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HOACHUTEJIBHASA 3AIIMCKA

[TporpaMmMa 1o OMOJIOTMM Ha YpOBHE OCHOBHOIO OOIEro 0Opa30BaHUsl COCTABJIEHA HAa OCHOBE TPEOOBAHMM K pe3yibTaTaMm
OCBOEHHUSI OCHOBHOI 00pa3oBaTeNbHOM MpPOrpaMMbl OCHOBHOTO 0011ero odpaszoBanus, npeacrasieHHbIx B PI'OC 00O, a takxke
denepanbHON paboueli IporpaMMbl BOCITUTAHMSL.

[IporpamMma no Ouosiornu HampasiieHa Ha (OPMUPOBAHKE €CTECTBEHHO-HAYYHON IPaMOTHOCTU O0YYaIOUINXCs U OpraHU3aIUIo
U3y4eHus OWOJIOTMH Ha NEATEIbHOCTHOM OCHOBE. B mporpamme mo OMOJIOTMM YYUTHIBAIOTCS BO3MOXKHOCTH y4e€OHOTO MpeaMeTa B
peanuzanuu TpedoBanuii GI'OC OOO K MIaHUPYEMBIM JHMYHOCTHBIM U METANpEAMETHBIM pe3ylibTaTaM OOYy4YEeHHs, a TaKxKe
peayin3anys MeXIPEeIMETHBIX CBSI3eH €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUsL.

B nporpamme no Onosoruu onpenesstoTcs OCHOBHBIE LIEIH U3yYeHHsI OMOJIOTMU Ha YPOBHE OCHOBHOT'O 0oOlIero o0pa3oBaHus,
IUIAHUPYEMBIE PE3YJIbTaThl OCBOCHMSI NPOrpaMMbl 10 OHOJIOTMM: JIMYHOCTHBIE, METaNpeaMETHbIe, npeameTHbie. [IpenmMerHble
IUTAaHUPYEMBIE PE3YJIbTaThl IaHbl I KAK0T0 To[a U3y4eHHsI OUOJIOTUU.

buonorust pa3BuBaeT NpeaCTaBICHUs O MO3HABAEMOCTH YKMBOM IPUPOJBI U METOAAX €€ MO3HAHMs, MO03BOJsET CHOPMUPOBATH
CUCTEMY Hay4YHbIX 3HAHUH O )KMBBIX CUCTEMAX, YMEHUS UX I0Jy4YaTh, IPUCBAUBAThH U IPUMEHSTH B )KMU3HEHHBIX CUTYALHSX.

buonornueckas moAroToBka 00€CneYMBacT MOHUMAHUE 00YyYarOIIMMKCS HAyYHbIX IPUHILIUIIOB YEJIOBEUYECKON IEATEIbHOCTU B
IPUPOJIE, 3aKJIaAbIBAET OCHOBBI KOJIOIMUECKOM KYJIBTYpBbI, 310pOBOT0 00pa3a KU3HH.

[ensimu u3ydyeHust OMoJIOTUH HAa YPOBHE OCHOBHOI'O OOIIET0 00pa30BaHuUs SBISIOTCA:

(opMUpOBaHKE CUCTEMBI 3HAHUM O MPHU3HAKAaX U Ipoleccax >KU3HEAEATEIbHOCTH OHMOJIOTMUECKHUX CHUCTEM PAa3HOI0 YpOBHS
OpraHu3alNY;

dbopMupOBaHHE CHUCTEMBbl 3HAHUH OO0 OCOOCHHOCTSIX CTPOEHHS, >KU3HEINEATEIbHOCTH OpraHu3Ma 4YelOBEKa, YCIOBHSIX
COXPAaHEHHUs €ro 30POBbS;

dbopMupoBaHHEe YMEHUW MNPUMEHSATH METOAbl OMOJOrMYECKON HayKd Al U3y4dyeHUs: OMOJIOTMYECKHUX CHUCTEM, B TOM YHCIIE
OpraHM3Ma 4eJIOBEKa;

dbopMUpOBaHHE YMEHMI HCIOJIB30BaTh MH(POPMALMIO O COBPEMEHHBIX TOCTHKEHHUSIX B 00JACTH OMOJIOTUU IJii OOBSICHEHUS
IPOLIECCOB U SIBJICHUH KUBOM MPUPOJIBI U )KU3HEACITEILHOCTH COOCTBEHHOTO OPraHU3Ma;

(GopMUpOBaHHE YMEHHMH OOBACHATH POJb OWUOJIOIMM B IMPAKTUYECKOW IESATEIBHOCTH JIIOJCH, 3Hau€HUE OMOJIOIMYECKOro
pa3zHoO0Opa3us Al COXpaHeHus: Ouochepsl, OCIEACTBUS JEATEIBHOCTH YEI0BEKa B IPUPOJE;

(OpMHUPOBAHKE HKOJIOTUYECKOMN KYJIBTYPBI B LIEISIX COXPAaHEHHUs COOCTBEHHOTO 3710POBbsl U OXpaHbl OKPYKArOIIEH Cpeibl.

