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HHOACHHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma mo npeamery «buonorust 9 xmacc» cocraBieHa Ha OCHOBE CIICHYIOLIMX
HOPMAaTUBHBIX JOKYMEHTOB:

e ®OI'OC ocHOBHOro 00MIET0 00pa30BaHUS, YTBEPKICHHOTO MPUKa30M MUHHCTEPCTBA 00Opa30BaHUS
u Hayku Poccwuiickoit @eneparuu ot 17 mexadpst 2010r. Ne 1897 (B pen. mpuka3za MuHOOpHAYKH
Poccuu ot 29 nexabpst 2014r. No 1644);

e mnpuka3za MunuctepcTBa oOpasoBanus u Hayku Poccuiickoit @eneparnuu Ne 734 ot 17 utons 2015t
«O BHecenuu wusMeHeHudt B llopsaok opraHuzanuu W OCYHIECTBICHHUS 00pazoBaTeIbHOU
JESITEIbHOCTH 110 OCHOBHBIM 00IIe00pa3oBaTebHBIM —IporpaMMaM — 00pa30BaTeIbHBIM
porpaMMa HayaJlbHOTO, OOIIEro, OCHOBHOTO OOILIEr0 M CpeAHero oOIero ooOpa3oBaHuUs,
YTBEP)KICHHBIM NpuKa3oM MuHHUCTEepcTBa 0Opa3oBanHusi U Hayku Poccuiickoii @exepauuu ot 30
aBrycta 2013r. Ne 1015»;

¢ [Iucekma Munucrepcra obpasoBanus u Hayku Poccuiickoit @eneparu Ne 08-1786 ot 28 okTa0ps
20151, «O pabouux mporpaMmax y4eOHbBIX IPEIMETOBY;

e [IpumepHOli OCHOBHOW OOpa30BaTENBHON MPOTpaMMbl OCHOBHOTO 00ImIero oOpa3oBaHMs,
OZIOOpPEHHOM pelieHneM (QenepalibHOr0  yueOHO-METOAMYECKOro OOBEeIWHEHUSI MO0 O00IeMy
obpazoBanmio (mpotokou ot 8 ampernst 2015t Ne 1/15);

e IIporpamMmmsbl ocHOBHOro obOmero oOpa3oBanus. buogorumsi. 5 — 9 kiaacebl. ABTOpBHI:
B.B.Ilaceunuk, B.B., I'.I'.IlIsenioB». Mockga, JIPO®A, 2018 rox.

YMK «buonorusi: Beenenue B o0uryto 6uosnoruto. 9 kinace» [laceunuka B.B. BkiatouaeT B ce0s
yueOHUK, Bxomsaumii B deaepanbHbli IepedeHb YUeOHUKOB, YTBEPKIEHHBIN MUHUCTEPCTBOM
obpasoBanus u Hayku P®. B.B. ITaceunuk, A.A. Kamenckuii, E.A. Kpukcynos, I'.I'. IlIBerioB. — 5-¢
u3n., crepeotun. — M.: Jlpoda, 2018.

MecTto npeaMera B yueOHOM IL1aHe. [Ipeamer OMOJOTHS OTHOCUTCA K MPEIMETHON o0nacTu
«EcTecTBeHHO-Hay4HbIe IpeaMeTh». Ha nzyuenue npeamera B 9 kinacce oTBoAUTCS 68 4acos.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O ITPEIMETA

JINYHOCTHBIMHU pe3yJIbTaTaMH OCBOCHHS ITPOTPAMMBI IO OMOJIOTHH SBIsieTCS (pOopMUpOBaHHE
CIIEIYIOIINX YMEHUN U KaueCTB:
® pa3BUTHE MHTEUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarounxcs;
® O0CO3HaHME €IMHCTBA U IEJIOCTHOCTH OKPY)KAIOIET0 MHpPA, BO3MOXKHOCTH €r0 MO3HABAEMOCTH U
O0OBSICHUMOCTH Ha OCHOBE JIOCTHIKCHUN HAyKH;
® [IOHMMAaHHUE LIEHHOCTH 370pOBOro U 0e30macHoro o0pasa *HU3HH,
e (QopMHpOBaHUE HKOJIOTUUECKOM KyJIbTYpbl Ha OCHOBE OEpEXHOI0 OTHOIIEHHUS K OKpYXKaroulen
cpene;
® JIPOABIICHUEC T'OTOBHOCTH K CaMOCTOATCIIbHBIM IMOCTYIIKaAM U )IeﬁCTBHﬂM Ha 0jaro IMPUPOAEI;
® pa3BUTHE MOTHBALMM K IOJYYCHHIO HOBBIX 3HAHWM, JalbHEHIIEeMy H3yYEHHMIO €CTECTBEHHBIX
Hayk,
® YMCHHC PCAIM30BbIBATH TCOPETUYCCKUC ITIO3HAHUA B HOBC@)IHGBHO?I KHU3HU,
e MOTHBamMsi OOpPA30BATENBHON  JEATENBHOCTH  OOyJAalONIMXCSl HAa  OCHOBE  JIMYHOCTHO-
OPHEHTHUPOBAHHOTO MOIX0/1a;
e [pU3HAHME MPaBa KAXJOro Ha COOCTBEHHOE MHEHHE;
® yMEHHE OTCTauBATh CBOIO TOUKY 3PEHMS;
® KPUTHUYHOE OTHOILIEHHE K CBOMM IMOCTYIIKaM, OTBETCTBEHHOCTh 32 UX MOCIE/ICTBUSI.
CpencTBoM pa3BUTHS JIMYHOCTHBIX PE3YJIbTaTOB CIYKUT Y4eOHBIH Marepuan — yMEHue
OTIPEIEINISATH CBOE OTHOIICHUE K MHUDPY.



MeranpenMeTHbIMH pe3yJbTaTaMU OCBOCHMSI MPOTpPaMMbl 1O OWOJIOTUH  SIBISIETCS

(dbopMupoBaHUEe YHUBEPCATBHBIX YueOHBIX AeiicTBrii (Y V).

Perynsatusnsie YY1
CamocrosaTenbHO GOpPMYJIMPOBATh LIETIH YPOKa MOCIIE PEIBAPUTEIBHOTO 00CYKICHHUS.
Yuuthcs 00HapyXHBaTh U (HOPMUPOBATH YICOHYIO TIPOOIIEMY.
BeiBurate Bepcuu pereHus mpoodaemMbl, KOHEUHBIH pe3ybTaT, BBIOMpPaTh CPEACTBA JOCTHIKEHHUS
LIeJIN U3 TIPEAJIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOSTENbHO;
CocTaBnath (MHAUBUYAJIBHO WM B TPYIIIE) IUIAH PELICHUS POOIEMBI.
Pabotast o mnaHy, CBepsATh CBOM JCHCTBHS C LENBIO U, IPU HEOOXOTUMOCTH, UCTIPABIIATH OITUOKH
CaMOCTOSITEIILHO.
CpenctBoM (OpMHpPOBAHUS 3TUX JAEUCTBUM CIIy’KaT 3JI€MEHTbl TEXHOJIOTMU IPOOJIEMHOIrO
o0y4YeHHs Ha 3Tale U3y4eHUs] HOBOTO MaTepHuaa.
B nauanore ¢ yuureneMm COBEpIIEHCTBOBATh CAMOCTOSITEIbHO BBIOPAHHBIE KPUTEPUU OLICHKH.
CpenctBoM (popMHUPOBaHUS PErYIATUBHBIX Y Y]] CiIy)KaT TEXHOJIOTUs IPOOIEMHOro Juajiora Ha

JTane HM3y4eHUS HOBOTO MarepHaja W TEXHOJIOTHS OICHMBAaHUS 0O0pa3oBaTENbHBIX JOCTH)KECHHI
(Y4eOHBIX yCIIEXOB).

ITo3naBarenbHbie Y Y/I:
OcyIecTBIATh aHANU3, CpaBHEHHWE W Kiaccudukanuio (HakToB H SIBICHUN, CaMOCTOSTECIHHO
BBIOMpAst KPUTEPHI ISl YKa3aHHBIX JIOTHYECKHUX OTIepaIlHii;
CTpouTh JIOTMYECKOE paACCYXACHHE, BKIIOYAIOUIEe YCTAHOBICHHE MPUYMHHO-CICICTBEHHBIX
CBSI3€M MEXIY COOBITUSMH, SIBICHUSIMU,
Co3maBarh cCXeMaTHYECKHE MOJICNIN C BBICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA;
[TepepabarbiBaTh OTYYSHHYIO HH(DOPMAIIHIO: IeTIaTh BHIBOIBI HA OCHOBE 0000IIECHUST 3HAHUIA.
[IpeoOpa3oBeIBaTh HH(GOPMAIHIO U3 OJHOTO BHJA B JPYroi (TaOJIHUILy B TEKCT);
OmnpenensaTe BO3MOKHBIE HCTOYHUKH HEOOXOAMMBIX CBEICHUH, TPOU3BOANTH TIOMCK HHPOPMALINH,
aHAJIM3UPOBATh U OIICHUBATH €€ JOCTOBEPHOCTb.
[TpuMeHSTh MOJIEH U CXEMBI JIJIsl peIIeHHs YIeOHBIX U TI03HABATEILHBIX 3a/1ad.
®opMyTUpOBaTH BHIBO/IHI.

