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IlosicHuTeNILHAA 3alIMCKA

Peanu3arnus nporpaMMbl 00€CIIEYMBACTCS HOPMATHBHBIMU JOKYMEHTAMH:
v' ®enpepanbHbIM 3aKk0HOM OT 29.12.2012 roga Ne 273-®d3 «O6 obpazosannu B Poccuiickoit @enepanuny;
v AzantupoBaHHON 00pa30BaTeIbHON MporpaMmel s fereit ¢ OB3 (m1s geTeld ¢ 3a1epKKOM ICUXUUECKOTO PA3BUTH);
v" OcHOBHOU 00pa30BaTeILHOM IPOrpaMMOii OCHOBHOTO 061iero oopazosanus MBOY CIII Ne6
v’ ®enepaibHBIM rOCYIapPCTBECHHBIM CTaHIAPTOM OCHOBHOTO 0011iero oopaszoBanust (npukasz MO u nayku P® ot 17.12.2010 Ne1897).
. ABTOpCKOI mporpaMMbl OCHOBHOTO 0OIIero ooOpazoBaHusi 1Mo Ouosoruu Juisi oOmieoOpa3oBaTelbHBIX IMporpamMMm moj penakuueir B. B. Ilaceunuka.
«IIpocsemenne» 2013 r.

buonorust BXOOUT B YHUCIO €CTECTBEHHBIX HAyK, M3YYaIOIIUX MPUPOAY, a TaKXKe IMYyTH IMO3HAHUS YEJIOBEKOM MPHUPOJbI. 3HaYCHHE OMOIIOTMYECKUX 3HAHUM NI
COBPEMEHHOTO 4YEJOBEKA TPYIHO NEPEOLEHUTh. 1IoMMMO MHPOBO33PEHUYECKOTO 3HAYECHUS, AJICKBATHBIC MPEICTABICHUS O >KUBOM NPUPOAE JIEKAT B OCHOBE
MPUPOAOOXPAHHBIX MEPONPHUATHH, MEPONPUITHHA TIO MOJICPIKAHUIO 370POBbs YEJIOBEKa, €ro 0€30MacCHOCTH M MPOU3BOJCTBEHHON JEATEILHOCTH B 00O OTpaciau
X034ICTBa.

Hean: 3axiroyaeTcs B MOBBIIIEHNUHU €r0 KadyecTBa U 3)(PEKTUBHOCTH NOIMYUYEHHS U MIPAKTUYECKOTO UCIIOIb30BaHMsI 3HAaHUM. 11 pelieHus 3Tol BakKHEHIIeH 3a1a4un
ObUI IPUHAT HOBBIN rOCYIapCTBEHHBbIN 00pa3oBaTenbHbIN cTaHzapT oOmero odpasoBanus. B coorBerctBun ¢ ®I'OC Ga3zoBoe OmoJiornyeckoe odpa3oBaHue B
OCHOBHOMH IIIKOJIE TOJDKHO 00€CIIEUUTh:

- (hopMHpOBaHUE ONOOTHUECKON M SKOJIOTMYECKON IPaMOTHOCTH;
- paclIupeHHe MpeICTaBICHU 00 YHUKAIbHBIX 0COOEHHOCTSX KUBOW IPUPOABI, €€ MHOTOOOPa3HH U IBOJIIOLINN;
- IPEJICTaBJICHHE O YeJIOBEKEe KaKk OMOCOIMAIbHOM CYILECTBE;
- pa3BUTHE KOMIIETCHIIMI B PEIIECHUN ITPAKTUYECKUX 3a/1a4, CBSI3aHHBIX C )KMBOW IPUPOJOM.
3agaum:
- cuUcTeMaTu3anus 3HaHUM 00 0O0beKTax >KMBOM M HEXUBOW MPUPOABI, UX B3aMMOCBA35X, MOIYYEHHBIX B Ipolecce u3yueHus npeamera «Okpyxaromuid mup.l-4
KJIACChI», TO3HAKOMHTD yUalllUXCsl C OCHOBHBIMU MOHATHAMM U 3aKOHOMEPHOCTSIMHU HayKH OMOJIOTHH,
- pa3BUTHE NIO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN ydalluxcs;
- (hopMHpOBaHNE MEPBUYHBIX YMEHUH, CBSI3aHHBIX C BBIMIOJIHEHUEM MTPAKTUYECKUX U TaOOPaTOPHBIX padoT;
- BOCIIUTaHHE OTBETCTBEHHOTO U OEpEeKHOT0 OTHOILIEHUS K OKpYKarollel mpuposie, (opMUpOBaHNE IKOIOTMUECKOTO MBIIIIEHHUS, IEHHOCTHOTO OTHOUIEHUSI K TIPUPOJIE
U YEIJIOBEKY.

anmnew{ BOBJICKAKOTCA B UCCIICAOBATCIILCKYIO JACATCIBHOCTD, YTO ABJISICTCS YCIIOBUEM HpI/IO6pCTeHI/I$I MMPOYHBIX 3HAHUIA.

Henecoo6pa3H0 mrpe HCIIOJB30BaTh B MNPCIOJaBAaHWM  pa3BHUBAIOIIHE, HUCCIICAOBATCIIBCKUC, JTUYHOCTHO-OPHUCHTHPOBAHHLBIC, IIPOCKTHBIC W TI'PYIIIOBBIC
negarornt4ycCKuc TCXHOJIOTHUH. L[enecoo6pa3H0 TAKIKC HNPOBCACHUC PCTUOHAJIBHBIX MOHYHCﬁ, O6CCHC‘-II/IB8.IOH_[I/IX B 3aBHCUMOCTHU OT CYHICCTBYIOIIHUX B PCETHOHC
06pa30BaTeJ'IBHI)IX U BOCIHHUTATCIIBHBIX IMPUOPUTETOB ACATCIBHOCTH YYallUXCA MO M3YYCHHIO W COXPAHCHUIO IMPHUPOJAbLI POAHOI'0 Kpas, MO 3alllUuTC U YKPCIIJICHUIO
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CBOETO 3/10pOBbBSI, HAOIIOICHHUIO U OLIEHKE COCTOSIHUS OKPYXKAIOIIEH CPEJIbI.

[IporpamMmmMa mpegycMaTpuBaeT MpPOBEACHUE JAEMOHCTpalUi, HAOMIOAEHHUM, 1a00paTOPHBIX U MPAKTHUECKUX PabOT. DTO MO3BOJSET BOBJIECUb y4alllUXCAd B
pa3HooOpa3HyIo yueOHYIO e TeIbHOCTD, CIIOCOOCTBYET aKTHBHOMY TOIYYECHHUIO 3HAHUM.
[Tpeobnanaromeit (opMoil TEKyIIETO KOHTPOJISL BBICTYIIAE€T MUChMEHHBIN (CaMOCTOSITENbHBIE, JTA00PAaTOPHBIE M KOHTPOJIbHBIE paOOThI) U YCTHBIN OMpPOC.

Jlannas mporpaMma coctasiieHa u ajs yqamuxcsi ¢ OB3, KoTopble T0KHbBI YCBOUTH 00s3aTeIbHBI MUHUMYM 00pa3zoBanus. [103ToMy BaskHO€ BHUMAaHUE /IS
JaHHBIX yJaluxcs OyJeT yaeleHo oToopy 6a30Boro Marepuana, KOTOpbIil OCYIECTBIISIETCS B COOTBETCTBUU € IPUHIIUIIOM JOCTYIHOCTH. B cBsi3H ¢ 3TUM
HE00X0IMMO O00JIETYUTH 3TUM YYAIIIMMCS TPOIIECC OBJIAICHUS MaTEPUAIIOM ITOCPEACTBOM JETAIBHOTO OOBSICHEHUS C CUCTEMAaTHUECKUM MOBTOPOM. Tak Kak yJariuecs
oOyuaroTcs B 00111€00pa3oBaTeIbHOM KJIacce, TO OOJBIIYIO POJIb B YCBOGHUH IIPOTPAMMHOT0 MaTepuaa urpaet nudQepeHuupoBaHHbIi 0AX01 K 00yYeHHIO,
KOTOPBIi MpernoiaraeT ONTUMaIbHOE MPUCTIOCO0IeHHE YUeOHOro MaTeprala U METO0B 00YUeHHsI K HHIWBUyaIbHBIM OCOOEHHOCTSAM THX YYaIIUXCS.

O01mas xapakTepucTHKa y4eOHOIo nmpeaMera
OcBoenne yueoHoro npeamera « buosorus» Hanpap/ieHO Ha:

- pa3BUTHE y 00YYAIOIINXCS [IEHHOCTHOTO OTHOIICHUS K 00bEKTaM >KHBOU MPUPO/IBI;

- CO3JIaHKEe YCIIOBUU ISl JOPMUPOBAHUS HHTEIUICKTYaIbHBIX, TPAKIAHCKHX, KOMMYHUKAITUOHHBIX, ”H)OPMAITMOHHBIX KOMITETCHIIUH.
Ooyuaiuecst OBJIAI€EIOT:

- HAy4YHBIMU METOJaMM PELICHUS PA3IMYHBIX TEOPETUUECKUX U IPAKTUYECKUX 3a/1a4;
- yMEHUSIMH (pOpMYIHUPOBATh THIIOTE3bI, KOHCTPYHUPOBATH, IIPOBOUTH SKCIICPUMEHTHI,
OLIEHUBATh M aHAIM3UPOBATh [1OJyYEHHbIE PE3YJIbTAThl, CONOCTABIATh UX C OOBEKTUBHBIMU PEAIUSIMH JKU3HU.
YueOHnblii npeamer «buosorus» cnocodcTByer:
- (hopMHUPOBAHHUIO y 00YJAIOIUXCSl YMEHHS O€3011aCHO MCIIONIB30BaTh JIAOOPAaTOpHOE 000PyA0BaHKE, TIPOBOANUTh UCCIIEJOBAHUS, aHATU3UPOBATh MOJTyUYEeHHbIE
pe3yabTaThl, IPEACTABIATh U HAYYHO apIr'yMEHTHPOBATh [10JIyUE€HHBIE BHIBOJIBI.
N3zyuyenue npeamera «buonorus» B yactu GopMupoBaHUs y 00ydaromuXcs HaAydHOTO MUPOBO33PEHHUs, OCBOCHHS OOILIIEHAYYHBIX METO/I0B (HaOM0IeHHe, U3MEPEHNE,
SKCIIEPUMEHT, MOJICIMPOBAHKE), OCBOCHHUS INPAKTUUYECKOTO MPUMEHEHUS HAyYHbIX 3HAHUW OCHOBAHO HA MEXIIPEIMETHBIX CBA3SIX € mpenMeramu: «Dusuxay,
«Xumusy, «l'eorpadusy, «Maremarukay, «IKoaorusy, «OCHOBBI 6€30MIaCHOCTH KU3HEAEATEIbHOCTY, «McTopus», «Pycckuit s3b1k», «JIluteparypa» u ip.
Onncanne Mecra y4eOHOro npeaMeTa B y4e0HOM IJIaHe
CornacHo yyeOHoMy minany MBOY CHINe6 mporpamma ans 6 kiacca paccuutaHa Ha 52 4acoB B rof, M3 Hux «buonorus» -1 4, 0,5 4.- «Oxpyxaromias cpena u
30pOBbE YEJI0BEKa» (hOpMHUpyeMas 3a CUET YJACTHUKOB 00Pa30BaTeIbHBIX OTHOLICHUH.
JInuyHOCTHBIE, MeTA NIPeAMETHbIE M NPeAMeTHbIe Pe3yJabTaThl 0CBOCHUSI Y1e0HOI0 IpeaMeTa

IIpeaMeTHble pe3yJIbTAaThl H3YYeHHSI KYPCA NOHUMATh CMbICJ OMOJOTHYeCKUX TEPMUHOB;

. XapakTepu30BaTh METO/Ibl OMOJIOTUYECKON HayKu (HaOII0ieHUe, SIKCIIEPUMEHT, U3MEPEHNE) U OLIEHUBATh UX POJIb B IIO3HAHUHU KUBOW IPUPOJIBI;