JlocTrxeHue Lesei nporpaMmsl 0 OMOJIOTUU 00ECIIEUNBAETCS PELLIEHUEM CIEAYIOIUX 3a/1ay:



npuoOpeTeHrue OOYYarOIIMMHUCS 3HAHWUM O JKMBOW TMPHUPOJE, 3aKOHOMEPHOCTSX CTPOCHUS, IKU3HEIEATCTLHOCTH W
cpemnoobpasyromeld pojau OPraHUu3MOB, YEJIOBEKE KaK OMOCOIMATBbHOM CYIIECTBE, O POJIM OMOJIOTMYECKOW HAYKW B MPAKTUYCCKOM
JIEATEIILHOCTH JIFOACH

OBJIQJICHUE YMEHUSMU IPOBOJUTH HCCIICIOBAHUS C HCIOJB30BAaHUEM OHMOJOTHYECKOTO OOOpYIOBaHUS W HAOMIOICHUS 3a
COCTOSIHHEM COOCTBEHHOTO OpTaHU3Ma;

OCBOCHHE MPUEMOB pabOTHI ¢ OMoTOTHYeCKOr HH(POpMAIel, B TOM YHCII€ O COBPEMEHHBIX JOCTIKEHUSX B 00J1aCTH OMOJIOTHH,
€€ aHAIN3 U KPUTUUECKOE OLICHUBAHUE;

BOCIIUTaHUE OWOJOTUYECKH U IKOJOTUUYECKH IPaMOTHOM JTUYHOCTH, TOTOBOM K COXPAHEHHIO COOCTBEHHOTO 37I0POBbSl U OXPaHbI
OKPYXaIoUIEH Cpeibl.

OO611ee YrciIo YacoB, OTBEICHHBIX JJISI U3y4YeHUsT OMOJIOTHH, COCTaBIIAeT B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemselii B mporpaMme mo OHMOJIOTHU TIepedeHb JIA0OPATOPHBIX M MPAKTUYECKUX PaOOT SBIISIETCS PEKOMEHIATEIbHBIM,
YUHUTENb JIeJIaeT BBIOOP MPOBEJEHUS JIa0OPATOPHBIX PabOT M OMBITOB C YU4E€TOM HMHAMBUIYATbHBIX OCOOCHHOCTEH O0yYaroIImxcs,
CIMCKA SKCIIEPUMEHTAIBHBIX 3aJ]aHUH, TIpe/IaraéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO 9K3aMEHa 10 OMOJIOTHH.



9 KJIACC
JInuHOCTHBIE, MeTanpeIMeTHbIC U MPeIMeTHbIC Pe3yJbTaThl 0CBOCHHUSI Y4eOHOIro nmpouecca.
4.1. /In4YHOCTHBIEC U MeTanpeIMeTHbIE Pe3yJIbTAThI
4.1.1. Jluunocmmuovie pesynvmamol
Jluunocmuvimu pe3yromamamuy N3y4eHUs npeameTa « buosorusd SBIsStoTCs CIEAYIOMINE YMEHNUS:
[TocTenenHo BeIcTpanBaTh COOCTBEHHOE IIETOCTHOE MUPOBO33PEHUE!
— OCO3HaBaThb COBPEMEHHOE MHOrooOpa3ue THUIIOB MHUPOBO33PEHHUSI, OOIECTBEHHBIX, PEIIUTUO3HBIX, aT€UCTUYECKUX, KYJIBTYPHBIX
TpaAUINi, KOTOPBIE ONPENEISIOT Pa3Hble OObSICHEHUS TPOUCXO/ISIIETO B MUPE;
— C YYETOM 3TOr0 MHOroo0Opasusi MOCTEINEHHO BbIpabaThiBaThb CBOM COOCTBEHHBIE OTBEThl Ha OCHOBHBIE >KU3HEHHBIE BOIPOCHI,
KOTOPBIE CTABUT JINYHBIN KU3HEHHBIN OIIBIT;
— YYHTBCS MPU3HABATH IPOTUBOPEUNBOCTD U HE3ABEPIIEHHOCTh CBOMX B3IVISIIOB HA MUP, BO3MOKHOCTh UX U3MEHEHUS.
- YuuTbcd HCMOIB30BaTh CBOM B3MISAJAbI HA MHUP ISl OOBSICHEHUS PA3IMYHBIX CUTyallUid, PEHICHHS BO3HUKAIOMIMX MpoOIeM U
U3BJICYEHUS KU3HEHHBIX YPOKOB.
- Oco3HaBaTh CBOM MHTEPECHI, HAXOAUTh W M3y4yaThb B y4eOHUKaxX IO Pa3HbIM MpeaMeTaM Marepuan (U3 MakCUMyMa), UMEIOLIUi
OTHOULIEHUE K CBOUM MHTEPECAM.
- Mcnonp30BaTh CBOM MHTEPECHI MJIs1 BHIOOpA WHIWBHIYAIBHOW 00pa30BaTeILHON TPACKTOPUH, TOTCHIIMAILHON Oyaytien npodeccun
¥ COOTBETCTBYIOIIETO MPO(UIBLHOTO 00pa30BaHMS.
- YUuThCS CaMOCTOSTEIBHO, BEIOMpATh CTUIIb MOBEACHHUSA, MPUBBIUKH, O0OECIeUnBaloIIe 0e30MacHblii 00pa3 )XKU3HU U COXPAaHEHUE
37I0POBBSI — CBOETO, a TaK )K€ OMU3KHUX JIOEH U OKPYKAIOIIHX.
- BriOupars noctynku, HalleJIEHHbIE HA COXpaHEHUE U OepexHOE OTHOIICHHUE K MPUPO/IE.
- Mcnonb3oBarh 3KOJOTMYECKOE MBIIUIEHUE JIJIsi BBIOOpA CTparerud COOCTBEHHOIO MOBEIECHUSI B KaY€CTBE OJHOM M3 LIEHHOCTHBIX
YCTaHOBOK.
4.1.2. Memanpeomemmnuwle pe3ynomanol
Memanpeomemnvimu pesyromamamu u3ydeHus kypca «buonorus» sipnsiercsa (GOpMHpOBaHUE YHUBEPCAIBHBIX Y4€OHBIX JIEHCTBUMN
(YVID).