CpenctBoM (OpMUPOBaHUS 3TUX AEHCTBUM CIIy)KUT Y4eOHBIM Marepuall, U NPEexae BCEro

MPOAYKTHUBHBIC 3a/IaHUS y‘{e6HI/IKa.

KommyHnukaruusie Y Y/I:
CaMocCTOsATEIbHO OpPraHU30BbIBaTh Y4eOHOE B3aUMOAECHCTBHE B TPYMIE (ONPENeNaTh 00Imue HeiH,
JIOTOBApUBATHCA APYT C APYTOM).
B auckyccun yMeTh JOHECTH CBOIO MO3MIIMIO J0 IPYTHX, 0OOCHOBBIBAS U MPUBOJIS apIyMEHTHI.
Y4uTbCcsl KPUTUYHO OTHOCUTBCSI K CBOEMY MHEHHIO, CIyllaTh JpPYrHMX, C JOCTOMHCTBOM
MPU3HABATH OUIMOOYHOCTH CBOETO MHEHUS U KOPPEKTHPOBATH €TO0.
[Ipu3HaBaTh MpaBo Kaxa0ro Ha COOCTBEHHOE MHEHHE.
[ToHrMas MO3MLMIO APYroro, paziuyaTh B €r0 peyd: MHEHHUE (TOUYKY 3pEHHs), JO0Ka3aTelbCTBO
(aprymeHTsl), pakThl (TMIOTE3bI, TEOPUH).
YMeTh B3IISIHYTh Ha CUTYAIUIO ¢ HUHOM TO3ULUH.
Y4uuTbcsi yBaXHUTEIBbHO OTHOCUTBCS K TO3ULMK JAPYroro, MNpU3HaBas IMpaBO KaXIOro Ha
COOCTBEHHOE MHEHHUE.

CpencTBoM JOCTHMKEHHUSI 3TUX Pe3YJAbTAaTOB CIY)KUT OpraHu3alus Ha ypoke paOoThl B mapax

MMOCTOSTHHOTO U CMEHHOTO COCTaBa, TPYNMoBbIe (POPMBI paOOTHI.



IIpenmMeTHBIMHU pe3ybTaTaMU OCBOCHHS MPOTrpaMMbl yUeOHOTO IIpeaMeTa:

7KuBble Opranu3mbl

BrIlyCKHHMK Hay4quTCS:
* XapaKTepU30BaTh OCOOCHHOCTH CTPOCHUS W MPOIECCOB IKHU3IHEISATCILHOCTH OHOIOTUYCCKUX
00BEKTOB (KJIETOK, OPTaHU3MOB), MX MPAKTHYECKYIO 3HAYMMOCTb;
* IPUMEHATh METOABI OMOJOTMYECKON HayKW ISl HM3YYEHHUS KIETOK W OPraHW3MOB: IPOBOIUTH
HAOJIIOJICHUS 3@ KMBBIMH OpPraHW3MaMH, CTABUTh HECJIOKHBIC OHOJOTMYCCKUE DKCIICPHUMEHTBI H
OOBSCHSATH UX PE3YNIBTAThI, ONMCHIBATh OMOIOTHYECKHE OOBEKTHI M TIPOIIECCHI;
* HCIOJIH30BaTh COCTABIIAIONINE MCCIICIOBATCIBCKON M TPOCKTHOW JEATCILHOCTH MO H3YYCHHUIO
KHMBBIX OpPraHU3MOB (IIPUBOIUTH JIOKA3aTeNLCTBA, KJIAcCU(UIIUPOBATh, CPABHUBATh, BBISBIATH
B3alMOCBSI3H);
* OPUEHTHPOBAThCS B CHCTEME ITO3HABATEIBHBIX IIEHHOCTEH: OIEHHBATh WHPOPMAIMIO O >KUBBIX
OpraHu3sMax, MmoJiy4aeMyk0 U3 pa3HbIX HCTOYHHUKOB; ITOCIICACTBUS JACATEIILHOCTH Y€JI0BEKa B MPUPO/IC.

Buinycknux nonyuum 603modicHocms HaAy4umvcsi:
* cobniodamv  npasuia padbomsl 6 Kabumeme Ouonocuu, ¢ OuoLOSUHECKUMU npubopamu U
UHCIMPYMEHmMamuL,
* UCNONBL3068AMb NPUEMBL  OKA3AHUS NePBOll NOMOWU NpU OMPAGLIeHUU A008UMbBIMU 2PUOAMU,
A00BUMBIMU ~ PACMEHUSAMU,  YKYCAX — JICUBOMHBIX, pabomuvl ¢  ONpeoerumensimu  pacmenutl,
BLIPAUUBAHUSL U PAZMHONCEHUSL KVIbIMYPHBIX PACMEHUL, OOMAUHUX HCUBOMHBIX,
* 8bLOCIAIMb ICMEMUYECKUEe OOCMOUHCINEA 00BbEKMO8 HCUBOL NPUPOObL,
* 0OCO3HAHHO COONIVOAMb OCHOBHbIE NPUHYUNBL U NPABUILA OMHOUEHUS K HCUBOL NpUpooe;
* OPUEHMUPOBAMBCSL 8 CUCHEME MOPATbHBIX HOPM U YEHHOCMEN N0 OMHOWEHUIO K 00beKmam JHcugoil
npupoosbl (MpuUsHaAHUe BbICOKOU YEHHOCMU HCUSHU 80 BCeX €€ NPOABILEHUAX, IKOI02UYECKoe CO3HAHUe,
IMOYUOHATLHO-YEHHOCIHOE OMHOUWEHUE K 00bEKMAM HCUBOL NPUPOObL);
* HAX00UMb UHGOPMAYUIO O pPACMEHUAX U IHCUBOMHBIX 6 HAYYHO-NONYIAPHOU Jumepamype,
OUONOCUYECKUX CLOBAPSIX U CNPABOUHUKAX, AHATUIUPOSAMb, OYEHUBAMb €€ U Nepesooums U3 0OHOU
gopmul 6 Opyeyio;
* 8LIOUPAMb YeleBble U CMbLCIIOBblE YCMAHOBKU 8 C80UX OCUCMBUSX U NOCMYNKAX NO OMHOWEHUIO K
JHCUBOLL NPUPOOe.

YeJi0oBeK U €ro 310pOBbe

BbImyCcKHUK HayuuTCS:
* XapaKTepPU30BaTh OCOOCHHOCTH CTPOCHUS W MPOIECCOB JKU3HENEATEIIPHOCTH OPraHW3Ma YeIOBEKa,
WX MPAKTUYECKYIO0 3HAYMMOCTb;
* MPUMEHATh METOJBI OHWOJOTHMYECKOM HAayKd TpPH HW3YYEHWH OpTraHW3Ma 4YeJOBeKa: IPOBOIUTH
HAONMIONIGHNs 32 COCTOSSHMEM COOCTBEHHOTO OpraHu3Ma, W3MEpEHHs, CTaBUTh HECJIOXKHbBIE
OHMOJIOTHYECKHE SKCIIEPUMEHTHI U OOBSICHATH X PE3YJbTaTHI,
* HCIIOJIb30BaTh COCTABISIONINE HCCIIEIOBATENbCKON W TMPOEKTHOM JEATENBHOCTH MO HU3YyYEHHIO
OpraHW3Ma dYeJOBeKa: TPHBOAWTH JOKA3aTelbCTBA POJICTBA YEJIOBEKA C MIICKOTHTAIOIIHMH
KUBOTHBIMH, CpPaBHUBATh KJIETKH, TKaHU, MPOIECCHl KUZHEACSITETbHOCTH OpraHu3Ma YeJOBEKa;
BBISIBIISITH B3aUMOCBSI3H MEXKIY 0COOCHHOCTSIMH CTPOCHHUS KJIETOK, TKAHEH, OpPraHoB, CHCTEM OPTaHOB
1 uX QyHKIUSIMU;
* OPHEHTHUPOBATLCS B CUCTEME TIO3HABATEIHHBIX IIEHHOCTEH: OIICHNBATh WH()OPMAITUIO 00 OpraHu3Me
YeN0BEeKa, MOTYYaeMyI0 U3 Pa3HbIX HCTOUHUKOB, MTOCIEICTBUS BIHSIHUS (PAKTOPOB PUCKA HA 37I0POBHE
YyeIoBeKa.