. OcymiecTBIATh 3JIEMEHTApHbIE OMOJIOIMUECKUE UCCIIEA0BaHMS,

. [TpoBoIUTH OMOTOTHUECKUE OMBITHI M SKCIIEPUMEHTHI U OOBSICHATH UX PE3YJIbTaThl;
[Tonp30BaThes yBETUUUTENBHBIMU IPUOOPAMU M UMETh JIEMEHTAPHBIE HABBIKU MPUTOTOBJICHUS U IIEPEUUCIIATH CBOMCTBA JKUBOTO;
Boiaenste cyiecTBeHHbIE TPU3HAKU KIETOK U OPraHU3MOB PACTEHHM, dKUBOTHBIX, TPUOOB U OaKTepHii;
OmnwuceIBaTh MpOIECChl: 0OMEH BEIIECTB U MPEBPAIEHUE YHEPTUH, pa3ApakKUMOCTh, POCT, pa3BUTHE, PA3MHOKEHUE;
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° PaznuuaTte Ha pucyHKax Ta6n1/1uax M HATypaIbHBIX OOBEKTAX OCHOBHEIC MBI JKMBBIX OPraHu3MoB (OakTepuu, pacTeHHs, KMBOTHBIE, I'PUOLI), a
> 3 3 5 2
TAaKXC OCHOBHBLIC I'PYIIIIBI paCTeHHI;'I
(BOI[OpOCJII/I, MXH, XBOIIH, IJIayHbI, ITIAIIOPOTHUKH, I'OJIOCCMCHHBIC U HOKpBITOCGMCHHBIG);

. CpaBHHBaTh OMOJIOTHYECKHE OOBEKTHI U IPOIIECCHI, AeTaTh BEIBOABI M YMO3AKIIIOUCHHUS HA OCHOBE CPAaBHEHHS; * XapakTepu3oBaTh  OCOOEHHOCTH
CTPOEHMS U KU3ZHEJEATENbHOCTH U3YUEHHBIX IPYIII )KUBBIX OPraHU3MOB,;

. Onpenenstsb poiib B IPUPOJIE PA3INYHBIX IPYIIT OPraHU3MOB;

. OOBACHATH POJIb )KUBBIX OPraHU3MOB B KPYTOBOPOTE BEIIECTB B Onochepe;

. CocTaBiATh 31€MEHTApHbIE MUIIEBBIE LIETIH;

. [TpuBOANTE MpUMEPHI IPUCTIOCOOICHUN OPraHU3MOB K Cpejie 0OUTaHUsI U OOBSICHATh UX 3HAUCHUE;

. HaxonuTh 4epThl, CBUAETENBCTBYIOIIME 00 YCIOKHEHHMH U YIPOLICHUH CTPOCHUS >KMBBIX OPIaHHW3MOB 10 CPAaBHEHMIO C MPEIKaMH, M JaBaTb UM
00BsACHEHHE;

. OOBACHATH 3HAYCHHE )KUBBIX OPTaHU3MOB B KHU3HH U XO3HCTBEHHOM JIESITEIbHOCTH YEJIOBEKA;

. Paznnuath cbe100HBIE U SA0BUTHIE TPUOBI, OMIACHBIE JIJIsl YEIOBEKA PACTEHUS U dKUBOTHBIX;

. OnuceIBaTh MOPAZOK OKa3aHMsI IEPBOI 10BpaueOHON MOMOIIM ITOCTPaaBIINM;

. dopMyupoBaTh NpaBuiia TEXHUKH 0€30M1acCHOCTH B KaOMHETe OMOJIOTUH MTPH BBIIIOJIHEHUH JIJAOOPAaTOPHBIX paldoT;

. JleMOHCTpHUpOBaTh 3HAHHE OCHOBHBIX IPABUJI IOBEACHUSI B IPUPOJIE U OCHOB 3/I0pPOBOr0 00pa3a KU3HH;

. AHaIM3upoBaTh U OLIEHUBATh NOCIIEACTBUS IEATEIBHOCTH YEI0BEKA B IPUPOJIE;

. JIEMOHCTPUPOBATh 3HaHUE U COOJIIOaTh MTpaBUiIa pabOThl B KAOMHETE OUOJIOTHH; * coOuo1aTh MpaBuia paboThl ¢ GMONIOTHYECKUMHU NPUOOpaMu U
MHCTpYMEHTaMH (TpenapoBajbHbIE UTIIbl, CKAJIbIIENH, JIYIIbl, MUKPOCKOIIBI).

. JleMOHCTpHUpOBaTh HABBIKM OKa3aHUS IIEPBOM MOMOIIH MPU OTPABJICHUH SJOBUTHIMU TPUOAMHU U PACTEHUSIMHU; YMETb OIIEHMBATh C 3CTETUYECKOU

TOYKHU 3PEHUS O0BEKTHI JKUBOU MPUPOIBI.

MeTa npeaMeTHbIE Pe3YabTaThl H3YUEHUS

. CamocTtosiTeTbHO OOHAPYKUBATh U (POPMYIIHUPOBATH YUEOHYIO MTPOOIEMY, ONIPEACIISITh 1Ie)Ib YIeOHOU e TeIbHOCTH, BRIOUPATh TEMY MTPOCKTA.

. BoigBurate Bepcuu pelieHus MpoOIeMbl, OCO3HABATh KOHEYHBIH DPE3yJbTaT, BHIOMpATh U3 MPEIJIOKEHHBIX M HMCKATh CaMOCTOSTENHHO CpelCTBa
JOCTHKECHHUS TISITH.

. CocTaBnsTh (MHAMBUAYAIBHO WK B TPYIIIE) MIaH PEeIIeHUs PoOIeMbl

. PaGoras o mnany, CBEpsITh CBOU ACHCTBHS C LENBIO U, P HEOOXOAUMOCTH, UCIIPABIIATH OIIMOKH CAaMOCTOSITENTLHO.

. B nuanore ¢ yuuteneM COBEpIIEHCTBOBATH CAMOCTOSTEIHHO BbIPaOOTaHHBIE KPUTEPUU OIICHKH;

. AHaM3UpPOBaTh, CPABHUBATH, KJIACCU(UIIUPOBATH U 00001IaTh (PaKThI U SIBJICHUS. BBISBISATH MPUYMHBI U CJICACTBHUS MIPOCTHIX SIBICHUH;

. OcymiecTBISATh CpaBHEHHUE, CIIEPMAITHIO U KIIaCCU(DHUKAITNIO, CAMOCTOSTETFHO BEIOMpAs OCHOBAHUS M KPUTEPHUH JIJIsl YKA3aHHBIX JIOTUYECKHUX OTEparluii;
CTPOUTH KJIACCU(PUKAIINIO HA OCHOBE JTUXOTOMUYECKOTO JCJICHHs (Ha OCHOBE OTPHUIIAHMUS ).

. CTpouTh JTOTHYECKOE PACCYKICHHUE, BKIIOUYAIOIIEe YCTAHOBICHUE MPUINHHO-CIIC/ICTBEHHBIX CBS3EH.
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° COSI[aBaTI) CXEMATHUYCCKHUE MOJCIN C BBIACICHUEM CYIICCTBCHHBIX XapPaKTCPUCTUK 00BeKTa.

. CocCTaBisTh TE3UCHI, PA3IUYHbIC BUBI TUIAHOB (IIPOCTHIX, CIOXKHBIX M T.IL.). [IpeoOpa3zoBbiBaTh MH(POPMAIUIO U3 OJHOTO BHAA B JApyrou (Tabmuiy B
TEKCT | Tp.).
. BrrunThIBaTH BCE YPOBHH TEKCTOBOW MH(OPMAIIHH.
. YMeTb omnpenensT BO3MOXKHBIE HCTOYHHKH HEOOXOAWMBIX CBEICHH, NPOM3BOIUTH IMOMCK HH(MOpMAIMM, aHATU3UPOBaThb W OLICHUBATh €€
JIOCTOBEPHOCTb.
. CamocTosTenbHO OPraHU30BhIBaTh yueOHOE B3aMMO/ICHCTBHE B TPyIIIe (ONpeAesTh 0OIHe LEeH, pacIpeIeisITh POJIH, J0TOBApUBATHCS IPYT C IPYTOM
U T.J.).
. B nuckyccun yMeTb Bbl JBUHYTh apT'yYMEHThI U KOHTPAPIyMEHTHI;
. Y4UuTbCSI KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHHUIO, C JOCTOMHCTBOM OIIMOOYHOCTH CBOETO MHEHUS U KOPPEKTUPOBATH €T0;
. [Tonnmas mo3unuio Ipyroro, pa3jinyaTb B €ro peun: MHEHUE (TOUKY 3pEHHS), J0Ka3aTeIbCTBO
(AprymeHTsl), (hakThl (THIIOTE3bI, AKCUOMBI, TCOPHH);
. YMeTh B3MISIHYTh Ha CUTYAlLMIO C MHOM MO3ULIMU U IOTOBAPUBATHCS C JFOAbMH MUHBIX TO3ULUI.

JIMYHOCTHBIE PE3YJbTAThI H3VUYEHHS Kypca

IToctenennoe BBICTPAUBAHUC COOCTBEHHOI LEJIOCTHOM KapTHUHBI MUpPa,

. Oco3Hanue MoTpeOHOCTH U TOTOBHOCTH K caM000pa30BaHUIO, B TOM YHCIIE U B pAMKaX CAMOCTOSTEIbHOM IEeITEIbHOCTH BHE  IIIKOJIBI
(ymenue JI0Ka3bIBaTh, CTPOUTH paccyXICHHUS,
AHanu3upoBaTh, CPABHUBATH, JAENaTh BBIBOJBI U T.11.);
. OreHKa HKOJIOTMYECKOTO PUCKA B3aMMOOTHOIICHHI YelIOBEKa U TIPUPO/IBI;
. dopmMupoBaHUE YKOJIOTHYECKOTO MBIIUICHUS: YMEHHUE OIIEHUBATEH CBOIO JCSTEILHOCTD M IMIOCTYIKH ¢ TOYKHU 3PCHHS COXPAaHEHUS OKPYKAOIIEH CpeJIbl —
rapaHTa KU3HH U OJ1arononydus Jrojei Ha 3emie;
. OreHka KU3HEHHBIX CUTYAIM ¢ TOYKU 3peHusi 6€30MacHOro 00pasa »KU3HU U COXPAHEHUS 3/I0POBBS;
. Peanm3arus ycTaHOBOK 370pOBOTO 00pa3a )KH3HHU;
. DopcUpOBaHHOCTD MMO3HABATEIBHBIX HHTEPECOB U MOTHMBOB, HAMPABJICHHBIX HA U3YUYE€HUE YKUBOWU MPUPOJIBI;
. DCTETHYECKOE OTHOLIEHUE K )KUBBIM OOBEKTAM.

B pe3syabrare nzyyenus Kypca 0M0JIOTHH B OCHOBHOM LIKOJI€:

BuinycknHuk Hayuyumcsa 10J1b30BaTbCs HAyYHBIMU METOAMU ISl paclio3HaHMs OMOJIOrMYeCKUX MpodiieM; AaBaTh HAyYHOE OOBSICHEHHUE OMOJIOTMYECKUM (DaKTaM,
npolieccaM, sIBJICHUSAM, 3aKOHOMEPHOCTSIM, UX POJIM B KH3HH OPTaHU3MOB M YEJIOBEKa; MPOBOAUTH HAOIIONEHUS 32 )KUBBIMU O00BEKTaMU, COOCTBEHHBIM OPTraHU3MOM;
OITMCHIBAThL OMOJIOTMUECKHE 06’I)GKTBI, IMPOLECCHI U ABJICHUSA; CTABUTH HECCJIOXKHBIC OHOJIOTHYECKHE OKCIICPUMECHTEI U UHTCPIIPETHPOBATh UX PE3YIIbTATHI.