Peeviasmusenvie YV/I:




- CamocTosITENNEHO 0OHAPYKHUBATh U (OPMYITHPOBATH MPOOJIEMY B KIIACCHOM M MHANBUAYAIbHON Y4EOHOM NE€ATETbHOCTH.

- BrigBurars Bepcun perieHus mpoOieMbl, 0CO3HaBaTh KOHEUHBIN pe3ybTat, BHIOUPATh U3 MPEAJIOKEHHBIX U HCKaTh CAMOCTOSTEIHHO
CPENCTBA JOCTUKEHUS LENH.

- CocTaBnsTh (MHAMBUYaJIbHO WM B TPYIIIE) IJIaH PEIICHUs MTPOOIEMbl (BBITIOIHEHUS IPOCKTA).

- [TonOupats x ka0 mpodaeme (3a71a4ue) aIeKBaTHYIO € TEOPETUIECKYIO MOJIETTh.

- Paboras o npeanokeHHOMY U CaMOCTOSITENIbHO COCTABIIEHHOMY ILJIaHY, UCITIOJIb30BaTh HAPSAAy C OCHOBHBIMU M JTOTIOJTHUTEIbHBIC
CpeacTBa (CIPaBOYHAsI JUTEPATYPA, CIOXKHBIE IPUOOPHI, KOMIIBIOTED).

- [InanupoBarh CBOIO MHAMBHUIYAIbHYIO 00PAa30BATENbHYIO TPACKTOPHIO.

- PaboTrath 110 CaMOCTOSITENIBHO COCTaBICEHHOMY ILIaHY, CBEPSSACHh C HUM U LIEJIBIO JAESITEIBbHOCTH, UCIPABISA OLIMOKU, UCIIONb3Ys
CaMOCTOSITEJIBHO NO00paHHbIe cpencTBa (B TOM uucie u aTepHer).

- CBOOOJHO MOJIB30BaThCsl BBIPAOOTAHHBIMU KPUTEPUSMU OLIEHKHM M CAMOOLIEHKH, HMCXOIS U3 LENM U UMEIOUIUXCS KPUTEpUEB,
pasnuyas pe3ynbTaT U CloCOObl JEHCTBHIA.

- B xone npencraBineHus MpoeKTa AaBaTh OLEHKY €r0 pe3yJbTaTaM.

- CaMOCTOSITENTFHO OCO3HABATh MPHUUYMHBI CBOET0 YCIeXa WM HEyCIeXa U HaXOAUTh CIIOCOOBI BHIXO/IAa U3 CUTYaIlMH HEyCIexa.

- YMeTh OIIEHUTH CTEIIeHb YCIENTHOCTH CBOCH MHIMBHIYATbHOU 00pa30BaTEILHOM NEITEITHHOCTH.

- JlaBaTp OLIEHKY CBOMM JIMYHOCTHBIM Ka4€CTBAaM U YEPTAM XapaKTepa, ONPEIEIATh HAIIPABIECHHS CBOETO Pa3BUTHS.

- CpenctBoM (popMHpOBaHMS PETYIATUBHBIX Y Y] Cily’kaT TEXHOJOTHUs MPOOJIEMHOTO IMajora Ha 3Tare U3y4eHHs HOBOTO MarepHalia
Y TEXHOJIOTHUS OLIEHWBAHUS 00pPa30BaTEIbHBIX JOCTIKEHUHN (YU€OHBIX YCIIEXOB).

lloznasamenvuvie YVJI:

- AHanM3UpoOBaTh, CPAaBHUBATb, KJIACCU(PULMPOBATH U 00001ATh TOHATHS:

— J1aBaTh OIPENIEICHHUE TOHATHIM Ha OCHOBE U3YYEHHOI'O Ha Pa3IMyYHbIX IIpeaMeTax yueOHOro MaTepuaia;

— OCYILECTBIIATh JIOTHUECKYIO ONEPALIMIO YCTAHOBJIEHMSI POJO-BUIOBBIX OTHOLLIEHMUI;

— 0000111aTh MOHATHUS — OCYILIECTBIIATH JOTMUYECKYIO0 ONEPALUIO MEPEXoa OT MOHITHUS ¢ MEHBIIUM 00bEMOM K MOHATHIO C OOJIBIINM
00BEMOM.