Buinyckuux nonyuum 03mMoiCHOCMb HAYUUMbCAL:
* UCNONBL306AMb HA NPAKMUKE NPUEMbL OKA3AHUSL NePEOLl NOMOWU NPU NPOCMYOHbIX 3A001e6aHUSIX,
021c02ax, 0OMOPOA’CEHUSX, MPABMAX, CNACEHUU YMONaowe20, pAyuoHAIbHOU OpeanHu3ayuu mpyoa u
omowvixa, npoeedeHust HAONOEHUl 34 COCMOSIHUEM COOCMBEHHO20 OP2aAHUZMA;
* gblOCIAMb ICMeEeMmuYecKue 00CMOUHCIEA Yel08eYeCcK020 med;
* Peanu306bl6amb YCMAHOBKU 300P06020 00PA3A HCUHUL;
* OPUEHMUPOBAMBCSL 8 CUCmEME MOPANIbHbIX HOPM U YeHHOCmel N0 OMHOUEHUI0 K COOCMBEHHOMY
300p08bI0 U 300P0B8bI0 OPYUX 0O,



* HAX00uMb 6 Y4eOHOU U HAYYHO-NONYIAPHOU umepamype ungopmayuro o6 opeanusme 4eno8exd,
oopmaamy eé 6 sude YyCmHuLX cO00UeHUll, 00KIA008, pedhepamos, npe3eHmayuil;
* AHAUBUPOBAM U OYEHUBAND Yeleble U CMbICI0BbLE YCMAHOBKU 8 CBOUX OelCBUX U NOCHYNKAX
1O OMHOWEHUIO K 300POBbI0 CE0EMY U OKPYICAIOWUX, NOCIEOCMBUs GIUAHUA (AKMOPO8 PUCKA Hd
300p08be uenosexa.
OO0mme OHoIOrNYECKHEe 3aKOHOMEPHOCTH

BbITyCKHUK HayqHUTCS:
* XapaKTepU30BaTh 00IIHE OMOIOTMYECKUE 3aKOHOMEPHOCTH, UX MPAKTHYECKYIO0 3HAYUMOCTB;
* IPUMEHATh  METOAbl  OMOJIOTMYECKOW  HAayKW JUISl  W3ydeHHs OOMmMX  OHOJOTHYECKHX
3aKOHOMEPHOCTEH: HaONI0[aTh W OMHCHIBATh KIETKHM HAa TOTOBBIX MHKpOIpEnaparax, 3KOCHCTEMbI
CBOCHM MECTHOCTH,
* HCTIOJIB30BaTh COCTABIISIONINE TMPOCKTHOW M HCCIIEAOBATEIBCKOW JEATEILHOCTH O HM3YYCHHUIO
o0mux OWONOTMYECKUX  3aKOHOMEPHOCTEH, CBOWMCTBEHHBIX JKMBOW TNPHUPOAE; IPUBOIHUTH
JI0Ka3aTelIbCTBa HEOOXOAMMOCTH 3aIUThl OKPYXKAIOIIEH CPE/Ibl; BEIICISATh OTIMYUTEIbHBIC TPU3HAKH
KHUBBIX OPraHU3MOB; CYIICCTBEHHBIC MpPHU3HAKKM OWOJOTHYECKUX CHCTEM H OHOJOTHYECKUX
MPOIIECCOB;
* ODUEHTHPOBAaThCI B CHUCTEME TII03HABATEIbHBIX IIEHHOCTEH: OICHWBAaTh HWH(POPMAIUIO O
JeSITeTPHOCTH YEJIOBEKA B IPUPOJIC, MTOIYYAEMYIO U3 PA3HBIX UCTOYHHUKOB;
* aHAJIM3UPOBATH U OLIEHUBATH ITOCIIEACTBUS ACATEIBHOCTH YeJIOBEKa B IPUPOJIE.

Buinycknux nonyuum 603modcHocms HAy4umvcsi:
* 8b106U2AMb 2UNOME3b O BOIMONCHLIX NOCIEOCMBUAX OesIMEeNbHOCIU Yel08eKd 8 IKOCUCEMAX U
ouocgepe;
* ApP2YMEHMUpo8ams C80I0 MOUKY 3pPeHUs 8 Xo0e OUCKYCCUU N0 00CYHCOeHUIO 2l00ATbHbIX
9KONOSUHECKUX NPOOTIEM.

COIAEPKAHUE YYEBHOI'O IIPEIMETA

Tema 1: BBenenne
buonorust Hayka o kuBOW mpupone. 3HaYeHHe OMOJOTHYECKUX 3HAHW B COBPEMEHHOW KHU3HHU.
[Ipodeccun, cpszannble ¢ Ouonorumedd. Mertomsl uccnenoBanus Ouosnoruu. CyIIHOCTh TOHSTHS
«oKu3HbY. CBOMCTBA KUBOTO. YPOBHU OpTaHHU3AINH KUBOM MPUPOJIBIL.
Jlemoncmpayuu
[TopTpeThl y4eHbBIX, BHECIINX 3HAYUTENbHBIN BKJIAJ B pa3BUTHE OMOIOTUYECKON HAYKH.
Cxema «CBsi3b OMOJIOTHH C APYTUMH HAyKaMU).

Tema 2. MoJiekyJIsIpHbIii ypOBeHb

OOmiast XapakTepuCTHUKa MOJEKYIsipHOro ypoBHs. CocTaB, cTpoeHue M (YHKIHUH OpPraHUYECKHX
BEIIECTB, BXOJAILINX B COCTaB KUBOTO: YIVIEBOABI, JIUIHJIbI, OCJIKH, HYKJIEMHOBbIE KUCIOTHL, ATD u
JpyTHe OpraHuyYeCcKHe COEIMHEHUs. bruomornyeckue karaau3aropel. Bupycel.

Jlemoncmpayuu
CxeMbl CTpOEHHSI MOJEKYI XUMHUYECKHMX COEIMHEHUH, OTHOCSIIMUXCSA K OCHOBHBIM TIpyNIaM
OpPraHUYECKUX BEIIECTB.

Jlabopamopnasa paboma
Pacmennenue nepokcumaa Bogopoaa GepMEeHTOM KaTaia3omu.

Konumponvnan paboma
KonrtponbsHas pabota Nel o teme «MoJeKyIsIpHbII ypOBEHBY.

Tema 3: KiierouHblii ypoBeHb
OOmiasi xapakTepUCTUKa KIETOYHOTO YPOBHSA. XHUMHUYECKHW COCTaB KIETKH. MeToabl U3ydeHUs
kieTkd. OCHOBHBIC TOJOXKEHHUSI KJIETOUHOW Teopuu. OOmme cBeaeHuss o kieTkax. Kierounas
MeMmOpaHa. SAapo. XpoMOCOMHEII HA0Op KIETKU. DHAOIIa3Marndeckas ceTb. Pubocombl. Kommeke
Tompmxu. JIuzocombl. Mutoxonapuu. Ilmactuner. Knerounsrii menTp. OpraHouabl JIBHKEHUS.
Knerounsie BrimodeHus. OCOOCHHOCTH CTPOCHHUS DJYKAPHOT W TMPOKAPUOT. ACCUMMISIUS U



JTUCCUMUJISIINSA. DHEPreTHYeCKUuid oOMeH B KieTke. DOTOCHHTE3 M XEMOCHHTE3. ABTOTpOdBI U
rereporpodsl. CuHTe3 6€1KOB B KiIeTke. [lenenue kieTku. MuTos.
Hemoncmpayus
Mopnens kierku. Mogenu PHK u JIHK. Mognens BupycHoit yactuipl. Cxembl: «Merabonusm» u
«MHTO3 KIETKN».
Jlabopamopnasa paboma
PaccmarpuBanue kieTok 6akTepuii, rpuOOB, pacTeHUH U )KUBOTHBIX M1OJI MUKPOCKOIIOM.
Koumponvnas paboma
KonTponbsnas padbora Ne2 o Teme «KieTouHblii ypOBEHbY.

Tema 4: Oprann3MeHHbIH YPOBeHb

beconoe u 1omOBOE€ pa3sMHOXKEHME OpraHu3MoB. Pa3BuThe MNONOBBIX KIETOK. Mehos.
OmnonorBopenue.  WHauBHayallbHO€  pa3BUTUE  OPraHU3MOB.  BHOT€HETHMYECKHMH  3aKOH.
3aKOHOMEpPHOCTH HACJIEOBaHUS IPHU3HAKOB, ycraHoBieHHble [.Menngenem. MoHorudpuaHoe
ckpeurBanue. Hemomnoe nomunupoBanue. I'eHotun u (enorun. AHanm3upyrollee CKpelirBaHue.
JurnOpusiHoe CKpeluBaHue. 3aKOH HE3aBHCHUMOIO Haclle[OBaHMs Ipu3HakoB. [eHeTuka Imoja.
CuerieHHOE ¢ IIOJIOM HacjeloBaHUE. 3aKOHOMEPHOCTU H3MEHYUBOCTH. MoaudukalunoHHas
n3MeHunBoCcTb. Hopma peakumu. MyrannoHHas HM3MEHUMBOCTb. [IpmumHbl MyTtanuil. OcHOBHbIE
METO/bI CEJIEKIIUN PACTEHHUM, KUBOTHBIX 1 MUKPOOPTaHU3MOB.