Buinycknuk nonyuum 603moicnocms Hayuumyca:

* 0CO3HAHHO MCIOJIB30BaTh 3HAHMSI OCHOBHBIX MPABUJI MIOBEACHUS B IPUPOJIE U OCHOB 3710POBOT0 00pa3a KU3HU B OBITY;
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* BEIOMPATH IIETIEBLIC U CMBICTIOBBIC YCTAHOBKU B CBOMX JCHCTBHSIX U MOCTYIKAX MO OTHOIICHHIO K KUBOH MPUPOJE, 30POBHIO0 CBOEMY M OKPYKAIOIIINX;

* OPUEHTHPOBATHCSI B CUCTEME MMO3HABATEIILHBIX IICHHOCTEH — BOCIPHHAMATh WH(POPMAITUIO OHOIIOTUYECKOTO COACPIKaHUsI B HAyYHO-TOMYJISIPHOW JIMTEpaType,
cpencTBax maccoBoi nH(popmanuu u MHTEpHET-pecypcax, KpUTUYECKU OIICHUBAThH MOJYICHHYIO HH()OPMAIHIO, aHATH3UPYS €€ COJIepKaHne U JaHHBIE 00 HCTOYHUKE
uHpopmaruu;

* co3JaBarh COOCTBEHHBIE NMHCHMECHHBIC W YCTHBIC COOOIICHHS O OHMOJOTMYECKHMX SIBICHUSX W Ipolleccax Ha OCHOBE HECKOJIbKHUX HMCTOYHUKOB WH(OpMAaIuy,
COIIPOBOXK/IaTh BBICTYIUICHHE MTPE3CHTAIIUCH, YUUTHIBasi OCOOCHHOCTH ayJIMTOPUU CBEPCTHUKOB.

Copep:xkanue nporpaMmmbl
Conep:xanne TeM yueOHOIo0 npeaMmera.
KusznenesiteibHOCTH opranu3moB (17 gac.)
OOMeH BenecTB — MIaBHBIN MpU3HAK *KU3HA. COCTaBHbIE KOMIIOHEHTH OOMEHA BEIIECTB: MUTAaHUE, AbIXaHUE, TOCTYIICHNE BEIIECTB B OPTaHU3M, UX TPAHCIIOPT U
npeoOpa3oBaHue, BbleneHue. Vcnonb3oBanue sHeprun opranuzmamu. IlouBeHHoe nuTanue pacteHuil. ABTOTPOGHBIN U reTepoTpO(HBII TUIIBI TUTAaHUS OPTaHU3MOB.
Kopens, ero ctpoerne u GpyHKIHH. YIIpaBlieHHE MOYBEHHBIM MUTAHUEM pacTeHUH. MUHepanbHbIe U opraHndeckue ynoopenus. CrocoObl, CPOKH U 1036l BHECCHHS
ynoopenuii. Bpen, HaHOCHMBIN OKpYXKAOLIEH cpesie UCIOIb30BAHNEM 3HAYUTENbHBIX /103 Y100peHuil. Mepbl OXpaHbl IPUPOAHON CPEb.
doTocuHTE3. XIOPOIUIACTHI, XJIOPOPHILI, X POk B poTocuHTe3e. 3HaueHue GotocuHTe3a. Poib pacrenuii B 00pa3oBaHUM U HAKOTUICHHH OPraHMYECKUX
BeIlleCTB U Kuciaopoaa Ha 3emiie. [Ipobnema 3arps3Henus Bo3ayxa. [luranue 6akrepuii 1 rpu6oB.
Pa3nooOpa3zue cnoco6oB nutanus. [ pudsl canporpods! u napazutsl. CumOno3 6axrepuit 1 rpu0oB. ['eteporpodHsblii TuN nutanus. [luma kak cTpouTeNbHBIN
Marepuai U UCTOYHHUK SHEPTUH JUIsl ’KUBOTHBIX. PacTUTENbHOSTHBIE )KUBOTHBIE, 0COOCHHOCTH MUTAHMS U CIIOCOOBI 100bIBaHUS MUILK. [170TOSAHbIE U BCEsIHbIE
KUBOTHBIE, 0COOEHHOCTH MUTAHUS U CIIOCOOBI TOObIBAaHUS MUILM. XUIIHbIE PACTEHUS.
JIbIxaHue KaK KOMIIOHEHT 0OMEeHa BEIIECTB, €ro pojb B XKHU3HU OpraHu3MoB. Ponb kucinoposa B mporecce AbixaHusi. Oprasbl AbIXaHUS Y dKUBOTHBIX.
Oco0eHHOoCTH Tra3000MeHa y )KUBOTHBIX. JIpIXaHHE pacTeHUH, ero CylHOCTh. Poib ycThHUIl, Ye4EeBUUEK U MEXKJIETHUKOB B Ta3000MeHe y pacteHuil. [Ipumenenue
3HAHUHU O IbIXaHUH IIPU BBIPAILIMBAHNUN PACTEHUIN U XPAaHEHHUN YPOXKasl.
[lepenBuxkeHue BEMECTB B pacTeHUHU. TpaHCIIOPT BEIIECTB KaK COCTaBHAs 4acTh 0OMeHa BeuecTB. [IpoBoasmas pynkuus ctedns. [lepenBukenue Boasl,
MHUHEpaJIbHbIX 1 OpraHWYEeCKUX BEIECTB B pacTeHuu. [lepeaBrrkeHne BemmecTB y :)KUBOTHbIX. KpoBb, ee cocTaB, pyHKIMM U 3HauyeHue. KpoBeHOCHas cucteMa
KUBOTHBIX, OPI'aHbl KPOBEHOCHON CUCTEMBI: KPOBEHOCHBIE COCYNbI U cepale. Poib reMonuM@bl 1 KpOBU B TPAHCIIOPTE BELLIECTB B OPraHU3ME KHBOTHOTO U
OCYILECTBIIEHUH CBSI3U MEXY €ro OpraHaMHu.
Brigenenue — nporecc BbIIEICHHS U3 OpraHu3Ma IPOIYKTOB KU3HeAesATeIbHOCTH. OOpa3oBaHue KOHEUHbBIX MPOJYKTOB OOMEHA BEIECTB B Ipolecce
KHU3HEJIEATETLHOCTH KUBBIX OPraHU3MOB. BhiienieHne y pacTeHuil: yraaeHne npoyKToB 0OMeHa BEIECTB U3 PaCTUTENILHOTO OpraHu3Ma yepe3 KOpHH, YCThUIIa,
mucThs. Jluctonaza. YnaneHue npoaykToB oOMeHa BEIECTB Yepes3 Kadphl, KOXKY, Jerkue, mouku. OCOOEHHOCTH Mpoliecca BhIJIEIECHUS Y )KUBOTHBIX.
Pa3mHoxkeHHe, pOCT U pa3BUTHE OPraHU3MOB (6 YacoB).
Pa3mHokeHre opraHu3MoB, €ro pojib B MPEEMCTBEHHOCTH MOKOJICHUH. Pa3MHOXeHne Kak BakKHEIIIee CBOMCTBO opraHu3MoB. CriocoObI pa3MHOKEHHSI
opranu3moB. becnosoe pazMHOXkeHHe pacTeHui 1 KUBOTHBIX. [lonoBoe pa3MHOXkeHHe, ero ocodeHHocTH. [TonoBrlie kieTku. OmionorBopenue. L{BeTok — opran
MIOJIOBOTO Pa3MHOXKEHHUS PaCTEHUH, ero cTpoeHre U GyHKuuu. OnblieHne. YCI0KHEHUE ITOJIOBOTO Pa3MHOKEHHSI B MPOIIECCE UCTOPUYECKOTO Pa3BUTHUS. 3HAUEHUE
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IIOJIOBOTO PA3MHOKEHUs JUIs IIOTOMCTBA U 3BOJIIOLMH OPTaHUYECKOro Mupa. PocT u pa3BuTHE — CBOMCTBA KUBBIX OPraHU3MOB. I IpunHBI pOocTa OPraHU3MOB.
ITpoomKUTENBHOCTD POCTa paCTEHUM U KUBOTHBIX. OCOOEHHOCTH pocTa pacTeHH. B3anMocBsa3u npoueccoB pocTa U pa3BUTUS OPraHU3MOB. ATpOTEXHUYECKHUE
MIPUEMBI, YCKOPSIIOIIME POCT pacTeHU. Pa3BuTHe )UBOTHBIX C MMPEBpaIleHuEM U 0e3 MpeBpalieHus. BiusHue BpeIHbIX MPUBBIYEK HA PA3BUTHE YEIOBEKA.

Peryasiuusi ;kxu3HeaesiTeJJbHOCTH Opranu3moB (114yacos).

Pa3npaxuMocCTh — CBOMCTBO JKUBBIX OPraHU3MOB. Peakiius pacTeHMi U )KUBOTHBIX HAa U3MEHEHUS B OKPYXKaloLel cpee. BHOPUTMBI B )KM3HU OPraHU3MOB.

I'ymopanpHas perymsuus. [opMoHbl. bruonornuecku akTUBHBIE BEIIECTBA. DHJOKPUHHAS CUCTEMA, €€ POJIb B T'yMOPaIbHOU PETYISILIMM OPraHU3MOB.

Hepsnas perymsmus. O6mue npencTaBieHus 0 HepBHOU cucteme. HelipoH — cTpyKTypHast eMHHUIa HEPBHOM cUCTeMBbl. PeduiekTopHBIi XapakTep AeATeIbHOCTH
HEPBHOM cUCTEMBI. Peduiekc — 0CHOBa HEPBHOM PETYIISALIHH.

HeiiporymopanbHas peryisius npoLeccoB KHU3HeAesTeIbHOCTH opranu3mMoB. [loenenue. Bpoxnennoe nosenenue. besycnosusle peduiekcsl. [IpuobpereHHoe
noBezicHHe. YciioBHbIE peduiekchl. [loBenenue yenoseka. Briciiast HepBHAS AEATEIBHOCTD.

JIBH>KEHHE — CBOMCTBO XKHUBBIX OpraHn3MoB. MHOroo0pasue crnoco00B IBUKEHUS JKUBBIX OPraHU3MOB. [[BrkeHue pacrenuil. [lepeaBukeHne 01HOKIETOUHBIX
opranu3moB. [lepeaBrxeHre MHOTOKJIETOUHBIX )KMBOTHBIX B pa3HbIX cpesiax oouranus. PazHooOpa3ue cnoco0oB nepeBuKEeHUsI MHOTOKJIETOUHBIX OPraHU3MOB.
OpranusMm — eguHoe 1enoe. B3auMocssa3b KIETOK, TKAHEH, CUCTEM OPraHOB U IIPOLIECCOB JKU3HENEATEIBHOCTH.

TemaTnyeckoe NJIAHKPOBAHHE

Ne i/ Paznen KonunuectBo yacos
1 7Ku3HeneATeJbHOCTH OPTaHNU3MOB 17
2 Pa3MHoKeHHe, POCT U Pa3BHTHE OPTaHN3MOB 6
3 Peryasinms :Ku3HeIesiTeIbHOCTH OPraHU3MOB 11

KasnengapHo-remaruyeckuii njiad no 6uoJioruu B 6 kiaaccax Ha 2021-2022 yqeouslii ros.