- CTpoUTb JIOTUYECKOE PACCYKIEHHUE, BKIIIOYAIOIIEE YCTAHOBIEHUE IPUYUHHO-CIIEICTBEHHBIX CBA3EH.

- Co31aBaTh MOJIENH C BBIJICJIIEHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK 00bEKTa, MPEOOPa30BbIBATh MOAEIH C LEIbI0 BBISIBICHUS OOIINUX
3aKOHOB, OMPEACIIAIONINX JaHHYIO MPEAMETHYIO 00JIacTh.

- [Ipencrapnsate uH(pOpPMALINIO B BUJIE KOHCIEKTOB, TAOIUII, CXeM, Ipa(pUKOB.

- [IpeoOpa3zoBbiBaTh MHPOPMALIMIO W3 OJHOTO BUAA B APYroil U BHIOMpaTh yaoOHYIO Aiisi ceds popMmy duKcanuu U MpeacTaBIeHUs
unpopmaruu. [lpencrasnsars nHpopMalrio B ONTUMAIBHON POpME B 3aBUCUMOCTH OT ajpecara.

- [loHnMmas MO3UIMIO JPYTOro, pa3iudarh B €r0 peYd: MHEHUE (TOUKY 3PEHHS), T0Ka3aTelbCTBO (apTyMEHTHI), (haKThl; THUIIOTE3HI,




aKCHUOMBI, TeOpuHu. [lns H3TOro CcaMoOCTOSITENIbHO KCIOJIb30BaTh pa3iMYHbIe BUJIBI YTEHUs (M3ydarolllee, ITPOCMOTPOBOE,
03HAKOMHUTEJIBHOE, IOUCKOBOE), IPUEMBI CIYIIAHUSI.

- Camomy co3maBaTh UCTOYHUKYA WH(POPMAIIMK PA3HOTO TUIIA W JUIS PA3HBIX ayIUTOpUid, cOOMOAaTh NHGOPMAIIMOHHYIO TUTHEHY H
npaBuiia ”HGOPMAITMOHHOM 0€30MaCHOCTH.

- YMeTh UCHOJb30BaTh KOMIIBIOTEPHBIE U KOMMYHUKAIMOHHBIE TEXHOJIOTUHM KaK MHCTPYMEHT JJIsl JOCTUKEHUS CBOUX LeNiel. YMETh
BBIOMPATH aJIEKBAaTHBIC 3aj[adu€ HHCTPYMEHTAILHBIE MPOTPaMMHO-aNTIapaTHBIE CPEJICTBA U CEPBUCHI.

Kovmynuxkamuenvie YVYJI:

- OtcranBasi CBOIO TOUKY 3pEHUS, IPUBOAUTH apTyMEHTBI, OATBEPKAast UX (haKTamu.

- B nuckyccud ymeTh BBIIBUHYTh KOHTPapryMeHTBI, Iepedpa3upoBaTh CBOIO MbICTL (BIaJ€HHE MEXaHU3MOM SKBHUBAJIEHTHBIX
3aMeEH).

- YUUTBCSI KPUTUYHO OTHOCUTBHCSA K CBOEMY MHEHMIO, C JOCTOMHCTBOM MPU3HABATH OLIMOOYHOCTh CBOETO MHEHHMS (€CIIM OHO TaKOBO)
U KOPPEKTUPOBATh €TO.

- [lornMmas MO3UIMIO JPYTOro, pa3iudarh B €r0 peYd: MHEHUE (TOUKY 3PEHHS), TOKa3aTelIbCTBO (apTyMEHTHI), (haKThl; THUIIOTE3HI,
aKCHOMBI, TEOPUH.

- YMeTh B3IVISIHYTh Ha CUTYallUI0 C MHOM MO3UIIMK U I0TOBAPUBATHCS C JTIOABMU UHBIX TTO3UIIMIA.

- CpenctBoMm GopMUpPOBaHUST KOMMYHUKATUBHEIX Y Y]l CIy»aT TEXHOJOTHS MPOOIEMHOTO auaiora (oOyXIaronuid ¥ TTOIBOISIIIHIA
JIMAJIOT) W OpraHm3aius paboThl B MaJIbIX T'PYIIAaxX, a TaKKe HCIIONH30BAaHUE HA YPOKAX JJIEMEHTOB TEXHOJOTHUU MPOIYKTHBHOTO
YTEHUSI.