Hemoncmpayuu
Cxembl: «Meiio3», «CxoncTBO 3MOPHOHOB HEKOTOPBIX >KMBOTHBIX Ha PAHHUX CTaUSAX Pa3BUTU».
Cxema Hacie0BaHMsI IPU3HAKOB IIPU HENOJHOM JOMUHUpPOBaHUU. (CXxeMa HaclleZJOBaHUs IPU3HAKOB
IIpU TUTHOPUIHOM CKPELIMBaHUH.
XpOMOCOMHBIE aHOMaJIUU YenoBeka.  Pesymbrarel. Tabmuipsl, ¢ororpadpuu Mmopox JAOMALIHUX
KUBOTHBIX M COPTOB PACTEHUH, WIUIIOCTPUPYIOLINE PE3YNIbTaThl CENEKUUOHHON paboThl. IlopTpeTs
CEJIEKLIMOHEPOB.

Ilpakmuueckue padomul
Penienne reneTnyecKrx 3a1a4 Ha HaCJIEZOBaHNE IPU3HAKOB IIPH HEMIOJHOM JOMUHUPOBAHUU.
Pemenne reneTnyeckrx 3a1a4 Ha JUTHOPUIHOE CKPELIMBAHUE.
Pemenne reneTnyeckrx 3a1a4 Ha HacJI€AOBaHUE IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

Jlabopamopnasa paboma
BbisiBeHHEe W3MEHUMBOCTH OPraHU3MOB (HAa IpUMEpe pacTeHUH M JKUBOTHBIX OOMTAIOUIMX B
SIpocnaBckoit o0nacTn).

Konumponvnan paboma
KontponpHas pabora Ne3 no teme «OpraHu3MeHHBII YPOBEHbY.

Tema S: IlonyasiiMOHHO-BUA0BOM YPOBEHb

Bun. Kputepun Buga. [lonmynmsumonHas cTpykTypa Buga. CBoiicTBa MOMYNIALUNA. DKOJIOTHYECKUE
daxTopsl u ycioBusi cpeabl. [IpomcxoxkieHne BUAOB. Pa3BUTHE 3BONIONMOHHBIX TPEICTABICHUI.
OcHoBuble monoxeHuss teopun Y.J[apBuHa. [lomymsius kak s7eMeHTapHas €IUHUIA HBOIIOLIUU.
boprba 3a cymiecTBoBaHHME M €CTECTBEHHBIH 0TOOp. BumooOpazoBanume. MakpolBoJOnHsS U €€
HanpasieHus. [lyTu gocTikeHust 6MOI0THYecKoro mporpecca.

Hemoncmpayuu
I'epbapuu, KONIEKIIMU, MOJICH, MYIISKA pacTeHUN U KUBOTHBIX. Hayunsiii ¢punbem «Kpurepun Buga
U BUJ000pazoBaHUE».

Jlabopamopnasa paboma
Nzyuenne MopQoIOrHIeCcKOro KpUTEPHUs BU/IA.

Konumponvnan paooma
KonTponsnas padbota Ned o teme «IlonmynsiimoHHO-BUIOBOW YPOBEHBY.

Tema 6: IKoCHCTEMHBI YPOBEHb
CooOmectBo, sKocucrema, OuoreomeHo3. CocraB M CTIpyKTypa coobuiectBa. MeKBUIOBbIE
OTHOIICHUA OpPTraHU3MOB B 3KOCHUCTEME. IToToxn BCIICCTBA M OHECPIruM B DKOCHUCTEME. HI/IpaMI/II[I)I
YHUCJICHHOCTH U OMOMacChl. DKOJIOTHYECKas CYKIIeCCusl.



Hemoncmpayuu
Cxema OuoreoneHo3a. Hayunsiit punsm «lIpuponnsie coobmectBa». Buaeomarepuaibl nprupoIHBIX
coobmiecTB SpocnaBckoit 061acTH.
IKcKypcus
W3ydeHue u onucanue 3K0CUCTEM CBOel MecTHOCTU. broreoreHo3 cocHoBoro 6opa.
Koumponvnas paboma
KonTponbsHas padora Ne5 1o Teme «IKOCUCTEMHBIN YPOBEHBY.

Tema 7: buocdepHblii ypoBeHb

buocdepa. Cpenoobpaszyromas aedareabHOCTh opraHu3MoB. KpyroBopor BemiecTB B Ouocdepe.
Opomorusi  Ouocdepbl.  [WMoOTe3sl BO3HUKHOBEHUS JKU3HH. Pa3BUTHE MPENCTaBICHHNA O
MPOUCXOXKIeHUH Ku3HU. COBpeMEHHOE cOCTOsHHE MpoOiieMbl. Pa3BuTHe *)u3HH Ha 3emie. Dpbl
JpeBHEWIeH u npeBHel xu3Hu. Me3o30ii. KaiiHo30ii. AHTPOTIOreHHOE BO3ICHCTBHE HA OHMOChepy.
OCHOBBI pallMOHAJILHOTO NPUPOIONIOIB30BAHMUS.

Jlemoncmpayuu
Cxema OMOreoXMMHYECKUX LIMKIIOB a30Ta, yriepona, ¢hochopa. Moaenu-anmivkanuu «buocdepa u
yenoBek». OKaMEHENIOCTH, OTIEeYaTKH JPEBHUX PACTEHHUM, CKEJIETbl IIO3BOHOYHBIX YKUBOTHBIX.
Penpopykuuu kaptun, oTpaxammue (iopy U ¢ayHy pasIUyHBIX 3p U HepuonoB. Buaeodunsm
«[IpoucxoxieHue )xU3HU Ha 3eMJIeH.

Konmponvnasn paooma
KonTponbhas padota Ne6 o Teme «bruocgepHblii ypoBEHbY.



OcHoBHbBIE HATIPABJICHHUA Y4eOHO-MCCIe10BATEIBLCKOH H IPOEKTHOM AeTeJIbHOCTH

[IpoekTHass wWccnenoBarenbCKas EATEIBHOCTh Ha YpOKaX OWOJNOTHH SIBISETCS BaKHOU
COCTAaBIISIIOLIEH COBPEMEHHOTO Y4eOHO-BOCHUTATEIBHOIO Ipolecca. BkiloueHHe ydamuxcs B
y4eOHO-HMCCIIEJOBATENbCKYIO M TPOEKTHYIO JAEATEIbHOCTh MOBBIIAET MOTUBALUIO U 3((HEKTUBHOCTH
caMoi yuyeOHOMU JIeATeTLHOCTH.

HccnenoBaresbckoe HampablleHHe JICATEIbHOCTH IPEANOiaraeT IOCTAaHOBKY  IIEJH,
JOCTHKEHHE M ONKCAHME 3apaHee CIUIAHMPOBAHHOIO pe3ynbrara. PemieHne 3aaauu oCyliecTBIsSETCA
Ha OCHOBE HaOIIOEHUH, SKCIEPUMEHTOB, aHAJIN3a TIOJTY4YEHHBIX PE3YyIIbTaTOB.

NudopmannonHoe HanpapjieHHe TIPEIyCMaTPUBAET IOUCK HEOOXOAMMOW HEIOCTAIOIICH
nH(OpMAIUU B SHIMKJIONEANUSIX, CIPABOYHUKAX, KHATaX, Ha 3JIEKTPOHHBIX HOCUTENSIX, B IHTEepHETE,
CMMU u npenocrapnenne MHPOPMALIUU IO KOHKPETHO 3aJJaHHON Teme (pedepar, Mpe3eHTaus).

TBopueckoe HampaBieHue. BopieueHue oO0ydaromMXCsli B IMPOEKTHO-MUCCIIENOBATENBCKYIO
NEATEIbHOCTh MPOUCXOAUT C LEJIbI0 Pa3BUTUS MX IO3HABATEIBHOM AKTHMBHOCTH U TBOPYECKOTO
MBILIUIEHUS. DTO JEATENbHOCTh, KOTOpas MO3BOJSET NPOSBUTH cebs, MOmpoOOBaTh CBOM CHIIBI,
MIPUJIOKUTH CBOM 3HAHUS, MPUHECTH MOJb3Y, OKa3aTh MYOJMYHO JOCTUTHYTHIA pe3ynbTar. YdacTue
B IIPOCKTHOM HCCIIENOBATEIIbCKON JIESATEIBHOCTH IO3BOJISIET YYEHHKY PACKPBITH CBOM TBOPYECKHU
MOTEHI[MA] U UHTEJUIEKTyaJIbHbIE BO3MOXKHOCTH.

Ilnanupyemoie pesynomamol yueoHo-uccie008amenbCKoil U NPOEKMHOI 0esAmeabHOCHU .