Ne n/nHaumeHnoBanue XapakTepuCTUKa OCHOBHBIX [Inanupyemsle pe3ynbTarbl [lata
pa3lenoB U TeEM BUJIOB JEATEIBHOCTH [IPOBEICHHUS
IIpenmeTHbIE MeranpenmeTHble JInqHOCTHEIE  |LPOTPaMMa q)vaKTquCK
pe3yabTaThbl pe3yabTaThbl pe3yabTaThbl i




Pasnen 1. ’KuznenesareabHocTh Oprann3mos (17 1)

BBonHbIi Briienars cyiecTBeHHbIE 3HaKoMATCs ¢ 0OMeHOM (OCBaMBarOT OCHOBBI Dopmupyercs 03.09
MHCTPYKTaX I10 MpHU3HAKK OOMEHA BEIIECTB. [BELIECTB — OCHOBHBIM  |[HCCJIEIOBATEIHCKOM [103HaBaTEIbHBIN
TEXHHKE O60CHOBBIBATH 3HAYECHUE [TPU3HAKOM KHBBIX eI TEIbHOCTH, YMEHHUSI |[MOTHUB
0€30IacCHOCTH. SHEPTUU /IS )KUBBIX OpPraHU3MOB; y4arcs Ha0JII0/1aTh,
OOMeH BeliecTB — |0pranu3MoB. J[oka3bIBaTh BBIICTISITh KJIaCCU(UIIUPOBATD;
[JIAaBHBIN IPU3HAK  [POJICTBO KUBBIX OPTAaHU3MOB |CYILIECTBEHHBIC MpUEMBbI PabOTHI C
KU3HU. 1 €IMHCTBO OPTaHUYECKOTO  [IpU3HAKU oOMeHa pPa3HbIMH UCTOYHUKAMU

MHPA. BEI[ECTB, 000CHOBBIBATH [MH(POPMAIIUU

3HAYCHHUE YHEPTUH IS
OpraHU3MOB

[TouBeHHOE Bo1aensTs CyliecTBEHHbIC 3HAKOMSITCS CO OcBauBaOT OCHOBBI Pa3BuBator 10.09
[MTAHUE PACTECHUM. [IpU3HAKU [TOYBEHHOTO crioco0amMy MUTAHUS MCCJIE/IOBATENIbCKOM [03HaBaTeIbHbIE
JlaboparopHas MMUTAaHUS PACTEHUM. OpPraHU3MOB; y4arcs eI TeIbHOCTH, BKJIIOYasl [IOTPEOHOCTH Ha
pabota 1o Teme OOBSICHUTB POJIb IUTAHUSI B [BBIIEIATH YMEHHUSI IPOBOAUTD OCHOBE UHTEpECca K
«[Tornomnienue Bonplmporieccax 0OMeHa BEIIECTB. |CYIIECTBEHHbBIE HKCIIEPUMEHTBI;, YUaTcsl |[M3Y4YCHUIO
KOPHEM). CraBUTh OMOJOrHYECKHE [IPU3HAKHU IOYBEHHOIO  [MPeoOpa30BbIBATh IPOLIECCOB
NuctpykTax no Th.pkcnepruMeHThI 110 U3yYeHHIO [MUTAHUS PACTEHUN; (cTpyKTYypHUpOBaTh) YKU3HEIEATEIbHOCT

[POLIECCOB OOBACHATD POJIb TEKCT B CXEMY U 151

YKU3HEIEATEIbHOCTU MUTaHUS B TIpoIleccax  (TaONUILYy, OCYIIECTBIATh

OpPraHU3MOB U OOBSICHSTD oOMeHa BellecTB CpaBHEHUE

€3yJbTaThl.

Yno6penus. OO0bsicHATh He0OXomUMOCTh [ DopMupyrOT 3HaHHS 00 |[OCBaMBalOT OCHOBBI . pa3BHUBAIOT 17.09

[MONOJIHEHHUS 3araca YIIPABICHUH M CCIIE10BATENbCKON MO3HABATEIIbHbIE

MTUTATEIbHBIX BEIIECTB B
MoYBE MyTEM BHECEHUS
yaoopenuii. OueHuBarb Bpel,
HAaHOCUMBIN OKpYKaIOIIeH
cpelie NCIONIb30BaHNEM
3HAUUTENBHBIX J103
yaoopenuii. [TpuBoauTtsb
apryMEeHTaIUI0

HEOOXOIMMOCTH 3aIUTHI

[MOYBEHHBIM MMUTAHUEM
pacTeHuii; yqarcs
OTIPENIETATh
HEe00X0TUMOCTh
BHECEHMUSI YIOOpEHMI;
OLICHUBAaTh BpE/l,
HAHOCUMBIN
OKpYy’KaroLlen cpeae

M CITIOJIb30BaHUEM

eI TEIIBHOCTH, YMEHUS
HaOJIONATh 34
paCTCHUSIMH

MOTpeOHOCTH Ha
OCHOBE UHTEpECa K
M3Y4EeHUIO
pouecca
yIIpaBIICHUS
[TOYBEHHBIM
[MUTaHUEM Y
pacTeHu;

dhopmupyrorcs




OKpYXKaroIei cpeibl. 3HAUYUTENLHBIX 103 [IEHHOCTHO-
yno0peHuit CMBICJIOBBIE
YCTaHOBKH K
OKpY)Karoleu
cpene
dorocuHTe3. BrIBIATH 3HAKOMSATCS CO Yyarcsi npoOBOIUTH dopmupyercs 24.09
JlaGoparopHas [PUCIIOCOOJICHHOCTD CrocoOOM BO3IYIITHOTO |[IpOCTEHIINe Hay4YHOE
pabota 1o Teme [pacTeHMIi K UCIIOJIb30BAHUIO [[TUTAHUS PACTEHUIl, ¢  |OMOJIOrHYECcKHe MUPOBO33pEHUE
«DOTOCHUHTES3Y. CBeTa B IpoIiecce YCIIOBHUSAMH MPOTEKAHUS [PKCTIEPUMEHTHI,
WNuctpykrax no Th.borocuntesa. Onpenensats  |pOoTOCHHTE3a, pONBI0  |(PUKCUPOBATH,
YCIIOBHSL TPOTEKAHUS xJiopoduiuia B AQHAJIM3UPOBATH U
(dboTocuHTE3A. o0Opa3oBaHUU 00BSCHATH Pe3yabTaThI
OpPraHUYECKHUX BEIIECTB |ONBITOB
3HaueHue OOBSACHATH 3HAYCHUE Pa3BuBatotT Yyarcst npoBOIUTH dopmupyercs 01.10
¢dorocunTe3A. (dboTocuHTE3a U PO [PEICTABICHUS O MpoCTenIe HKOJIOTUYECKast
pacTeHuii B IPUPOJIE U KU3HU BHAYCHUU (DOTOCHHTE3a [UCCIICIOBAHUS T10 KyJIbTypa
yenoBeka. [[puBoauTh B IIPUPOJIC U KU3HU M3yYSHHIO MTPOIIECCOB
TT0Ka3aTeNbCTBA YeI0BeKa PKU3HENIeATEIbHOCTU B
HEOOXOIMMOCTH OXPaHbI KJIETKaX PaCTCHUH U
BO3/lyXa OT 3arps3HEHUH. opopMIATH UX
[lon6upars u pe3yabTaThl
CHCTEMaTU3UPOBaTh
H(OpPMaIUIO, CTPOUTD
MTOMCKOBBII 3a1poc 1o
M3y4acMoOU TeMe.
[IpencraBiasaTe HHPOPMALIUIO
B HJie€ IPE3CHTAUN U
COOOIICHUH.
[Turanne Oaktepuii (OnpenensiTh 0COOCHHOCTH  [3SHAKOMSTCS C [Ipomomxkatot yuntecsi | Dopmupyercs 08.10
1 TprOOB. NUTaHus OaKTepUid ¥ TpUOOB. [0COOCHHOCTAMU paboTaTh C TEKCTOM U [Hay4HOE
OOBACHATDH posib OaKTEpU B |[MUTaHUS OAKTEpU U [MILTIOCTPALUSIMHU MHPOBO33PEHHE
[IPUPOZIE U J)KU3HU YeJIOBeKa. [puOOB yuyeOHHKa
['eTeporpodrOE OnpenensTb 0COOCHHOCTH  [3HAKOMSITCS C OCBanBarOT OCHOBBI DopMUpYIOTCS 15.10
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ITUTAHUC.

[MUTAHUSA U CIIOCOOBI
TOOBIBaHMS [THILA
PaCTUTEIILHOS THBIMHU
YKUBOTHBIMH.

0COOCHHOCTSMU
reTepoTpodHOro
[MUTaHUs, CIIOCO0aMM
OOBIBAHUS TTHTIH
PacTUTEIILHOS THBIMU
YKBOTHBIMHU

K CCJICIOBATEIILCKOM
IeITENHHOCTH, BKIIOYAs
YMEHMsI HaOJItoaTh 3a
[MATAHUEM JKUBOTHBIX,
KJ1acCU(UITUPOBATH JKUB,
1o croco6am 100BIBaHUSI
MUINH, ydaTcs padoTaTh
C pa3InYHBIMU

LICHHOCTHO-
CMBICJIOBBIE
YCTAHOBKH I10
OTHOILICHUIO K
PKUBOTHOMY MUPY

UCTOYHHKAMH
nHpopmaruu
[[noTosigHbIC U Ornpenensatb 0COOCHHOCTH  [3HAKOMSITCS C OcBanBarOT OCHOBBI PazBuBarot 22.10
BCESI/THBIC [TUTAHUS U CIIOCOOBI 0COOCHHOCTSAMU MCCIICIOBATEIIbCKON UHTEpEC K
PKUBOTHEIC. NOOBIBAHUS TTUTITH MMATAHUS TUIOTOSIHBIX U |[ICSITEILHOCTH, BKJIFOYAs [M3YYCHUIO
XUIIHbIC PaCTEHHUSI. [IITIOTOSAHBIMH U BCESITHBIMU  [BCESIIHBIX JKUBOTHBIX, [YMCHHUsS HaOMIOAATh 32 |0COOCHHOCTSIMH
YKUBOTHBIMH, XUIITHBIMH XUIIHBIX PACTCHUN; MMUTAHUEM KUBOTHBIX U  [TUTAHUS
pacteHusimu. Paznuuars YYUTCSI BBIICTISTh XHIHBIX PACTCHHIA, TUTOTOSITHBIX U
YKUBOTHBIX TIO CITOCOOY CYIIICCTBECHHBIC KJIACCU(UITUPOBATH JKUB, [BCESTHBIX
MOOBIBaHMSI TTHIITH. MPU3HAKY TUTAHUS JKUB,|[I0 CIIOCO0aM JT00bIBaHUS PKUBOTHBIX,
pa3au4aTh KUB, O UM, y9aTcsl padoTaTh |[XUIITHBIX
criocob6am MOoObIBaHUS  |C pa3TUYHBIMU pacTeHui;
MU NCTOYHHKAMH hopMupyroTcs
uH(pOpMaIIN [IEHHOCTHO-
CMBICJIOBBIC
YCTaHOBKH T10
OTHOIICHUIO K
PKUBOTHOMY MUPY
KonTponpHas O6001IeHNEe, TOBTOPEHHUE, Vyammuecst TOKHBI 'YMETE JenaTh BEIBOABI | YMEThH J€eJIaTh 05.11
pabora Nel KOHTPOJIb 3HAHUH. YMETb OTPEeNATh M0 aHaJIN3y U BBIBOIBI TTO
«OOMeH BeIIeCTB. OCHOBHBIC ITOHSTHS, ApryMEHTHPOBATH CBOKO [aHATU3Y U
doTtocuHTE3. M3ydaeMble B paszielie  [[TO3UIUI0, CPaBHUBATh  [apTyYMEHTHPOBATh
[TuTaHue )KUBBIX «[IuTaHne KUBBIX pa3HbIe TOYKU 3pEHUS  [CBOIO MTO3UITHIO,
OpPTraHHU3MOB). OpPTaHHU3MOB). CpaBHHUBATh

pa3HbIE TOYKH
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3peHHSI

10 AHann3 BrigensaTh CyniecTBeHHbIC 3HAKOMATCS C (OcBanBarOT OCHOBBI PasBusaror 12.11
KOHTPOJILHOM MPU3HAKU JBIXAHHUS. 0COOEHHOCTSIMH M CCIIeI0BATEIIbCKOM [M03HABATEIbHBIC
paboThl. ['a3000MeH |(OOBSICHATE POJIb ABIXAHHUSA B [IPOIECCA AbIXAaHUS KaK |[1EATEeIbHOCTH, BKIIOUasl [IOTPEOHOCTH Ha
MEXy Opranu3MoM ooMeHe BemiecTB. OOBICHATh [KOMIIOHEHTa OOMEHa  [yMEHHUs HaOMoAaTh 32 |0OCHOBE MHTEpeca K
1 cpenoi. JIpIxaHue [3Ha4eHre KUCIopo/ia B BEIIIECTB, OBJIAACBAIOT  PKU3HEACITCIBHOCTRIO  [M3YUYCHHIO
PKUBOTHBIX. [pOLIeCCe ABIXAHMUS. YMEHHEM OOBSICHSTh PKUBOTHBIX, y4arcs MPOLIECCOB

OrnpenensaTb poJib JIbIXaHUS B [POJIb KOXKH, XKaop, paboTaTh C Pa3IMYHBIMUA KU3HEIEATECILHOCT
PKU3HU OPTaHH3MOB. TpaxeH, JIETKUX B MCTOYHHUKAMH "
[POIIECCE JBIXaHUs nHpopmaruu

11 JIpixanue pacTeHuil. BeIaensTh CyleCTBEHHbIE 3HAKOMSTCS C (OcBanBarOT OCHOBEI Pa3zBuBaior 19.11
JlaGopaTtopHas [MPU3HAKHU JbIXaHUS. 0COOCHHOCTSIMH K CCIIeI0BaTEIbLCKOM [M03HABaTCIbLHBIC
pabota Ne4 OOBSCHATH POJIb IBIXAHWS B |IBIXaHUS y PACTCHUI; |IEITEILHOCTH, BKIIIOYAs [MOTPEOHOCTH Ha
«/lpIxanue oOMeHe BemecTB. OOBACHATH |[ydarcs ONpeaesiTh yMEHHUS HaOoAaTh 32 |0OCHOBE MHTEpeca K
paCTCHHID. 3HAYCHHUE KUCIOPO/a B 3HAYCHHE JBIXAHWS B PKU3HEICATCILHOCTRIO  [M3yUCHHIO
Wuctpykrax no Th.[mponecce npxanus. PKU3HH PACTECHUH. pacTeHuii, yuarcs MPOIIECCOB

Onpenenarb CXOICTBO U paboTarh ¢ Pa3IMYHBIMA KU3HEICATEITHHOCT
pa3nuyus B Mpoleccax MCTOYHUKAMU U pacTeHUM
NIBIXaHMS Y PACTCHUH H MHbOpMaIuu
PKUBOTHBIX. [[pMeHATH
3HAHUS O JBIXaHUU B
[poliecce BhIpaIIMBaHUS
pacCTEHUN U XpAaHEHUS
ypoxas. CTaBUTh
OHOJIOTHUYSCKHE
HKCIIEPUMEHTHI 110 H3yYSHHUIO
[TPOIIECCOB
PKU3HEICATEIbHOCTH
OpPTaHU3MOB M OOBSICHATH X
€3yJIbTaTHI.