4.2. IlpenmMeTHBbIE Pe3yabTaThl
lIpeomemuvivu pesynomamamu N3y4eHus npeamera «bruonorus aBisiOTCS CIEIYIONIUE YMEHUSI, yYallluecs: Hay4aTbCs:
1.Oco3nasams ponv HCuzHU:
— 0OBSICHATDH POJIb OMOPA3HOO00Opa3Us B NOJAEPKaHUU OMOCHEPHOTO KPYTrOBOPOTA BEILIECTB.
2. Paccmampusams 6uonocuueckue npoyeccoi 8 pazgumuiL:
— XapakTepu30BaThb WHIAUBUIYaJIbHOE pa3BUTHE OpraHu3mMa (OHTOreHe3), O0Opa30BaHHME IOJIOBBIX KJIETOK, OIUIOJOTBOPEHHE U
BaYKHEHUIIIME ATAIbl OHTOI'€HE3a MHOTOKJIETOYHBIX;
— OOBSICHATH IPUPOAY YCTOMYMBOCTH HOPMAJIBHOTO OHTOIEHE3A;
— MPUBOJIUTH IPUMEPHI MIPUCTIOCOOICHHUM Y paCTEHUI U )KUBOTHBIX.
3. Hcnonvzoeams buonocuyeckue 3HaHus 8 Ovbiny:
— WCIONB30BaTh 3HAHUS IO AKOJOTHM JIJISl ONTHUMAJIbHOM OpraHu3anuu O0OpbObl ¢ MHPEKUMOHHBIMU 3a00JI€BAHUSIMHU, BPEIUTEISIMU
JIOMAITHEro U MpuycaaeOHOro X03sICTBa;
— TOJIb30BATHCSl 3HAHUSIMU 1O T€HETHUKE U CEJCKIUH ISl COXPAHEHUS MOPOJHOM YHCTOTHI JOMAIIHUX XUBOTHBIX (COOaK, KOIIEK,



aKBapHUYMHBIX PbIO, Kyp U Jp.);

— coOmronath MPO(PUIAKTUKY HACTIEACTBEHHBIX OOJIC3HEH;

— WCIIONB30BaTh 3HAHWS IO TEOPWUU DBOIONUU [IJII ONTUMAJIBHOW opraHu3amuu OOphObl ¢ MHGEKIMOHHBIMU 3a00JEBAHUSIMH,
BPEAUTEIISIMH JIOMAIITHETO U TIPUYCaIeOHOTO X035 HCTBA.

4. ObvacHamb Mup ¢ MOYKU 3peHUsL OUOTOSUU:

— HAXOJIUTh B MPOSIBICHUSIX KU3HEICATCTLHOCTH OPTaHU3MOB 00IIIE CBOMCTBA KUBOTO W OOBSICHSITH UX;

— XapaKTepU30BaTh OCHOBHBIC YPOBHHM OPTaHHU3AIUHN KHUBOTO;

— MOHHUMATh POJIb PETYIISAIMKA B 00€CTICUCHUH JKH3HEACATSIBHOCTH U 3BOJIIOIUN KUBBIX CUCTEM, a JJISI TOTO0 HEOOXOIUMO HAXOIUTh
oOpaTHBIC CBSI3U B IIPOCTHIX CUCTEMaX U WX POJIb B Mpoleccax GYHKIIMOHUPOBAHUS M PA3BUTHS )KHBBIX OPTraHU3MOB;

— TIEPEYUCIIATH OCHOBHBIC TTOJIOKCHHSI KJICTOYHOW TCOPUH;

— XapaKTepHU30BaThb OCHOBHBIC CTPYKTYPHBIC DJIEMEHTHI KJICTKH, X (DYHKIIMH M POJb B JKU3HEACITCIILHOCTH IIEJIOTO OpraHU3Ma,
0COOCHHOCTH CTPOCHHMS KJICTOK Pa3HBIX I[APCTB JKUBBIX OPTaHU3MOB;

— XapaKTepu30BaTh 0OMEH BEIIECTB B KJIETKE U €T0 YHEPTETHUECKOe 00eCTIeueHNnE;

— XapaKTepU30BaTh MaTeprualibHbIE OCHOBBI HACJICIICTBEHHOCTH U CIIOCOOBI JICICHHSI KIIETOK;

— OOBSICHATH OMOJIOTUYECKUI CMBICIT U OCHOBHBIE (DOPMBI PAa3MHOKECHHSI OPTAHU3MOB;

— pas3nuyarh OCHOBHBIE (DAaKTOPBI CPEIbl M XapaKTEpU30BaTh 3aKOHOMEPHOCTH WX BIWSHHS HA OPTaHW3MBI B Pa3HBIX Cpeaax
00UTaHUS,

— TIONIb30BAaThCA TOHATHUSAMH 00 DKOJOTHYECKOW HUINE M JKU3HEHHOW ¢opMe, OHMOIEHO3e, SKOCHUCTEME, OHMOTeoleHO3e |
OMOTeOXMMUYECKOM KPYyTOBOPOTE, MPOIYIIEHTAX, KOHCYMEHTAX U PEeIyIeHTaX, MUIIEBON MTUPAMUJIE, MUIIEBHIX METISIX;

— XapaKTepu3oBaTh Onocdepy, €€ 0CHOBHBIC (DYHKIIUU U POJIb )KM3HU B UX OCYIICCTBICHHUH;

— KJIaCCU(DUIMPOBATH )KUBBIC OPTraHU3MBI TI0 X POJISIM B KPYTOBOPOTE BEIIECTB, BBIICIATH 1IN MTUTAHUS B SKOCHCTEMAX;

— XapaKTepU30BaTh MIPUYUHBI HU3KOH YCTOMYHMBOCTH arpo3KOCHCTEM;

— IPUBOJIUTH IPUMEPHI U3MEHYNBOCTH U HACJICICTBEHHOCTH Y PACTCHHUI U YKUBOTHBIX M OOBSICHATH IPUYHUHY ITOTO SBJICHUS,

— XapaKTepu30BaTh 3aKOHBI HacjenoBanus [. MeHens, ux IUTOJIOTHYCCKHE OCHOBBI, OCHOBHBIE TIOJIOKEHUS XPOMOCOMHON TEOPUHU
HACJICCTBEHHOCTH;