Buinycknux mayuumcs T1aHApOBaTh U BBIMONHATE Y4eOHOE HCCIeIOBaHUE U y4EOHBIN MPOEKT,
UCTIOJB3Ysl 000PYIOBaHUE, MOJICIH, METO/IBI U IPUEMBI, aJIeKBaTHBIE HCCIIEyeMOi podiieme.

Buinycknux nonyuum 6o3mooicnocms Hayyumscsi CaMOCTOSATENBHO 3a1yMbIBaTh, INIAHUPOBATh U
BBITIOJIHATE Y4eOHOE MCCIIeI0OBaHNe, YIEOHBIN M COIIMAIbHBIIN MPOEKT.

TEMATHYECKOE IINTAHUPOBAHHUE

Kon-Bo

No | Ha3zBanue Tembl Kou-Bo KOHTPOJIbHBIX, OcHoBHbIE BUIBI Y4EOHOH 1eATeIHHOCTH
H\l'[ YJacCoB Ha TMPAaKTUYCCKHX, (YMCHI/IH)
U3ydYeHue | 1abopaToOpHBIX

PadoT, SKCKypCHid

1. | Beenenue 3 Onpenensate moHATUS, (OPMHPYEMbIE B  XOIE
HU3y4YCHUA TEMBI. PaCKpBIBaTL 3HAYCHUC
OMOJIOTMYECKUX 3HAHUH B COBPEMEHHOM HKHM3HHU.
[TpuBomute mpuMepbl Tpodeccuil, CBA3AHHBIX C
Ouosiorueri. XapakTepu30BaTh OCHOBHBIE METOIbI
HAy4YHOTO HccienoBaHus. JlaBaTh XapaKTepHCTHKY
OCHOBHBIX CBOMCTB >KMBOTO. [IpHBOANTH TpUMEpHI
OMOJIOTMYECKMX ~ CHUCTEM  pa3sHOro  YPOBHS
OpraHm3alyu.

2. | MonexkynspHbIi 10 JlaGoparopnas | Onpenenate MOHATHS, (GOpPMUPYEMBIE B XOJE
YPOBEHB pabora Nel M3y4eHUs TEMBl. XapaKTepH30BaThb MOJIEKYISPHBIN
KoHTponbpHast | ypoBeHb opraHHU3aliy *KUBOro. OMHUChIBaTH COCTaB
pabota Nel 1 OCOOCHHOCTH CTPOEHHS OPTaHMYECKHX BEIIECTB:
VIJIEBOAOB, JIMIMAOB, OCIKOB M HYKJIEHHOBBIX
KHCJIOT. YCTaHaBIMBATh TNPHYNHHO-CIEICTBEHHBIC
CBSI3H MEXIy XUMHYECKUM CTPOCHHEM,
CBOWCTBaMU U (PYHKUMSMH YIJIEBOIAOB, JIMIIHIOB,
0€JIKOB M HYKJIEMHOBBIX KHCJIOT Ha OCHOBE aHaJN3a
PUCYHKOB W TEKCTOB B yueOHuke. [IpuBoauth
MpUMEPBl OPTraHUYECKUX, BXOMAIIMX B COCTaB
OpraHM3MoOB, MecTa MX  JIOKQIM3allUh W
OMoJOTHYECKyI0 poiib. Pemars Onoormaeckue
3amadd  (HA ~ MaTeMaTWYecKWil  pacder, Ha
NPUMEHEHHUE TPUHINIA KOMIIEMEHTAPHOCTH).




Knerounnri
YpOBEHb
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JlaGoparopuast
paboTa Ne2
KonTponbHas
pabota Ne2

Omnpenensate MOHATUS, (OPMHPYEMbIE B XOME
M3ydeHUs] TEeMbl. XapakTepU30BaTh KJIETKY Kak
CTPYKTYpHYI0O ¥  (QYHKIMOHAIBHYIO  CIUHUILY
JKU3HH, €€ XUMHUYECKHI COCTaB, METOJbI M3yUCHHSI.
OOBSACHAT, OCHOBHBIE TIOJOXKEHUS KIETOUYHOM
Teopuu. JlaBaTh XapaKTePUCTHKYy W CpPaBHHUBATh
nporecchl ¢aronuro3a U NHHOIMTO3a. OMUCHIBATH
0COOGHHOCTH CTpPOCHHUsSI YacTed W OpraHoMA0B
KJIETKH. YCTaHaBIIMBATh IMPUYNHHO-CIIECICTBCHHEIC
CBSI3U MEXTY CTpOCHHUEM KIICTKH u
OCYILIECTBIIEHHEM €0 TpPOLEeccoB  (haronmrosa,
cTpoeHueM W (YHKIUSIMHU KICTOYHOH MeMOpaHBI.
[lornMaTs cTpoeHHe siapa KIETKH M €r0 CBSI3U C
SHJOIIA3MAaTUYECKOU CETBIO. Pemats
OmosyormuecKkre 3aJadd Ha OmpeAelieHHe dHcia
XpPOMOCOM B TaIIOWIHOM W JWTUIOWAHOM HaOope.
OnuceiBaTh CTPOCHUE OPraHOWIOB KIETKH U HX
GyHKIHH. ‘YcranaBnuBarhb IIPUYUHHO-
CIE/ICTBEHHBIE CBS3M MEXAYy CTPOCHHEM H
GyHKIMSIMA OMOJIOTHYECKMX CHCTEM Ha TpUMEpe
KIICTKH, €€ OpPraHoMAOB W BBIINOIHACMBIX HWMU
¢yskumid. PaboraTh ¢ wumOCcTpanusaMu ydeOHUKa
(cmpIicioBoe  uTeHHE). OOBACHATH OCOOESHHOCTH
CTpPOCHHSI  KIETOK MPOKapUOT U  IYKapHUOT.
CpaBHHMBaTh OCOOCHHOCTH  CTPOCHHS  KIIETOK
pacTeHHHd W JKHBOTHBIX C [EJIbI0 BBISBICHUSI
cxonctBa U paszmmuma. OOcyxaaTb B Kiacce
npoOeMHbIEe BOIMPOCHI, CBSI3aHHBIE C TMPOIECCAMHU
oOMeHa BeIIeCTB B OHOJOTHMYECKHX CHCTEMax.
HazpiBaTh OCHOBHBIE 3Tambl  YHEPTETHIECCKOTO
oOMeHa B KIETKax OpraHu3MoB. PackpbiBaTh
3HaueHue ¢orocuHTe3a. OIpenensiTh MMPOIECCH
TEMHOBOH M CBETOBOH (a3 (poTOCHHTE3a MO CXEME,
MpuBeAeHHON B ydeOHHMKe. Paznmuuarh mporeccs
¢doTocuHTE3a U XeMOCHHTe3a. PemaroT pacueTHble
MaTeMaTHYecKre  3aJa4d, OCHOBAaHHBIE  Ha
(baxTHIECKOM OHMOJIOTHYECKOM Marepuae.
[MpuBoaMT,  mpHUMEPHl  CHOCOOOB  MOJTYYCHUS
nuTatenbHBIX  BemecTB.  COCTaBIATH  CXeMy
«Kmaccudukanuss ~ opraHm3MOB [0 CHOCOOY
MUTaHUsA» C MPUBEACHUCM KOHKPETHBIX IMPHUMEPOB
(cmpiciioBOe  uTeHMe). ONHUCHIBaTh  IPOIECCHI,
CBsS3aHHbIE C OHOCHHTE30M O€lKka B KIETKE.
[Monumare oOcHOBHBIE (a3bl MHTO3a H  €ro
Ouonoruueckoe 3HadeHue. [loHMMaTh OCHOBHBIE
¢dazel  muTO3a.  YCTaHABIWBATH  MPUYHUHHO-
CJICZICTBEHHBIE CBSI3M MEX/Y MPONOKUTENBHOCTHIO
JCIICHUA KIJICTKHU u MIPOAOJIKUTECIIBHOCTBIO
OCTaJILHOTO MEPUO/Ia )KU3HEHHOTO [TUKJIA KIETKH.

Opranu3MeHHbIN
YPOBEHBb
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IIpakTrueckue
paboter Nel 2,3
Jlabopatopras
pabota Ne3
KoHTponbHas
pabora Ne3

Onpenenste TNOHATHA, (OpMHUpPYeMble B XOAe
M3yYeHUs TEMBI. XapakTepnu3oBarh
OpraHM3MEHHBI YPOBEHb OpTaHU3allMU KUBOTO,
nporecchl 0ecIojoro M IMOJIOBOTO Pa3MHOKEHUS,

CPaBHHUBAIOT uX. OnwuceIBaTh CHOCOOBI
BEreTaTUBHOTO Pa3MHOXKEHHUS pacTeHHH.
[TpuBoauTH MPUMEPEI OpraHu3MOB,

Pa3MHOXKAIOIINUXCS TTOJIOBBIM U OECHONBIM IyTEM.
XapakTepu3oBaTh CTaJuHd Pa3BUTHUS  TOJOBBIX
KJIIETOK W CTaaui Meio3a mo cxemam. CpaBHHBAThH




MUTO3 U Mei03. OOBICHITh OHOJIOTHYECKYIO
CYITHOCTD Meio3a u OTLIOZIOTBOPEHUSI.
XapaKkTepu3yloT CYIHOCTb THOPHIOIOTUYECKOTO
Merona.  OmnuchIBaTh  OMBITHI,  MPOBOJUMBIC
I"MenneneM Mo MOHOTHOPHIHOMY CKPEIINBAHHIO.