12 |[lepenBuxenune OOBACHATH POJIb TPAHCHIOPTA |[3HAKOMSITCS C OcBauBaOT OCHOBBI dopmupyercs 26.11
BEIIICCTB B BEIIECTB B MpOIleccCe OOMEHa [MEPEIBUKEHUEM MUH. H [MCCIIE0BATEIbCKON Hay4YHOE
OpraHu3Max. BeniecTB. OOBICHATE OpPraHWYECKHUX BEIICCTB |ESITSILHOCTH 110 MHPOBO33PCHUE Ha
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JlaboparopHas 3HAUCHUE TTPOBOIALLECH B pAaCTCHUSX U M3y4ECHHIO OCHOBE U3yYCHUS
pabota No5 byukun credins. OOBbSACHATh [3HAUEHUEM ITUX PKU3HEICSTeIbHOCTH POLIECCOB
«U3yuenue 0COOEHHOCTH TMEPEIBUKECHUS [[TPOLIECCOB ISt OpPTraHU3MOB KH3HEIEATEbHOCT
[epeIBIKCHUS BOJIbI, MUHEPAJIbHBIX, [pacTeHHIA. U B KJIETKax
BEIIICCTB Y OpPraHUYECKUX BEIICCTB B [PACTCHHIA.
pacTeHU». pactenusix. CTaBUTH
Wuctpykrax o Th.[ononornyeckue

HKCIIEPUMEHTHI 110 U3yYCHHUIO

MPOIIECCOB

YKU3HECSITeIbHOCTH

OpraHU3MOB U OOBSICHATH X

pEe3yIbTaTHI.

13 [[lepenBuxeHwme OOBSCHATH 0COOCHHOCTH 3HAKOMSITCS C OcBauBarOT OCHOBBI Pa3BuBarot 03.12
BEIIECTB Y [epeIBUKCHHSI BEILIECTB B 0COOCHHOCTSAMU MCCIIeIOBATEIbCKOM UHTEpEC K
YKUBOTHBIX. OpraHU3Me KUBOTHBIX. rporecca NesITeIbHOCTH 110 U3yUYCHHIO paHee

Onpenensatb 0COOEHHOCTH  |[IEPEABUKECHUS B-BY  [MU3YUEHUIO HE3HAKOMBIX

[ePEIBUKCHISI BEIISCTB B PKUBOTHBIX; y4aTCsI YKU3HECSITCIIEHOCTH 00BEKTOB U

PKU3HU OPTaHU3MOB. OTIpEe/IeTSATh 3HAUEHUE |OPTaHU3MOB; y4arcs MPOBEICHHE
MEepPEIBIKCHNS B-B B [pabOTaTh C pa3IMYHBIMU [TPOCTEHIIIHX
PKU3HU )KHUBOTHBIX; MCTOYHHKAMU WCCIIeZIOBaHUN
OBJIAJIEBAIOT YMEHUEM [MH(pOpPMALIUU CIIOCOOCTBYIOT
OOBSICHITH POIb TEMO (hopMUPOBaHHUIO
UMbl 1 KPOBU B MOTHBAIIHH K
TPAHCIIOPTE BEIIECTB MO3HAHUIO HOBOTO
PKUBOTHBIX.

14 |OcBoboxneHue Ornpenensts CylieCTBEHHbIE [3HAKOMSTCS C OcBanBarOT OCHOBBI Pa3BuBatotT 10.12
OpraHu3Ma oT [TPU3HAKA BBIICTICHUS. MTPOIIECCOM BBIICIICHUS [MCCIIEIOBATEbCKON WHTEpEC K
BPEIHBIX OOBSCHATH POJIb BBIACIECHUS Bly paCTEHUH, ydarcs NesTeTbHOCTH 110 M3Y4EHUIO paHee
MPOITYKTOB mporiecce 0OMEHa BEIIECTB.  |[ONPEACISITh 3HaUCHUE — |[M3YYCHUIO HE3HAKOMBIX
KU3HEAESITeNsHOCT (OnpenensaTh 3HaYCHHE BBIICTICHUS Y PACTEHUH, PKUZHEICATEIbHOCTH 00BEKTOB U
1. BeiienieHne y - [BBIJICTICHHSI B JKU3HH OOBSCHATH POJIb YCTHHIL, OPTAHHU3MOB; YIaTCs MpOBEICHNE
paCTEeHHIA. OpTraHU3MOB. TTUCTHEB B YIAJCHUH  [paboTaTh ¢ Pa3IMYHBIMH [IPOCTEUIITNX

[POYKTOB OOMEHa MCTOYHHKAMU VICCIICTOBAHMIA
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BEILECTB Y PACTCHU.

nH(pOpMaLny,
Ydarcsi caMOCTOSITEIbHO
paboTarh ¢ TEKCTOM U

CIOCOOCTBYIOT
(hopMHpOBaHUIO
MOTHBAIMH K

WILTIOCTPAIUSIMU MO3HAHUIO HOBOTO
yueOHHKa
15  |Breigenenue y OrnpenensaTh CylecTBEHHbIE [3HAKOMSTCS C OcBanBarOT OCHOBBI dopMuUpyrOTCS 17.12
YKUBOTHBIX. [PU3HAKH BBICTICHUS Y 0COOCHHOCTSMU MICCIIeIOBATEIbCKOM [[EHHOCTHO-
KUBOTHBIX. OOBSACHATH POJIb  [BBIICICHUS IPOYKTOB  |IESITEILHOCTH 110 CMBICJIOBBIE
BEBIJICTICHUS B TIPOIIECCE oOMeHa BEIIECTB U3 M3YYICHUIO YCTAaHOBKH T10
oOMeHa BEIeCTB y OpraHu3Ma KUBOTHBIX, PKU3HEAEITeIbHOCTU OTHOIICHUIO K
PKUBOTHBIX. OTIpeensiTh OBJIAZICBAIOT YMCHHEM |OPTaHH3MOB; y4aTCs PKUBOTHOMY MUPY
3HAYECHHE BBIICTICHUS B )KU3HHUOOBICHITH POJIb kalp, [padoTark C pa3nuYHbBIMU
PKUBOTHBIX. KOXKH, JIETKUX, TIOYCK B [MCTOYHHKAMH
yIaleHUuU IPOAYKTOB  [MH(pOopMaiuu,
oOMeHa B-B Yyarcs caMOCTOSTEIIEHO
paboTarh ¢ TEKCTOM U
WJUTIOCTPAITUSIMU
yueOHMKa
16  [KontposbHas KoHTponb 3HaHUM. Yyamuecs: JOJKHbI 'YMeTh Jenarb BbIBOIBI  [YMETH J€1aTh 24.12
pabota No2 YMETb OTPEeNATh [0 aHaTU3y U BBIBOIBI TTO
«/Ipixanmue. OCHOBHBIC ITOHSITHS, AQpryMEHTHPOBATh CBOIO |[aHAIU3Y H
[lepenBuxkenue V3ydaeMble B pa3fiefie  [MO3UIMI0, CPABHUBATh  [apTYMEHTHPOBATh
BCIIICCTB. «/Ipixanue, pa3HbIC TOYKH 3PEHUSI  [CBOIO TTO3UITHIO,
Brigenenue». MepeIBUKECHHE, CpaBHHUBATh Pa3HbIC
BEIJICIICHUE Y )KUBBIX TOYKU 3PEHUS
OpPTaHU3MOBY.
Pasjnes 2. PazmHo:KeHHMe, POCT U pa3BUTHE OPraHu3MoB (6 4acoB)
17 AHaIu3 Ornpenensite 3HaYECHUE SHAKOMSATCS C (OcBanBaIOT OCHOBBI PasBuBaror 14.01
KOHTPOJILHOM Pa3MHOXEHUS B )KU3HH Pa3MHOKEHUEM HCCIIeIOBATEITBCKOM MMO3HABATEIILHBIC
pabotsl. becrionoe |opranu3mMoB. OOBSCHATH POJIb (OPTraHU3MOB, €r0 POJIBIO [AESITENFHOCTH, yUaTcsl  [OTPEOHOCTH Ha
pa3MHOKEHHE. pasMHOXKeHUs. OmnpeneNsaTh (B MPEEMCTBEHHOCTH MTPOBOJIUTH MIPOCTEHIIINE OCHOBE HHTEpeca K
JlaboparopHas 0COOCHHOCTH OECIIONoro [MOKOJICHUH, CTIOCO0aMU [OMOTIOTHIECKUE M3Y4CHUIO
pabota No6 pasMHokeHHs. CTaBUTH Pa3MHOXKEHUS — PKCIIEPUMEHTHI 110 MTPOIIECCOB
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«Pa3mHoxenue Ouosoruueckue 0ecIoIbIM M3YyYCHHIO PKU3HEIEATEITBHOCT
pacTeHUi. HKCIIEPUMEHTHI 10 U3YYEHHIO[Pa3MHOKEHHEM Y BEreTaTHBHOTO 1%
MucTpykTax no Th.BereraruBHOro pa3MHOXKEHHS [PACTECHUH U )KMBOTHBIX [Pa3MHOXKCHUS
OPraHU3MOB U OOBSICHATH UX OpPTraHU3MOB.
pE3yNIbTaTHI.
18  [[TomoBoe XapakTepru3oBaTh 3HAKOMSATCSI C Yuarcst paboTars ¢ Pa3BuBaroT 21.01
pa3sMHOXKEHHE. 0COOEHHOCTH TIOJIOBOTO 0COOEHHOCTMHU pa3IMYHBIMU MO3HABaTEIbHbIC
pa3mMHOXeHUsI. OOBACHATH  [[IOJIOBOTO MCTOYHUKAMH NOTPEeOHOCTH Ha
3HAUYEHHE MTOJIOBOTO Pa3MHOXXEHHUSI, €0 nH(pOpMALIUU OCHOBE MHTEpeca K
Pa3MHOXEHHUS JUIsl IIOTOMCTBA [yCIIO)KHEHUEM B N3y4YCHUIO
1 DBOJIIOLIMY OPTaHHYECKOTO  [[IPOIecce MPOIIECCOB
MHpa. MCTOPUYECKOTO PKH3HEICATEIIEHOCT
pa3BUTHSL, OTIPENEIISAT 17§
3HAYCHHUE MTOJIOBOTO
Pa3MHOKEHUS JUISI
MIOTOMCTBA U 3BOJIOLIHN
OpPraHuveCcKOro MUpa
19  |Poct m pa3BuTHe. |XapakTepuzoBaTh SHAKOMSITCS C OcBauBaOT OCHOBBI Pa3BuBator 28.01
JlaGoparopHas 0COOEHHOCTH TIPOIIECCOB MPOIIECCAMU POCTA U [MCCIIEIOBATEIbCKON MO3HABaTEIILHBIC
pabota Ne7 pocTa ¥ pa3BUTH y pacT€HUI [pa3BUTHUS OPraHU3MOB; |1€ATEIbHOCTH, Y4aTcsl  |[HIOTPeOHOCTH Ha
«Onpenenenne 1 )KUBOTHBIX. OTIpeNeNiiTh  [y4aTcs BBISBIATh UX  [POBOJIUTH MPOCTEHIINE [OCHOBE MHTEpECa K
BO3pacTa JIepeBa 110 [BO3PACT JIEPEBbEB MO [IPUYNHBI Ouosoruyeckue N3yYCHHIO
CTIHITY ». TOIMYHBIM KOJIBIIAM. HKCTIEPUMEHTHI IO MPOIIECCOB
Wuctpykrax no Th.[IpoBoauts HabmroneHus 3a M3Yy4EHHIO POCTa U PKU3HEIeATeNbHOCT
[POCTOM U pa3BUTHEM pa3BUTHS OPTAaHU3MOB M
OpPTraHU3MOB.
20  |BnusiHue BpeaHbIX |[OOBSCHSTH, B U€M COCTOUT  (3HAKOMSATCS C Vuarcst paborats ¢ Oco3zHatoT 04.02
MPUBBIYEK HA OIaCHOCTh Ta0aK KypeHHsl,  |[HEraTHUBHBIM BIUSHUEM [pa3IMYHBIMHU [ICHHOCTH
37I0POBBE YEIOBEKA. [yIIOTPEOJICHHS AIKOTOSI U [BPEIHBIX IPUBBIUEK HA |[HCTOYHHKAMU 37I0POBOTO U
HAapKOTUYECKHX BEIIECTB ISl [pa3BUTHE YEIIOBEKA; MH(pOpMaLIUU 6e3omacHoro