— XapaKTepU30BaTh MPHUPOTY HACIICICTBEHHBIX 00JIC3HEH;

— OOBSICHSTBH IBOJTIOITUIO OPTAHUYECKOTO MUPA U €€ 3aKOHOMEPHOCTH;

— XapaKTepPU30BaTh MPOUCXOKICHNE U OCHOBHBIC TAITbl BOJIOINN KU3HH,

— OOBSICHATH MECTO YEJIOBEKA CPEIH )KUBOTHBIX U AKOJIOTUYECKHE MPEATIOCHITKH MPOUCXOXKICHUS YEIIOBEKA;

— XapaKTepPU30BaTh OCHOBHBIC COOBITHS, BBIJICIMBIIIHE YEJIOBEKA U3 )KUBOTHOTO MUPA.



5 .Oyenusamo puck 63aUMOOMHOUIEHULL YeT08EKA U NPUPOODL:

— XapaKTepu30BaTh SKOJOTUUECKUE POOIEMBI, CTOSIINE TIEPE]] YeTOBEYECTBOM;

— HaXOAMUTbH MPOTUBOPEUUS MEXKAY ACSITEILHOCTHIO UETIOBEKA U MIPUPOION U MpejiaraTb CrocoObl YCTPaHEHUS STUX MTPOTUBOPEUHUIA;
— OOBSICHATD U JOKa3bIBaTh HEOOXOIUMOCTh OEPEKHOTO OTHOLICHHSI K KUBBIM OPTaHHU3MaM.

6. Oyenusams nogedenue 4enoseKa ¢ MoyKu 3peHusi 300p08o20 00PA3a HCUSHU:

— MPUMEHATH OMOJIOTUYECKUE 3HAHMS JUIsl OPTaHU3AIMH U TITAHUPOBAHUSI COOCTBEHHOTO 3/I0pPOBOTO 00pa3a KU3HU U JESTEIbHOCTH,
Oaromnosy4ust CBOei CEMbH U OJIaronpHUsITHON Cpeibl OOUTAaHUS YEJIOBEUECTBA.

Nudopmanus o KoaIM4YecTBEe Y4eOHBIX YaCOB, HA KOTOPOE PacCYUTaHa padoyas MporpaMMa B COOTBETCTBHH € Y4eOHbBIM
IVIAHOM

Bcero Bcero B ToMm uncie
4acoB 110 4acoB I10
Ne nporpamMmme | (hakty
n/n | Tema
S = s
z = S-20| 3
= B s 5 S£32¢| &
EE g8 |EEECD|E
I% < E ®, a>.; g § =
BBenenue 3 3
1. | YpoBHM opraHu3anuy )KUBOW Npupoasl | 62 65
MouJiekynsipHbId YPOBEHb 10 10 1 1
Knerounslii ypoBeHb 14 15 1 2
Opranu3MeHHbII YPOBEHb 13 14 4 1 3
[TonyanmoOHHO-BUAOBON YPOBEHD 8 8 1 |
DKOCHCTEMHBIN YPOBEHb 6 7 1
buocdepHsbiii ypoBeHb 11 11 1 1
2. | Peseps 5
Hroro: 70 68

Hcnosb30BaHue pe3epBHOTO BPeMeHH.



Pe3epBHOro BpemeHu 3 yaca, KOTOpPOE pacIpeeieHo clieayomum oopa3oM: 1 yac Ha uzydyeHue Tembl «KIeTouHbId yPOBEHBY, TaK
KaK 00yJaronmMucs ciabo yCcBauBaeTCs MaTepUall 1Mo CTPOSHUIO M (PYHKITUSM OpTaHOMIOB KJIETKU. BTOpo# wac mo6aBieH Ha TeMy
«Oprann3MeHHbIN YPOBEHbY U €I1I€ OJUH Yac OTBEJEH Ha U3YyUYECHHE TEMbI « DKOCUCTEMHBII YPOBEHbBY, PU U3YUYEHUU KOTOPOTO
IIKOJBHUKYU C TPYJIOM MOTYT COCTABJISTh LIETIH MUTAHUS )KUBBIX OPTaHU3MOB.

Ilnanupyembie pe3yJIbTaThbl 0CBOCHHS KOHKPETHOI0 Y4e0OHOIr0 npeamera, Kypca

BBenenue (3 4)

buonorus Hayka o >kuBOoW mpuponae. 3HaueHHUE OUOJIOIMYECKHUX 3HAHUM B coBpeMeHHOM >xu3HU. [Ipodeccuu, cBsizaHHBIE C
ouonorueir. Metoasl uccnenoBanusa 6uosnorun. [loustue «xku3ab». COBpeMEHHBbIE HAyYHBIE MPEICTABICHHUS O CYIIHOCTH YKU3HHU.
CBoOMCTBA )KUBOTO. YPOBHU OPTaHU3AIUN KUBOW MPUPO/IBI.

JdeMmoHcTpanus

[TopTpeThl y4€HBIX, BHECIIIMX 3HAYUTEIBHBIN BKJIa/ B Pa3BUTHE OMOJIOTHYECKON HAYKH.