CoCTaBIATh CXCMBbI Pa3IMYHBIX BHJI0B
CKpCUIBaHUA. OOBSICHATE OUTOJIOTHYCCKHE
OCHOBBEI 3aKOHOM€pHOCTeI7I HacJICJOBaHUA

IPU3HAKOB MNPH  MOHO- WU IUTHOpUAHOM
CKpeIlMBaHUHU. BBIMONHATH MpaKTUYECKUE 3a]1auu.
[Tonumats CYLIHOCTh aHAJIU3UPYIOLIETO
CKpELIMBaHUS, 3aKOHa HE3aBUCHMOTO
HacJel0BaHus IPU3HAKOB. [laBaTh XapaKTepUCTUKY
U OOBSACHATH 3aKOHOMEPHOCTH HACJICHOBAHMUS
IIPU3HAKOB, CLIEIUIEHHBIX C I10JIOM. YCTaHABJINUBAaTh
IPUYMHHO-CICCTBEHHbBIE CBS3M Ha IIpUMeEpe
3aBUCUMOCTH pa3BUTHA I0Ja OcobM OT ee
XxpoMocomHoro Habopa. IlpuBoguTh TpUMeEpHI
MOTUGUKAITNOHHOW M3MEHYHBOCTH U TPOSIBICHUI
HOPMBI ~ peaklMU. BBINOJIHIATE JIAOOPATOPHYIO
paboTy 1O  BBISIBICHUIO  HM3MEHYMBOCTH
opranu3MmoB. IIpuBOAUTE HpUMEPBl MyTalUd Yy
opranu3zmoB. CpaBHMBaThb  MomuU(UKALIMU U
MyTaluyd. [OTOBUTH W BBICTYNATh C COOOIICHUSIMHU
Ha TemMy «Cenekuuss Ha cioyxOe deloBeKay,
obcykaaTe COOOIIeHHsT C OAHOKIACCHUKAMH U
YUUTCIIAMU.

ITonynauuonHo-
BHUOBOU
YPOBEHb

Jlaboparopnast
pabota Ned
KonTtponbnas
pabora Ne4

Onpenensite TOHATHA, (OPMHPYEMBIE B  XOJE
M3ydeHUs TeMbl. XapaKTepu3oBaTb  KPUTEPUU
Buja. BremonHsror mabopaTopHylo paboTy 1O
W3YYCHUIO MOP(QOIOTHYECKOTO KpHUTEpUS BHIA.
OnuceiBaTh  CBOMCTBa momyisnuid. Paznmuuats
OCHOBHEIE AKOJIOTHYECKUE (hakTopHI.
YcTanaBnuBaTh MPUYMHHO-CIIEICTBEHHBIE CBA3M Ha
MpUMepe BIMSHUSA DKOJOTMYECKHX YCIOBHHM Ha
OpTaHMU3MBEI. CpaBHUBATh SBOJIIOIMOHHEIE
npeacrasinenus  JK.b.Jlamapka ¥ OCHOBHbIE
nojioxkennss  yuenuss Y. Jlapuna. OOBSCHATH
3aKOHOMEPHOCTH JBOJIOIMOHHBIX TIPOIECCOB C
MO3ULIUN YUEHHUS Y.{apBuHa. T'otoBuTh
coobOmieHuss wiau npeseHtanmu o Y.JlapBuHe.
OO6cyxIath IPOOIEMbI ABMKYIIUX CHJI 3BOJIIOIIMU
C O3 cCOBpeMeHHoM Oouonornu. Pacmo3HaBars
¢dopMbl  OOpPHOBI  3a  CyIIECTBOBaHHE U
ecrecTBeHHOTo oTOopa. [IpuBoAMTH mpHUMEpHl HX
NpOsBJICHUS B  mpupoie. XapaKTepu3oBaTh
MEXaHHU3MBI reorpaguyeckoro BUA00OPa30BaHUs C
WCIOJIb30BaHNEM pHCYHKa ydeOHmKa. [loHmMMarh
[JIaBHbIE HampaBieHus 3Boiouud. CpaBHUBATh
MHKPO- ¥ Makpo3BoIonuo. O0Cyxaare npooaemMbl
MaKpO3BOJIOLINN C OHOKIACCHUKAMHU U YUUTEIIEM.
Pa6orarp c JOTIOTHUTEITEHBIMHU
WHPOPMAIIMOHHBIMA ~ WUCTOYHUKAMU C  IEIIBIO
MOJATOTOBKM  COOOINEHUS WIM  MYJIbTUMENHa
npe3eHTanmd O (akrax,  JOKa3bIBAIOIIMX
9BOJIIOLHIO.

DKOCUCTEMHBIH
YpOBEHb

OKCKypCHS.
Kontponbnas
pabora Ne5

Omnpenenste mOHATUS, (OPMHPYEMbIE B  XOIE
n3ydyeHus: Tembl. OmnmuchiBaTh W CPaBHUBAThH
9KOCHCTEMBI  pa3nuyHoro ypoBHi. [lpuBoauth




MPUMEPHI 9KOCHUCTEM pasHoro YPOBHSL.
AHaTM3UpOBAThH CTPYKTYpY OMOTHYECKIX
coobmects 1o cxeme. Pemare 3KoIorHYecKue
3aa49u Ha MPUMEHEHUE JKOJIOTHUECKHUX
3aKOHOMEPHOCTEH. ITpuBOaUTH MIPUMEPBI
MTOJIOKUTEITBEHBIX u OTPHIIATENBHBIX
B3aMMOOTHOIIICHU OPraHU3MOB B TOMYJISALUAX.
[loruMaTh posb aBTOTPOPHBIX U TETEPOTPOPHBIX
Oprann3MoB B 3kocucteMe. OOBSICHATH IMPOIECCHI
CaMOPAa3BUTHUS 9KOCHUCTEMBL. CpaBHUBaTh
MEPBUYHYIO u BTOPUYHYIO CYKLIECCHH.
Pa3pabarsiBaTh mi1aH ypoKa-3KCKypCHH.

Buocdepnsrii
YPOBEHb

12

KonTponbHas
pabota Ne6

Onpenenary TOHATHS, (opMupyemMble B XOze
U3ydeHHUss TEeMBl. XapaKTepHU30BaTh Owochepy
Kak mio0anbHyl0 3kocuctemy. [IpuBoguth
MIPUMEpPBI BO3IECUCTBUS KUBBIX OPIaHU3MOB Ha
paznuuHble  cpeabl  ku3HU.  Omnpenensarb
OCHOBHbIE OMOT€OXMMHYECKHE IHUKIbl Ha
3emiie, UCHOJIB3YS WILTIOCTpAllUA y4eOHUKA.
OnuceiBaTh ~ IpoOLECCHl  paHHEro  JTana
sBomonuu Orocdeprl. OOBSICHATH BO3MOXKHBIC
MPUYUHBI 3KOJIOTUYECKHUX KpHU3HCOB.
YcranaBnuBarh MPUYUHHO-CJIEICTBEHHBIX
CBA3M MEXIY JEITEIIbHOCThIO YEJOBEKa U
AKOJIOTUYECKUMU KpU3HCaMH. Nzyuarp
TUIOTE3bl BO3HUKHOBEHMS >KM3HU Ha 3eMlle.
OOcyxaarh BOIPOC BO3HUKHOBCHHS JKU3HH C
OJIHOKJIACCHUKaMHM M yuuteneM. [lepeuncnsate
STanbl BO3HUKHOBEHUS W Pa3BUTHUS KU3HHU Ha
3emsie. OnuchIBaTh MOJOXKEHUS OCHOBHBIX
TUNOTE€3 BO3HUKHOBEHUS KU3HU. [lpuBomsT
MpUMEPBl OPTaHU3MOB, HACEISABIIMX 3EMIIIO B
3pbl  JOpEBHEWINEN H JpEeBHEH JKU3HHU, B
KailHO30€ U Me3030€.  YCTAaHABIMBAIOT
MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXITY
YCIOBUSIMU cpenbl oOuTaHUs u
HBOJIIOIMOHHBIMH TIPOLIECCAMHU Y PA3TUYHBIX
rpynn  opranu3MoB. (CMBICIIOBOE UTE€HHE C
MOCJIEAYIOIIUM 3aroJTHEHUEM TaOJIUIIBL.
OnucheIBaTh 3KOJOTUYECKYIO CUTYAIUIO B CBOEH
MECTHOCTH. YcranaBiauBaTh MPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXIY JESITEIbHOCTHIO
YelloBeKa M DKOJOTUYECKHUMHU  KPU3UCAMHU.
OO6cyxnarhb OCHOBHBIE MIPUHIUIIBI
palMOHATBHOTO HCTOJIB30BAHUS MPUPOTHBIX
pecypcoB. BricTymath ¢ COOOLIEHUSMHU TIO
teme. [lpeacraBnsaTe pe3ynpTarbl ydeOHO-
MCCJIEI0BATENbCKOM MPOEKTHOMN JESITEIbHOCTH.