HMHAWBHUAYAJIbHOI'O pa3BUTUA U
310POBbA YCIIOBCKA.

y4arcsi OOBSICHATH B U€M
OIMaCHOCTH Tabak

KypeHUsI, yIIOTpeOIeHUs

00pasa KU3HHU.
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AJIKOT'OJIA 1
HApPKOTHYCCKUX B-B IJIA
MHAWBUAYAJIbHOI'O
PAa3BUTHUSA U 310POBbA
4CIIOBCKA

21  |O6oO6maromumii O60011IEeHNEe, TOBTOPEHHUE, O6o00maroT 3HaHUs 0 |Y4arcsi CpaBHUBATh Pa3BuBaroT 11.02
YPOK. 3aKperICHUE 3HAHWA. Pa3MHOXXEHHUH, POCTE U |00BEKTHI, padOTaTh C [M03HABaTEIbHbBIC
«Pa3zmMuoxeHue Pa3BUTHH, TIPOJIOJIKACT |[PA3TNIHBIMU MOTPEOHOCTH Ha
oprau3moB. Poct u (hopMupOBaTHCS MCTOYHUKAMU OCHOBE MHTEpeca K
pa3BHUTHE €CTECTBEHHO-HayuHas |[MH(OpMaIuu N3yUYCHHIO
OpPTaHHU3MOB) KapTHHA MUPa MPOIIECCOB

PKH3HEIEATEILHOCT
151

22 KouTtponbHas KoHTponb 3HaHui. Yyamuecst JOJKHEI 'VMETh JienaTh BLIBOOBI  |YMETH JeJiaTh 18.02
pabota Ne3 YMETh ONPEACIAT 10 aHAIN3Y U BBIBOJIBI 10 aHAJIN3Y
«Pa3mMHOXeHHE, OCHOBHBIE IIOHATHS, apryMEHTHUPOBAaTh CBOKO [ apryMEHTUPOBATh
pOCT, pa3BUTHE M3ydaeMbIC B pa3zielie  [IO3WIIMI0, CPABHUBATH  |CBOKO MO3HIIHIO,

PKHUBBIX «Pa3MHOXeHHe, POCT,  [pa3Hble TOUKU 3pEHUSI  |CPAaBHUBATh pPa3HbIE
OpPTaHHU3MOBY. Pa3BUTHE KUBBIX TOYKU 3PEHUS
OpPraHU3MOBY.
Pasnen 3. Peryasiuus sxu3HenesiteJibHOCTH opranu3mos (11 yacos)

23 AHamn3 BoiaensaTh CyliecTBeHHbIE SHAKOMSATCS C (OcBanBaIOT OCHOBBI PasBuBarorcs 25.02
KOHTPOJILHOM MMPU3HAKH TTPOIIECCOB 0COOEHHOCTIMH HCCIIEI0BATEILCKOM [IPEICTABICHHS O
paboTHI. perynsuu pa3apaXxuMOCTH, eI TeNIbHOCTH, Y4aTcsl  |eIUHCTBE
Cnoco0HOCTh YKU3HEAEATEILHOCTH (hoTONIePUOTU3MOM. CpaBHHBATh OOBEKTHI,  |[OPTaHUYIECKOTO
OpraHU3MOB opranuzma. OObSICHATH paboTarh ¢ pa3IMYHBIMU [MUPA, Pa3BUBAIOT
BOCIIPHHHUMATh COITIAaCOBAHHOCTH BCEX MCTOYHUKAMU [MO3HAaBaTEIbHBIE
BO3JICHCTBUS MPOIIECCOB nHbOpMaIuu MOTPeOHOCTH Ha
BHEIITHEH Cpe/lbl.  PKU3HEACITEeILHOCTH B JTFOOOM OCHOBE UHTEpeca K

PKUBOM OpTaHH3ME. M3YYCHUIO
OnuceIBaTh peakiuu MPOLIECCOB
pacTeHMii >KMBOTHBIX Ha PKU3HECATEIIbHOCTH

M3MEHEHHS B OKPYKAIOIIEi
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cpexe.
24  ['ymopanbHas XapakTepru30oBaTh dopmupyercs Yyarcst 00001aTs Pa3BuBaroT 04.03
perynsanuu 0COOEHHOCTH TYMOPAJIBHON  [IPECTABICHUE O nH(GOPMALIMIO, IeaTh  |[I03HABAaTEIbHbIC
YKU3HEAESITETLHOCT [PETYISIMU [TPOLIECCOB FOPMOHAX, UX POJIH, O  [BBIBOBI. noTpeOHOCTH,
1 OPraHU3MOB. KH3HEJIEITETbHOCTH Y ryMOpaJbHOU (dbopmupyeTcs
Pa3IMYHBIX OPraHU3MOB. perynsiuuu Hay4HOE
OOBSCHATD POJIb MHPOBO33pEHNE
PHIOKPUHHOM CUCTEMBI B
pEryIsIuU IPOIECCOB
YKU3HEICSITeIbHOCTH
OpPTraHU3MOB.
25  |HepBHas OOBsACHATH 0COOEHHOCTH JlaBaTh onpenenenne  [Pa3BuTHe MOTHBOB Pa3BuBaroT 11.03
peryIsnus. HEPBHOM PeTyIsuu M3yYCHHBIX IOHATHI: [ydeOHOH NesATETbHOCTH [[I03HABATEIbHbIC
[POLIECCOB Pa3npaxxuMocTs, 1 hopMuUpOBaHUE noTpebHOCTH,
KH3HEJIEITEIILHOCTH Y Peduiekc; HAydUThCS ~ [TMYHOCTHOTO CMBICNIA  |(popMupyeTcs
Pa3IMYHBIX OPTraHU3MOB. pa3nuyaTh U3yYCHHbIC [YUCHUS;, YMCHHE Hay4HOE
OOBSCHATH POJIb HEPBHOU 00BEKTHI Ha TAOIHIIAX; [YIIPABISTH CBOCH MHPOBO33PEHHUE
CHCTEMBI B PEryIsIUH Ha3bIBaTh CUCTEMBI, [103HABATEIIbHON
MPOIIECCOB KOTOpBIE 00ECTIEUNBAIOT|IEATETHHOCTHIO;
KU3HEIeATeTbHOCTH KOOPJMHALIUIO U pa3BUTHE HABBIKOB
opranu3mMoB. OOBSACHATH [PETYISILIUIO ITPOLIECCOB [COTPYIHUUYECTBA C
pedIeKTOpHBIN XapakTep PKU3HEJIEATEIbHOCTH Y  [yUUTENEeM U
NesITeTbHOCTH HEPBHOM PKIBOTHBIX; OTIMCHIBATh [CBEPCTHUKAMH B PAa3HBIX
CHCTEMBI. TUIIBl HEPBHBIX CUCTEM [yUEOHBIX CUTYaLlUsX.
V JKHBOTHBIX
26  |HeiiporymopaibHas (OOBSCHITh OCOOEHHOCTH 3HAKOMSITCS C OcBauBaOT OCHOBBI PasBuBaror 18.03
peTyISIusI. HEHpOryMopabHOM MEXaHI3MOM MICCIIE/IOBATEIbCKOM MO03HABATEIILHBIC
JlaGoparopHas perynsiuu IpoeccoB HEHpOryMOpanbHOM  |[eSITeIbHOCTH; yUarcsl [OTPEeOHOCTH Ha
pabota 1o Teme KI3HENIESITEITLHOCTH Y peryisinnu, OOBSICHSIOT [paboTaTh C pa3HBIMH  [OCHOBE MHTEpeca K
«3yuenue MHOTOKJIETOYHBIX KHBOTHBIX. [€€ POJIb B )KU3HU CTOUHUKAMU M3YyYCHHIO
peaxun OOBSICHATH 3HAYCHHE CAMO  MHOTOKJICTOYHBIX nHGpOpMAITUU peryisinun
aKBApUYMHBIX PbIO [perymsu pU3HOIOTHYECKHUX (OPTraHU3MOB. [POIIECCOB
Ha pa3IpakKuTeNN. [TPOIECCOB B OpraHU3Me. KI3HENIESI TETHHOCTH
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WNuctpykrax no Th.

27 [loBenenue OOBICHATEH 3HAUCHYE SHakoMATC ¢ BuaaMu |(OCBauBarOT OCHOBEI PasBusaror 08.04
OpPTraHHU3MOB. MMOBE/ICHUS B )KU3HU [MOBE/ICHUS KUBOTHBIX, [MCCIIEOBATEIIHCKON [M03HABATEILHBIC
opranu3zMoB. HaOnronate u  [yuarcs onpenensrhb NeSITeJIbHOCTH;, Y4arcst  [IIOTPEOHOCTH Ha
OIHMCHIBAThH MTOBE/ICHUE 3HAYCHHE MTOBE/ICHUS B [paboTarh C pa3HBIMH  |OCHOBE MHTEpeca K
PKHBOTHBIX. PKI3HH OPTraHU3MOB MCTOYHUKAMH U3y4ICHUIO
nHbOpMaIuu PKUBOTHBIX U
pacTeHui
28  |lIpuoOperenHoe  [Paznmuarh BpOXXKICHHOE U 'YMenue paboTarb ¢ [IpeoOpa3oBbIBaTh Yaurtecs 15.04
MOBE/ICHUE. MPUOOPETEHHOE TIOBEACHUE. [TEKCTOM, BBIICISTh B |MH()OPMAIIMIO U3 OTHOTO [MCIOJIb30BaTh CBOU
YCIIOBHBIC Halmo1aTh 1 ONUCHIBAThH HEM TJIaBHOE, BHJIA B IPYrOd U B3TJISIIBI HA MUD JUIS
pedIeKchl. [MOBEJICHUE )KUBOTHBIX. AHAJIM3UPOBATh, BBIOUPATh YIOOHYIO /ISl |(00BSCHEHUS
CPaBHUBATb, ce0st popMy PUKCAUU  [Pa3ITUIHBIX
KiacCU(DUIIMPOBATh U M NIPEACTABICHUS CUTYalluH, peIICHHSI
0000111aTh MOHATHUSA. nH(OpMAIUH. BO3HHUKAIOIIUX
JlaBaTh onpezieicHIe npo0iaeM u
MMOHATHSIM Ha OCHOBE W3BIICUCHUS

3y4EeHHOT'O Ha
pa3IMYHBIX IPEIMETax
yuyeOHOro Marepuaa,
CTPOHTD JIOTHYECKOE
paccyxaeHue,
BKJTIOUAOIIIECE
YCTaHOBJICHHE
PUIHHHO-
CJIC/ICTBEHHBIX CBSI3EH,
MPEICTABIIATh
MH(pOPMALIUIO B BUIE
KOHCIIEKTOB, TaOJIHII,
cxeM, TpauKOB.