IIpeameTHbIE pe3yIbTATHI

Yyammecs: 10JKHbI 3HATh:

—CBOWCTBA KUBOTI0;

—METO/Ibl UCCIIEIOBAHUS B OMOJIOTHH;

—3Ha4YeHHEe OMOJIOTHYECKUX 3HAHUN B COBPEMEHHON KU3HU;

—rpodeccun, CBsI3aHHBIE C OMOJIOTHEH;

—YPOBHH OpPTraHHU3ALNU KUBOU TPUPOBI.

Pasznen 1. Moaexyasipabiid ypoBensb (10 1)

OO1ast XxapakTepUCTHKa MOJIEKYJISIPHOTO YPOBHSI OpraHu3anuu >kuBoro. CocrtaB, CTpoeHHE M (PYHKIMH OPraHWYECKUX BEILECTB,
BXOJSIIIINX B COCTAB KMBOTO: YIJIEBOJbI, JIUMUJbI, OCIKU, HyKIeHHOBble KUCTIOTh, AT® u npyrue opraHuyeckue COEAMHEHUS.
buonornueckue karanm3atopsl. Bupycel.

JdeMmoHcTpanus

CxeMbl CTpOEHUS MOJIEKYJT XUMUYECKUX COETMHEHUM, OTHOCSIIIIUXCSI K OCHOBHBIM I'PYIIIIaM OPraHUYECKUX BEILIECTB.

JlaGopaTopHble U NpaKTHYECKHE PAdOTHI

Pacienienue nepokcuia BOAopoaa PepMEHTOM KaTajia3ou.

IIpeameTHbIE pe3yJIbTATHI

Yyammecs: 10/KHbI 3HATh:

—COCTaB, CTPOCHUE U (PYHKIIMH OPTaHUYECKUX BEUIECTB, BXOAAIIUX B COCTAB JKUBOTO;

—IIPEACTABICHUS O MOJIEKYJIIPHOM YPOBHE OpraHU3aLMN )KUBOTO;



—0Cc00EHHOCTH BUPYCOB KaK HEKJIETOUHBIX (POPM KHU3HHU.

Yyamuecs 10/5KHbI YMETh:

—TIPOBOJUTH HECJIOKHbIE OMOJOTHYECKHE SKCIEPUMEHTHI Il U3YUYEeHUS CBOWCTB OPraHMYECKUX BEIIEeCTB U (PyHKUIUN (epMEeHTOB
KaK OMOJIOTHYECKUX KaTalu3aTOpPOB.

Paspnen 2. Knerounsblii yposens (15 4)

OO1ast xapaKTepUCTHKa KJIETOUYHOTO YPOBHSI OpraHu3aluu KuBOro. Kietka— cTpykTypHas W (pyHKIMOHAJIbHAs €IWHUIA KU3HU.
Meroas! uzydenus kieTku. OCHOBHBIE MOJIOKEHUS KIIETOYHON TEOpUU. XUMHUYECKUN COCTaB KIETKH U €r0 MOCTOSHCTBO. CTpoeHue
KJIeTKH. OyHKIIUKA OPraHOUAO0B KIIETKH.

ITpokapuoThl, 3ykapuoTbl. XpOMOCOMHBIN Ha0Op KieTk. OOMEH BEIECTB U MPEBpAILEHUE SHEPTUU — OCHOBA KU3HENEATEIbHOCTH
KJIETKU. DHEPreTUYecKuil 0OMeH B KieTke. A3poOHOE U aHadpoOHOe nbixaHue. PocT, pa3BUTHE M KU3HEHHBIN UK KieTok. Obmue
MOHATHUSI O JISJIEHUU KJIETKU (MUTO3, MeH03). ABTOTPO(BI, TETEPOTPOdHI.

JdeMmoHcTpanus

Mopenp kneTku. Mukpornpenaparsl MUTO3a B KJIETKaX KOPEIIKOB JIyKa; XpOMOCOM. Mojenu - anIulMKaluud, WUTFOCTPUPYIOLIUE
JieJieHre KIeTok. Paciienienne nepokcuaa BOA0po/ia ¢ MOMOIIBI0 (PEpMEHTOB, COIEPIKALUXCS B dKUBBIX KIJIETKaX.

JlabopaTopHblie U NpakTHYecKHe PadoThI

PaccmarpuBanue KJIETOK pacTeHUM U KUBOTHBIX 10T MUKPOCKOIIOM.

IIpeamMeTHbIe pe3yabTaThbl 00y4eHHs

Y4amuecsi 101KHbI 3HATD:

—OCHOBHBIE METO/Ibl U3YUECHHUS KIIETKH;

—O0COOEHHOCTH CTPOEHUS KJIETKH 3YKapHOT U MPOKAPHOT;

—((yHKIMH OpraHOUJ0B KIIETKH;

—OCHOBHBIE TI0JIOKCHUS KIIETOYHOM TEOPHH;

—XHWMHWYECKUH COCTaB KIIETKHU;

—KJIETOYHBIN YPOBEHb OPraHU3ALMH )KABOTO;

—CTPOEHHUE KIETKU KaK CTPYKTYPHOH U (PYHKIIMOHAIBHON

€AMHUILIBI XKU3HH;

—O0OMEH BeIlleCTB U MPEBPAIICHNE YHEPTHH KaK OCHOBY >KU3HEEATEIbHOCTH KIIETKH;

—PpOCT, pa3BUTHE U )KU3HEHHBIN [IUKJI KJIETOK;

—O0CO0EHHOCTH MUTOTUYECKOTO JICTICHUS KIIETKH.