YyeoHo-TeMaTHYEeCKUH IIJIaH

KonnuectBo
Ne Tema qacoB pabouell | KOHTPOJBH | Ja0OpaTOpH | MPAKTHYECKHUX | IKCKYpCUU
IPOrpaMMbI BIX paboT BIX paboT pabor
1 | Beegenue 3
2 | MonexynsipHbIT 10 1 1
YpOBEHB
3 | Knerounsrit 16 1 1
YPOBEHBb
4 | Opranu3MeHHBIH 13 1 1 3
YPOBEHB
5 | lonynsiuuoHHO- 8 1 1
BUIIOBOH
YPOBEHB
6 | DKOCHUCTEMHBII 6 1 1
YPOBEHBb
7 | buocdepusrit 12 1
YPOBEHB
HToro 3a rox 68 6 4 3 1

Tembl yueOHO-HCC/IEI0BATENbCKOH M POCKTHOM 1eATeJIbHOCTH

AHTOHHM BaH JIeBEHTYK U €ro BKJIaJ B OMOJIOTHIO.
buonornyeckn akTUBHBIC BellecTBa. BUTaMHHEL.
buonoruueckoe opyxue u GHOTEPPOPU3M.

buonorus B )Xu3HU KaXKIOTO

buonorus B npodeccusix

buonuka. TexHu4ueckuil B3IJI1 Ha JKUBYIO IPUPOLY.
buopons BUTAaMHUHOB

buo¢usuka uenoseka

bim3Hensl — 4yno0 KU3HU

bausnens!. IToxoxu nnm Her?

Bbopn0Oa 3a cymiecTBoBaHME U TPUCTIOCOOTICHHSI OPraHU3MOB.
Bona — camoe ynuBuTEeIbHOE BEIIECTBO HA 3eMiie.

Boga — UCTOYHUK XU3HU

Bopna, napyromast ;ku3Hb

Bo3nukHOBeHME )XKU3HU HA 3eMIIe

Bo3HuKHOBEHHE 1 9BOJIONNS KU3HU B APXEHUCKYIO 2py.
JlayHbIll y4acTOK Kak 9KOCUCTEMA.

Kuzsb B [1aneo3oickyto apy

3eneHoe MOKPBIBAJIO 3eMIIN

ﬁouoae@num — DHAEMHYECKOE 3a00JIEBaHHE.

Ucropus renetuku

HammonanwsHbil napk JIocuHbI OCTPOB

OHU psAOM C HAMHU - PEIKUE U UCUE3AI0IINE KUBOTHBIE.
[TepcniekTHBBI CENEKIMH KaK perIeHre TI00aTbHBIX SKOJOTUUECKHUX MPOoOIeMm.
[I;manera B IaCTUKOBOM YIIAKOBKE

[Ipupoanbie KaTacTpoPBhl.

[Iporuno3 norojasl 1o MpuMeTam.

[TpoaykThl MYENOBOACTBA B KOCMETOJIOTHH.




®opMBbI KOHTPOJISl U CHCTEMA OLleHUBAHHUSA

@OpMBI KOHTPOJIA

Kparkas xapakrepucTika

IIpenBaputesbHbINA

JluarHocTHka MCXOIHOIO WM Ha4yallbHOTO YpOBHA 3HaHuU. OmnpezneneHue
0a30BBIX 3HAHUI Nepe]] U3YUYEHUEM TEMBI

Texymmit

BeisiBieHre o0bemMa, TiyOuHBI U Ka4eCTBa BOCIIPUATHS Y4eOHOTO MaTepHara.
OnpeneneHre UMEIONIUXCS MPOOEIIOB B 3HAHUAX M HAXOXKICHHUE MyTeU WX
ycTpaHeHUs. BBIsBIIGHWE  CTENEHW  OTBETCTBEHHOCTH  y4alluXcs |
OTHOLIEHHWsI MX K paboTe, yCTAaHOBJICHHE IPHYMH, MEMIAIOMIUX padoTe.
BbisiBieHHEe ypOBHSI OBJAJCHHS HaBBIKAMH CaMOCTOSITEIILHOW padoTHI,
orpeneneHue myTei ux pazButusi. CTUMYIMpOBAaHUE MHTEpEca YJalluxcs K
npeMeTy W HMX aKTHBHOCTh B TIO3HaHWM. Tekyiiee HaOmOIeHHE 32
JeSITEIbHOCTBIO YUaIIUXCSI

TemaTnueckuit

[IpoBepka TPOYHOCTH YCBOCHHS TMOJYYCHHBIX 3HaHMM uyepe3 Ooiee
MPOJIOJDKUTENBHBIN TIeprol BpeMeHH. OXBaT 3HAYUTEIBHBIX IO 00BEMY
pa3nenoB Kypca B ¢dopme 3aueTta, cobeceqoBaHMs, KOH(MEpPEHIHH U Ap.
BrisiBiienre ycBOeHUsI 3HAaHUW TEMBI 1IEJTMKOM, CBSI3U C APYTHMH pa3jeiiaMu
u npeameTamu. O000IIeHNE U CHCTeMAaTU3allls 3HAHUN TEMbI

Hroroserit

BrlisiBnieHUE CTENeHM YCBOCHHS 3HAHWI HECKOJBKMX TeM B (opme 3adera,
9K3aMeHa, KOHTPOJIbHON pabOThI

OI_IeHKa YCBOCHU

3HaHUM U YMCHI/Iﬁ OCYHICCTBIILCTCA B IMPOLECCC ITOBTOPCHUA U O606H.I€HI/I$I,

BBINIOJTHEHUSI TEKYLIMX CAaMOCTOSTENBHBIX pabOT Ha JTale akTyalu3alud 3HaHUW W Ha 3Tamne
IIOBTOPEHMSI, 3aKpPEIUICHUsI U 0000IEHHS U3yYeHHOIO MPAKTUYECKHU Ha KaXJIOM ypOKe, IPOBE/IeHHE
TEKYIIHUX U UTOTOBBIX KOHTPOJIbHBIX PaloT.
[TonoxxurenbHble OLEHKM M OTMETKM 3a 3a/laHsl TEKYLIMX M HUTOrOBBIX KOHTPOJBHBIX padoT
SBJIIIOTCS CBOEOOpA3HBIM 3a4€TOM IO M3yyaeMbIM TeMaM. [Ipu 3TOM cpok mosydeHus 3auéra He
JOJKEH OBITh KECTKO OrpaHUYeH (Harmpumep, oOydaroluecs J0JDKHbBI ClIaTh BCE TEKYILIHE TEMBbI 110
KOHI[A YETBEPTH). ITO YUUT O0YJAIONTUXCS TUNIAHUPOBAHUIO CBOUX JICUCTBUM.
HakonneHnue OLEHOK IOKa3bIBa€T pE3YJbTaTbl NPOABHKEHHS B YCBOSCHUM HOBBIX 3HAHMH U
YMEHHMH Ka)KIbIM 00y4arOLIMMCs, pa3BUTHE €r0 YMEHHUH J1eHCTBOBATb.
B xome wu3ydyeHus kypca Ouonornun 9 kiacca TeMaTHYeCKMH KOHTPOJIb MpeaycCMaTpUBaeT
MIPOBEJICHNE KOHTPOJBHBIX pabOT MO U3y4aeMbIM TEMaM.
KontponbHas padora Nel no teme «MoneKyIsIpHbIA yPOBEHB»
KonTponbnas padota Ne2 no teme «KneTouHblil ypOBEHB.
KontponbHas padora Ne3 o teme «OpraHu3MeHHBIH yPOBEHBY.
KonTponbnas padota Ne4 no teme «IlomymsiiiiOHHO-BUI0BOI YPOBEHB.
KontponbHas padora N5 1o reme « 9KOCUCTEMHBIN YPOBEHbY.
Kontponbnas padota Ne6 o reme «brochepHsiii ypoBeHb»

KouTpoubHasn

padora mno BompocaM (IaTh Ppa3BepHYTHIH OTBEeT HAa BOIPOC).