YKU3HEHHBIX YPOKOB.
YauThCs
MpHU3HaBaTh
MMPOTUBOPEUYUBOCTH
U HE3aBEPILICHHOCTh
CBOMX B3IJISJIOB HA
MUD, BO3MOXKHOCTb
X H3MCHCHHS.
Oco3HaBaTh CBOU
WHTEPECHI, HAXOIUTh
1 U3y4arh B
yaeOHHUKaX IO
pa3HBIM MpeAMeTaM
Marepuain (13
MaKCHUMyMa),

NMEIOIUNA
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OTHOIIICHHE K CBOUM
MHTEpECcaM.
[Iprobperarb OnbIT
y4acTHs B Aejax,

[TPUHOCSIINX
HOJIB3Y JIIO/ISIM.
29  |lloBenenue XapakTepHu30BaTh 3HaTh, 4TO TAKOE ¢dopmupoBanue ymenusi [Pazpurue 22.04
YeII0BeKa. 0COOCHHOCTH TTOBEJCHUS MTOBE/ICHHE )KHUBBIX OPHEHTHPOBATHCS B I03HABATEIBHBIX

Y4CIIOBCKA.

OpPTraHU3MOB, O
pa3aIuYHbIX (HopMax
[IOBEICHNS B
3aBHCUMOCTH OT
YPOBHS OPTaHU3AIIH
OpraHU3MOB. YMETh
[IPUBOIANTH IPHUMEPHI
pa3HbIX BUIOB
[MOBE/ICHUS Y
TOMAIHUX KAUBOTHBIX
000CHOBLIBATH
3HaYEHHE ITOBENECHUS B
YKU3HU OPTaHH3MOB.

yueOHUKeE,
QHAJIM3UPOBATh,
CpaBHUBATB,
KJ1accu(UIUpOBaTh U
0000m1aTh (PaKThHI U
SIBJICHUSL; BBISBIISATh
MPUYHHBI U CIICACTBUS
[IPOCTBIX SIBJICHUH;
PerynsTuBHbIE:
(bopMHUpOBaHNE YMEHUS
CaMOCTOSITEIIEHO
0OHApPYXHUTh U
(dbopMupoBaTh yueOHYIO
po0ieMy, orpeaesTh
[1eTh y4eOHOM
NesITeTbHOCTH;
KoMMyHHKaTHBHBIE:
(bopMHUpOBaHUE YMEHUS
CJIyIIaTh U IOHUMATh
peub Ipyrux Jroaei;
YMETh 33/1aBaTh
BOIIPOCHI, CTPOHUTH

(P hexkTuBHOE
B3aMMOJIEUCTBHE CO
CBEPCTHUKAMHU TIPU

norpeOHOCTel Ha
OCHOBE MHTepeca K
U3Y4ICHUIO
PKMBOTHBIX;
(dbopmupoBaHue
[ICHHOCTHO-
CMBICIIOBBIX
YCTAHOBOK IO
OTHOIICHHIO K
PKHBOTHOMY MHPY;
0CO3HAHHE
HEOOX0IMMOCTH
OepeKHOTO
OTHOIICHHS K
PKMBOTHBIM M UX
OXpaHbI; TOHUMaHHE
OCHOBHBIX
(akTOpoB,
OIPEACISFOIIIX
B3aWMOOTHOIICHUS
YeJI0BeKa U
[PUPOJIBL.

18




BBLITTOJTHEHHUH 3aJaHUIA;
YMEHHE HAaXOAUTh
o0111ee pelieHue.

30 JIBrokeHHE — HaOironars U onuceIBaTh 3HAKOMATCS C (OcBanBarOT OCHOBBI PasBusaror 29.04
CBOMCTBO JKUBBIX  |IBIDKEHUE PA3INIHBIX BIDKEHUEM CCIIEN0BATENbLCKOM [M03HABaTEIbHbIC
OpPraHH3MOB. OpPraHW3MOB. YCTaHABIUBATh |OPTaHU3MOB, NESATCIIBHOCTH; y4arcs  |[HOTPEOHOCTH Ha

B3aMMOCBSI3b MEXK]y CPEION  [MHOTOoOOpazueM ux paboTarb ¢ pa3HBIMU OCHOBE MHTEpeca K
00OMTaHHS M CIIOCOOOM CII0c000B MCTOYHHKAMH U3YUCHUIO
[epEIBIKCHIS OPraHu3Ma. uH(pOpMaITIN JKMBOTHBIX

31 [lepenBuxeHue ONnHUCKHIBATE CHOCOOBI Yyamuecst JOJKHEI Vyanuecs: TOJDKHBI DopMupoBaTh 06.05
MHOTOKJICTOYHBIX  [IEPEIBUKCHHUS 3HATh, YTO TAKOE BUJICTH, YTO JBW)KCHUE —YMCHUS ¥ HABBIKH
OpraHH3MOB. MHOTOKJIETOYHBIX NIBI)KEHUE, YMETh HEOTHEMIIEMOE paboThI B TpyIax;

OpraHu3MOB. YCTaHaBIIMBATh
B3aUMOCBSA3b MEXIY CpEeaon
0OUTaHUS U CIIOCOOOM
[epeABUKEHUS OpraHUu3Ma.

HAa3BaTh YePTHI
CXOZCTBA U OTJINYHS
NIBU>KEHUW PACTEHHUI U
PKUBOTHBIX; YMETh
[ePEUUCIIATh U
0XapaKkTepu30BaTh
BBl JBYKECHUS
PKUBOTHBIX; YMETh
MEePEUUCIIATH U
0XapaKkTepr30BaTh
BBl JBIKECHUS
[pacTeHHii; BUIETh
MTPUYUHBI
BO3HHUKHOBEHHS TOTO
I MHOTO BUIIA
MBIDKEHUS (KaK
MPUCTIOCOOTIEHUS K
YCIOBUSM
CYIIICCTBOBAHMSI, T.C.
A0HOTHYECKUM

(hakTOpam Cpenibl)

CBOMCTBO Marepuu; OHO
[IPUCYIIE HE TOJIBKO
PKUBBIM CYyILIECTBaM, HO
1 HEXKUBOU IPUPOJIE;
[IPOUCXOIUT KaK Ha
MaKpoypoBHE (IIOJET
[TULBI, POCT CTEOIS B
CTOPOHY CBETA, TEUEHUE
BOJIbI B PEKE), TaK U Ha
MUKpPOYPOBHE
(IBUKEHHE MOJIEKYT U
aTOMOB).

MOBBIIIATH OOIIYIO
BPYAHLINIO;
CTHUMYIINPOBATh
MI03HABATEIIbHBIN
WHTEpPEC; Pa3BUBATh
aMsITh,
CaMOCTOSITEIbHOCTD
U KPEaTUBHOCTh
MBIIILICHUS.
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32 O06o0maromuii O060011eHre, TOBTOPEHUE, O060061at0T 3HaHUS 0 [Y9arcs CpaBHUBATH Pa3BuBaroT 13.05
YPOK I10 TeMe: 3aKpeIICHUE 3HAHMA. peryasaiun 00BEKTHI, padOTaTh C [M03HaBaTEIbLHbIE
«Perymsimust PKU3HEACSITEILHOCTH  [PA3TUYHBIMU MOTPEeOHOCTH Ha
SKU3HEAEATEILHOCT PKUBBIX OPIaHU3MOB,  |[HCTOYHUKAMHU OCHOBE HHTEpeca K
U KUBBIX [TPOJOIIKACT uH(pOpMAITII M3YYICHUIO
OpPraHH3MOBY. (hopMHUpPOBaTHCS POIECCOB

€CTECTBEHHO-HAYJIHAS KU3HEAEATEILHOCTH
KapTHHA MUpa

33 KonTponpHas OOBSACHATEH B3aMOCBA3b Yyarumecs: JOJKHEI 'VYMETBh [iearh BEIBOALI | YMETH JIEIATh 20.05
paboTa Ned OpPraHU3MOB B IIPUPOJIE. YMETh ONPEACIISATh [0 aHAJIU3Y U BBIBOJIBI 110 aHAITU3Y
«Perymsimust OCHOBHBIE IIOHATHS, ApryMEHTHPOBAThH CBOKO | ApTYMEHTHPOBATh
YKU3HEAEATEILHOCT M3ydaeMbIC B pa3/ielic  |[IO3UIUI0, CPABHUBATh  (CBOIO MO3UIIHIO,

U KUBBIX «Peryrsiust pa3HbIC TOYKU 3pEHUSI  |CPABHHUBATH Pa3HBIC
OpPraHH3MOBY. PKU3HEIEATEILHOCTH TOYKH 3PCHUS
PKUBBIX OPTaHU3MOB).
34 O0001aroIui BEISIBIATE B3aMOCBSI3U dopmupyercs (OcBanBalOT OCHOBBI PassuBaror HaBbiku |20.05
YPOK. MEXTy 0COOCHHOCTSIMU €CTECTBEHHO-HAYYHAs [[TPOCKTHOMN POSKTHOM

CTpOEHUS KJIETOK, TKaHEH, KapTHHA MUpa MEeSTENIbHOCTH; yyarcs |AeSITeNbHOCTH Ha

OpraHoOB, CUCTEM OPTaHOB H paboTarhb ¢ pa3HBIMU OCHOBE

X QYyHKIHSIMU. HCTOYHHKAMU CaMOCTOSTEILHOIO

wH(pOpMaITIH [TAHUPOBAHUS U
BBINIOJIHEHUS
y4eOHOro MPOEKTa
35  |PezepBHOE Bpemsl. 20.05

Wrtoro: 34+1 u.

Ilnanupyemble pe3y/ibTarbl H3y4eHUs y4eOHoro npeamera «buosorus»
7KuBble opranusmMsl

Buvinycknuk nayuumcea:
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* BBIJICTISITH CYIICCTBECHHBIC MPU3HAKU OMOIOTMYECKUX OOBEKTOB (KJIIETOK M OPraHU3MOB PACTCHHIA, )KHBOTHBIX, TPHOOB, OAKTEPHii) M MPOIECCOB, XapaKTEPHBIX
JUISL )KUBBIX OPTaHU3MOB;

* ApTYMEHTHPOBATh, IPUBOIUTH JOKA3aTEIHCTBA POJCTBA PA3TUYHBIX TAKCOHOB PACTCHUM, YKUBOTHBIX, TPHOOB M OAKTEPHIi,

* ApryMEHTHPOBATh, IPUBOAUTH JOKA3aTEIbCTBA PA3INUUN PACTEHUH, )KUBOTHBIX, TPUOOB U OaKTepuii;

* OCYIIECTBJIATH KJacCU(UKAIUIO OMOJOTHYECKUX OOBEKTOB (PACTEHMIA, >KMBOTHBIX, OakTepuii, TpHOOB) HAa OCHOBE OIPENEICHUS HMX NPUHAUIEKHOCTH K
ONPECIICHHON CUCTEMATUYECKOM TpymIIe;

* PacKpbIBaTh POJIb OMOJIOTHH B MPAKTUYCCKON JAEITEILHOCTH JIFONICH; POJIb Pa3IMYHbBIX OPTAaHU3MOB B KU3HU YETIOBEKA,

* 00BSACHATH OOIIHOCTH MPOUCXOXKACHUS U IBOJIIOIUU CUCTEMaTHYECKHUX TPYIII PACTEHUH U )KUBOTHBIX Ha IPUMEpaxX COMOCTaBICHHS OMOJIOTHYECKUX 00BEKTOB;

* BBISIBJISITH PUMEPHI M PACKPBIBATh CYIIHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUS;