«5» — BBIIIOJIHUJ BCE 3a/1aHN€ TIPABUIIBHO;
«4 - BBITIOJTHHII BCE 3aJJaHHE C HE3HAYUTEIHLHBIMH OIIIHOKAMH;
«3» —4acTo omuodaCs, BBIMOIHUI IPABUIBHO TOJIBKO MOJOBUHY 3aJ[aHUS;
«2» — MOYTH HUYETO HE CMOT BBINOJIHUTH MPABUIBHO WM BOOOIIE HE BHIIIOIHUII 3a/laHUE;
BbInoJsiHeHHEe TeCTOBBIX 3a/IaHUH (TEKYIINIA KOHTPOJIB).
3aaHus ¢ BEIOOPOM OTBETA (3aKPBITHINA TECT), 3a/1aHUS «IOMOJHUTE MPEI0KEHUE» OTKPBITHIN
TECT) OLICHUBACTCA B OJMH U JIBa 6ajuia cOOTBeTCTBEHHO. Kak mpaBuiio, Ha 0JJHO 3aJlaHKE ¢ BEIOOPOM
OTBETa MPUXOJUTCS OKOJIO MUHYTHI, & Ha COCTaBJIEHHE CBOOOJHOTO OTBETAa — OKOJIO TPEX MHHYT.
OntuManbHO Ha OJHOW KOHTPOJIBHOM pabore math 25 3amanuit: (20 ¢ BeIOOpOM OTBeTa M 5 cO

CBOOOJTHBIM OTBETOM).
Kpurepun oneHok:




«5»: 16 +4 (80— 100 % ot obmiero uncna 6awioB);
«»: 14 +3 (70 - 75 %);
«3»: 12 + 0 mmm 10+2 (50 - 65 %);
«2»: meree 10 (menee 50%).
Tect MoxeT npeacTaBisaTh coboii 10 BOIpocoB co CBOOOIHBIM OTBETOM.
Kpurepuu onieHuBanus recra:
«5» — BCE OTBETHI MPABUIIbHBIC;
«4» - IPaBUIBHBIX OTBETOB 8-9;
«3» — MpaBUIILHBIX OTBETOB 6-7;
«2» — IpaBUJIILHBIX OTBETOB 5 M MEHEE.

Ot4er mocie 3KCKypcuM, pedepar_Io 3alaHHON TeMe MpelycMaTpUBAET _CaMOCTOSATEIIBHYIO
paboTy ¢ AONOJHHUTENBHOM JuTeparypoil. Kpome ymMeHus: BbIOpaTh IIaBHOE U KOHKPETHOE IO TEMeE,
HE00XO0/MMO OLIEHUTh CIEIYIOLIee:

e IIOJIHOTY PACKpBITHS TEMBI;

e BCE JIM 3aJlaHMsI BBIIIOJIHEHBI;

e HAJIMYUE PUCYHKOB U CXeM (IIp1 HEOOXOJIUMOCTH);
e AKKypaTHOCTb UCIOJIHEHHUS.

CamocrosiTe/ibHAsA HHAMBHAYAJdbHasi padora — mNpoeKkT (IOKJIAA) IO 3aJaHHON Teme
dopma KOHTPOJIS TI0 aHAIOTHH C TIPEIBIIYIIEH paboTOH.

CamocrosiTesibHasE padoTa NPOBOAUTCA Ha YpPOKaxX 3aKpeIUIEHUs M H3Y4YEHHUsS HOBOIO
Mmarepuaia
[lenu camocTosATENBHOM pabOTHI:
1. Ha ypokax 3akpernseHus - IpoBepKa JeTbMU CBOUX 3HAHUN M YMEHUH 110 TaHHOH TeMe
2. Ha ypokax HOBOTO MaTepuaia - 00Oy4eHHE U COBEPUICHCTBOBAHHE CIIOCOOOB paboThl (Tpadukw,
cxeMmbl, Ta0auibl, padota ¢ yyeOHHKOM). CamocTosATenbHas paboTa HE OLIEHUBAETCs, TaK Kak He
IpeciiefyeT JaHHYIO Leb.

Y CTHBIH 0TBET NpeuiaraeTcs KaxkJ10My YYEHUKY € ONPEIEICHHON NEPUOAUYHOCTHIO.
OneHuBaeTcst o0 KPUTEPUSAM YCTHOTO OTBETA.
«5» — HOJHOCTBIO PACKPBITO COJAEPKAHME MaTepHalia, 4YeTKO W MPABWIBHO JaHbl ONpPENEICHUs U
PACKpBITO COACPKaHUE MOHATUM, BEPHO MCIOJb30BaHbl HAYYHBIE TEPMUHBI, UCIIOJIB30BAaHbI BBIBOIbI
13 HaOJIIO/IEHUH U ONIBITOB, OTBET CAMOCTOSITENIbHBIN, NCIOJIb30BaHbl paHee PUOOPETEHHbIE 3HAHMUS,
«4» — OCHOBHOE cOjepKaHHE MaTepualla pPacKpbiTO, B OCHOBHOM IPaBUJIBHO JIaHbl ONPEAEICHUS
MOHATUN W HWCIOJb30BAHBI HAay4HbIC TEPMHUHBI, OTBET CAMOCTOSTENIbHBIN, ONpPENEICHUs MOHATHU
HETOJHbIE, JTOMYIIEeHbl He3HAUUTENIbHbIE HAapYIIEHUS MOCIeI0BATEIbHOCTH U3JI0KEHHS, HEOOIbIIe
HETOYHOCTH MPU UCIIOJIb30BAHNN HAYYHBIX TEPMUHOB WJIM B BBIBOJAX U 000OLICHUSX;
«3» — YCBOEHO OCHOBHOE COJIepXKaHHe yueOHOro MaTepualla, HO U3J0XKEeHO (parMeHTapHo, HE BCET/1a
IIOCJIEIOBATEIBbHO, ONPENEICHUs MOHATHM HENOCTATOYHO YETKHE, HE HCIIOJIIb30BAaHBl B KAdeCTBE
JI0Ka3aTeNbCTBA BBIBOJBI M 0000IIEHNS M3 HAOMIOACHUHN, JOMYLIEHb! OMMOKU MPHU UX H3JI0KEHUH,
JIOTYIIIEHbI OIIMOKHU ¥ HETOYHOCTHU B UCMOJIb30BaHUHM HAYYHOI TEPMUHOJIOTHUH;
«2» — OCHOBHOE COJiep’KaHHe y4eOHOro MaTepuana He PacKphITO, HE JaHbl OTBETHl Ha BONPOCHI
HABOJSIIEr0 M KOHKPETH3UPYIOUIETO XapakTepa, JOMYIIeHbl IpyOble OLIMOKM B ONpeAesieHuU
IIOHATUH, TIPU UCIIOJIb30BAHUY TEPMUHOJIOTUU.

IIpakTnyeckasi padoTra NPOBOAMTHCA B PAMKAX YPOKa, 3AJI0KEHHOIO B TEMaTHYeCKOe
IUTaHUpOBaHUe nporpaMmsbl. Llenb mpakTuueckoit paboThI: yIOCTOBEPUTHCS B CBOMX TEOPETHUECKHUX
3HAaHUSAX Yepe3 IMpaKTHUYecKHhe yMeHuss M HaBblkM. OIIEHMBaeTcs MO CJHENaHHBIM BBIBOJAM H
MIPOJIeJIaHHO paboTe.

Kputepun onieHuBaHMs MPAKTUYECKON pabOTHI
«5» — chopmynupoBaHa Ieab padOTHI, MPABHIBHO IMIPOBEICHA Pab0Ta, BBIACIECHBI CYIIECTBEHHBIC
MPU3HAKH, JIOTUYHO, HAYYHO, TPAMOTHO O()OPMIIEHBI PE3y/IbTaThl HAOIIOAEHUH U BBIBODI,



«4» — nenb chopMynupoBaHa ¢ MOJACKA3KU yUHUTEIS, IPABUIIBHO MTPOBEIeHa padoTa, MPH BBIACICHUH
CYIIECTBEHHBIX TNPHU3HAKOB HAa3BaHbl BTOPOCTETCHHBIC, JOMYIIECHBI HEOPEKHOCTh B OQOPMIICHUH
PE3yNbTaToOB HAOIIOICHUI U BBIBOJIOB,

«3» — 1enb CPOPMYIUPOBAHO C MOMOINBIO YUUTENs, AOMYIIEHB HETOYHOCTH M 1-2 OmMOKH mpH
NPOBEJCHUU paOOThl, MpPHU BBIJCICHUU CYIICCTBEHHBIX MPU3HAKOB OOBEKTA BBIACICHBI JIHIIb
HEKOTOpbIE, JOMYIICHBI OINOKH B 0()OPMIICHIH PE3yIbTaTOB HAOIIOJCHUN 1 BHIBOJIOB,;

«2» — uenb chOpMyIUpOBaHA YUUTEIEM, NONMYHIEHBl 3-4 OIMOKHM NPH HPOBEIACHUH pPabOTHI, HE
BBIJICJICHBI CYIIECTBEHHBIE MPU3HAKU 00BEKTa, OTCYTCTBHE Pe3yiibTaTa HaOII0JeHUN U BHIBOJIOB.