* pa3UYATHIIO BHEIIHEMY BHJY, CXEMaM M OIHUCAHHSIM peajbHbIe OMOJOTHYECKUE OOBEKTHl WIM HX HW300paKCHUS, BBISIBIATH OTIUYHUTCIHHBIC TPH3HAKH
OHOJI0TrHYeCcKIX 00BEKTOB;

* CpaBHUBAaTh OMOJIOTHYECKHE OOBEKTHI (PACTCHHUS, KUBOTHEIC, OAaKTEPHUH, TPUOBI), TIPOIECCHI KUZHEACITSILHOCTH, JIeIaTh BEIBOJBI U YMO3AKITFOUCHHUS HA OCHOBE
CpPaBHEHUS,

* YCTaHABIIMBATh B3aUMOCBSI3H MEXITY OCOOCHHOCTSIMU CTPOCHUS M (PYHKIIUSAMHU KIETOK U TKaHEH, OPraHOB M CHCTEM OPTaHOB;

* WCIIOJIb30BaTh METOJbl OMOJOTMYECKON HayKH: HaOMIOAAaTh M OMHCHIBATH OMOIOTHYECKHE OOBEKTHI M MPOLIECCHI; CTABUTH OMOJOTHYECKHE SKCIEPUMEHTHI U
OOBSCHATH HX PE3YJbTATHI;

* 3HaTh U apTryMEHTHUPOBATh OCHOBHBIC ITPABHJIA IOBECHUS B IPUPOJIE;

* aHaJM3WPOBaTh W OICHWBATH TOCIEACTBHS JIEATSIHPHOCTA YEIIOBEKa B TPUPOJC; ® OMHCHIBATH W HWCIOJIH30BaTh NMPHEMBI BBIPAIIMBAHUS U Pa3MHOKCHUS
KYJABTYPHBIX PACTEHUH U IOMAITHUX KUBOTHBIX, YXO/1a 32 HUMU;

* 3HaTh U COOJIOAATh paBUiIa paboThl B KaOMHETE OMOJIOTHH.

Boinycknuk noayuum 603moxicnocms HAyUuUmyca:

* HAXOAWTh HH(OPMALMIO O PACTEHHSX, XUBOTHBIX rpubax M OaKTepusX B HAYUHO-TIOMYISIPHOW JUTEepaType, OMOIOTHYECKHX CIIOBApSX, CIPaBOUHHUKAX,
HutepHer pecypce, aHATM3UPOBATh U OLIEHUBATH €€, TIEPEBOAUTH U3 OMHON (DOPMBI B IPYTYIO;
* OCHOBAM HCCJIEI0OBATENIbCKON U TIPOEKTHOM NEATENHHOCTH MO U3YUEHHUIO OPTraHIU3MOB Pa3IMYHbBIX IAPCTB KUBOUM MPUPOIBI, BKItOUask yMeHUs (hOpPMYyIHPOBATh
3a/1a4M, MPEICTaBIATh padoTy Ha 3alUTY U 3alUILATh €€.

YueOHO-MeTOAMYIECKOE 00€ecIIeUeHHE:
Jns odyuaromerocs:
Y4eOHo-MeToAnuecKoe obecreueHne yueOHOoro mpoiecca mpeaycMarpuBaet ucnoiszoBanue Y MK nis 6 knacca:
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Conun H.M. buonorusi: MHOroo0Opasue *H1BBIX Oprann3MoB: bakrepuu, rpubdsl, pacrenus. 6 ki, yueonuk / H.W. Conun, B.b. 3axapos. — M.: [Ipoda, 2017. — 126¢.:
WL

Conun H. U. buonorus: Muoroo0pasue HuBbIX Opranu3MoB: baktepun, rpuosl, pacrenus. 6 k. Pabouas rerpags / M.: [Ipoda, 2018. — 112c.

s yunrensi:

Kupunnenkos B. H., Cuso I'mazo B. Y. buonorusi. MHoroo6pasue *H1BbIX Opranu3MoB. baktepuu, rpu0sl, pacreHus. 6 kiacc. Meroandeckoe mocodue / M.:
Hpoda, 2014.

Paboune nporpammel. buonorus. 5—9 knaccer: yuebHo-meroauueckoe nmocooue / coct. I' .M. [lanpasesa. — 2-e u3n., crepeorun. - M.: JIpocda, 2013. — 383c.
Boponuna I'.A.. buonorus. [Tnanupyemeie pe3ynbratel. CucreMa 3HaHHH. 5-9 Kiaccel: mocodue s yuuTesei oodmeodpasoar. yuapexaenuit / mox pea. I'.C.
Koanésoii, O.b. Jlorunosoii. — M.: IIpocsemnienue, 2013. — 160c.

[Inanupyemble pe3y/ibTaThl H3y4YeHUs] YUeOHOT0 npeaMeTa «buoJiorus»

Buvinycknuk nayuumeces:

* BBIICTISITH CYIIECTBEHHBIC MPU3HAKU OMOIOTUYECKUX OOBEKTOB (KJIETOK M OPraHM3MOB PACTCHHI, KHUBOTHBIX, TPHOOB, OAKTEpHii) U MPOIECCOB, XapaKTEPHBIX
JUTS1 5KMBBIX OPTaHU3MOB;

* ApryMEHTHPOBATh, IPUBOAUTH JOKA3aTEIHCTBA POJCTBA PA3IUYHBIX TAKCOHOB PACTEHUM, )KUBOTHBIX, TPUOOB U OaKTEPHii;

* APTYMCHTHPOBATH, IPUBOIUTH JOKA3aTEIHCTBA PA3INYHIA PACTCHUH, )KUBOTHBIX, TPUOOB U OaKTEpUii;

* OCYIIECTBIATH Kiaccu(ukanuio OMOIOTHUYECKUX OOBEKTOB (pacTeHMi, *KUBOTHBIX, OakTepuii, rpuOOB) Ha OCHOBE OMNPENCIICHUS WX MPUHAAJICKHOCTH K
OTIpe/IeTICHHOW CHCTEMAaTU4YeCKOM TPYIIIeE;

* pacKpbIBaTh POJIb OMOJOTHH B MPAKTUYECKON ACSITENFHOCTH JIOICH; POJIb PA3IMYHBIX OPTaHU3MOB B KU3HU YEIIOBEKa;

* OOBSICHATH OOIIHOCTH TPOUCXOMKICHHS M DBOJTIOLUH CUCTEMAaTHYECKUX TPYII PACTEHHUI U )KUBOTHBIX HA TPUMEPAX COMOCTABICHUSI OMOIOTUYECKUX O0BEKTOB;

* BBISIBJISITH MIPUMEPHI M PACKPBIBATh CYIIHOCTH IPUCIIOCOOICHHOCTH OPTaHU3MOB K cpesie OOUTaHus;

* pa3IMYaThIIO BHEUTHEMY BHUJY, CXE€MaM W OIMHUCAHUSM pEabHbIE OHUOJIOTHYECKHE OOBEKTHl WU WX HU300PAKEHHUS, BBIABIATH OTIMYUTEIBHBIC MPH3HAKU
OMOJIOTHYECKUX OOBEKTOB;

* CpaBHHMBATh OUOJIOTHYECKHUE OOBEKTHI (PACTeHMUsI, )KUBOTHBIE, OaKTepUn, TPUOBI), IPOIIECCHI KU3HEACITEIILHOCTH, JIeJIaTh BHIBOABI U

YMO3aKJTFOUEHHUS Ha OCHOBE CPaBHEHHUS;

* YCTaHABIIMBATh B3aUMOCBSI3H MEXITY OCOOCHHOCTSIMU CTPOEHUS M PYHKIIMSIMHU KIETOK U TKaHEH, OpPraHOB U CUCTEM OPTaHOB;

* WCIOJIb30BaTh METOJBI OMOJIOTHYECKOW HAyKW: HAOJFO[aTh M OMHUCHIBATH OMOJIOTHYECKHE OOBEKTHI M MPOIECCHI; CTABUTh OMOJIOTHYECKHE JKCIEPUMEHTHI U
OOBSICHATH UX PE3YIAbTATHI;

* 3HAaTh U ApPTyMEHTUPOBATh OCHOBHBIC ITPABHIIA TIOBEJICHUS B TIPUPOJIC;

* aHaJM3UPOBaTh M OIICHUBATH TOCIEACTBHs JIEATEIHHOCTH YEJIOBEKa B IMPHUPOJE; * OMHCHIBATH M HUCIOJIH30BaTh MPHEMBI BBIPAIIMBAHUS W PAa3MHOKEHUS
KYJABTYPHBIX PACTEHUH U JIOMANTHUX KUBOTHBIX, YXOJ1a 32 HUMU;

* 3HaTh U COOMIOAATH MIPaBHIIa pabOTHI B KaOWHETE OUOIOTHH.

BotnyckHuK noayuum 603mMoicHOCHb HAYUUMbCA:
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* HAXOAWTh WH(POPMAIMIO O PACTCHHSIX, XUBOTHBIX TprOax M OaKTepUSX B HAYYHO-TIOMYISIPHOW JUTEpaType, OUMOJOTUYESCKUX CIIOBApPSX, CIPABOYHUKAX,
HuTepHeT pecypce, aHAIU3UPOBATh U OLICHUBATh €€, IEPEBOIUTh U3 OJHOU (POPMEI B IpYTyIO;

* OCHOBaM HCCJICJIOBATEIILCKON M MPOCKTHOM NIEATEIBHOCTH 10 U3yYCHUIO OPTaHW3MOB Pa3IMYHBIX IAPCTB )KUBOW MPUPOIBI, BKIIOUAs yMEHUsST (OPMYITHPOBAThH
3aJja4u, MPEACTaBIATh padOTy Ha 3alUTY U 3alUIIATh ee.

* HCIIOJI30BAaTh MPHEMBI OKa3aHWS TEPBOM TOMOINM IPU OTPABICHUU STOBUTHIMH TPUOAMH, SIOBUTBIMU PACTCHUSMH, YKyCax >KHBOTHBIX; PabOTBI C
ONPEIETUTEISIMU PACTEHUN; pa3MHOXKEHUS U BbIPAIMBAHUS KYJIBTYPHBIX PACTEHUU, YXOJOM 3a JIOMAallIHUMU KUBOTHBIMY;

* OPUEHTHPOBATHCS B CUCTEME MOPAIBHBIX HOPM U I[EHHOCTEH O OTHOIIECHUIO K 00BEKTaM KUBOUW MPUPO/IBI (MMPU3HAHUE BBHICOKOH IIEHHOCTH KM3HH BO BCEX €€
MPOSIBJICHUSIX, SKOJIOTUYECKOE CO3HAHUE, SMOIIMOHATBHO-IIEHHOCTHOE OTHOILIIEHUE K 0OBbEKTaM KUBOU MPUPO/IbI);

* OCO3HAHHO UCMOJIb30BaTh 3HAHUS OCHOBHBIX MPABUJ MOBEACHUS B MPUPOJIEC; BHIOUPATH LIEIEBbIC U CMBICIIOBBIE YCTAHOBKU B CBOUX JCHCTBHSX U MOCTYIKAX IO
OTHOILIEHUIO K KUBOW MPUPOJIE;

* CO3/1aBaTh COOCTBEHHBIC MHUCbMEHHBIE U YCTHBIE COOOIICHUS O PACTCHUSIX, )KUBOTHBIX, OaKTepusi U rpudax HA OCHOBE HECKOJBKUX MCTOYHHMKOB HMH(OpPMALIUU,
COMPOBOXK/IaTh BBICTYILJICHUE MTPE3CHTAINEH, YIUTHIBAasi 0COOCHHOCTH ayqUTOPUN CBEPCTHUKOB;

* paboTaTh B TPYIINE CBEPCTHUKOB IPH PEUICHUH MO3HABATENbHBIX 33/7a4 CBSI3aHHBIX C U3YUYEHUEM OCOOCHHOCTEH CTPOEHUS U KHU3HEAEATECIbHOCTU PACTCHHUIA,
JKUBOTHBIX, TPUOOB M OaKTepwii, TUIAHUPOBATH COBMECTHYIO JIEATEIBHOCTh, YUUTHIBATH MHEHHE OKPYKAIONIMX W aJICKBATHO OIICHMBATh COOCTBEHHBIH BKJIAJ B
JeATEIbHOCTD IPYIIIBL.
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