Y4yamuecs 10/5KHbI YMETh:



—MCII0JIb30BaTh METOJIbI OMOJOTHYECKOW HAYKH U MPOBOJIUTH HECJOXKHBIE OMOJOTMYECKHE IKCHEPUMEHTHI Ui U3YUYEHUs KIETOK
YKUBBIX OPTaHU3MOB.

Pasnen 3. Oprann3menHsiii ypoBensb (14 1)

becnionoe u mnosoBoe pasMHOkeHHE OpraHu3MoB. Ilonoele kieTku. OmiogorBopeHue. MHAMBUAYAIbHOE pPa3BUTHE OPraHU3MOB.
buorenernueckuii 3akoH. OCHOBHbBIE 3aKOHOMEPHOCTH IEpeAayd HacielCTBEHHON uH(popmanuu. ['eHeTnueckas HEmpepbIBHOCTD
KU3HHU. 3aKOHOMEPHOCTH U3MEHYHBOCTH.

JdeMmoHcTpanus

Mukponpenapatsl SHIEKIETKA U CIIEPMaTO30MA )KUBOTHBIX.

JlaGopaTopHble U NpaKTHYECKHE PAdOTHI

BeIsiBIIeHHE N3MEHYMBOCTH OPTaHU3MOB.

IIpeameTHbIe pe3yabTaThl 00y4eHHs

Yyammuecs: 10/KHBI 3HATD:

—CYIIHOCTh OMOT€HETUYECKOTO 3aKOHA;

—Meno3;

—0Cc00EHHOCTH HANBUAYAIBHOTO Pa3BUTHS OPTaHU3MA,

—OCHOBHBIE 3aKOHOMEPHOCTH MEepEJauy HACIEACTBEHHON

uHbopMaIuy;

—3aKOHOMEPHOCTH U3MEHYUBOCTH;

—OCHOBHBIE METO/IbI CEJIEKIIUU PACTEHHI, ’)KUBOTHBIX U MUKPOOPTraHU3MOB;

—O0COOEHHOCTH Pa3BUTHUS NOJIOBBIX KIETOK.

Y4yamuecs 1015KHbI YMETh:

—OIIACHIBATh OPTaHU3MEHHBIN YPOBEHb OPraHU3aLllN KUBOT'O;

—pacKpbIBaTh 0COOEHHOCTH OECIIOJIOTO U MOJIOBOT0 Pa3MHOXKEHHSI OPraHU3MOB;

—XapaKTepU30BaTh OIIOJOTBOPEHUE U €0 OMOJOTUYECKYIO POJIb.

Paznen 4. IlonyasiiuoOHHO-BU10BOI YPOBEHb (8 1)

Bun, ero xpurepun. Crpykrypa Buaa. IIpoucxoxxnenue BuI0OB. Pa3BuTHe 3BOMIOLMOHHBIX mOpenactaBieHuid. [lomymsamus—
3JIEMEHTapHas €AMHUIA 3BOJIONMHU. boppOa 3a cyliecTBOBaHHWE M €CTECTBEHHBIH OTOOpP. DKOJOrHS KaKk HayKa. DKOJIOTHMYECKHE
daktopel u ycnoBusi cpeabl. OCHOBHBIE TMOJIOKEHHUS TEOPUHU 3BOJIONUHU. [IBHKYyIIME CHJIBI 3BOJIOLMHU: HACJIEACTBEHHOCTD,
U3MEHYUBOCTh, OOppOa 3a CyILIECTBOBaHME, €CTECTBEHHBIH O0TOOp. [IprcmocoO0aeHHOCTs U €€ OTHOCUTEIBHOCTh. MCKyCCTBEHHBIN
ot0op. Cenekuusi. O0pa3zoBaHuE BUJOB— MUKPOIBOJIIOLUSA. MaKkpO3BOJIOLIHSL.

JdemoHcTpanus



['epbapuu, KOJUIEKIIMM, MOJEIH, MYJSKH PACTEHUHW M JKUBOTHBIX. JKUBBIE pacTeHUsT M KUBOTHbIE. ['epbapuu M KOJUICKLIHH,
WLTIOCTPUPYIOIINE N3MEHUYUBOCTbD, HACIIEICTBEHHOCTD, IPUCIIOCOOIEHHOCTD, PE3YJIbTAaThl HCKYCCTBEHHOTO O0TOOpA.
JlabopaTtopHblie U NpakTHYecKHe PadoThI

N3ydenne Mop(}onoruueckoro KpuTepus Buja.

JIKCKypCHA

[TprunHBl MHOTOOOPA3Us BUAOB B MIPUPOJIE.

ITpenmMeTHbIE pe3yapTaThl 00y4YEeHUS

VYyammecs TOKHBI 3HATH:

—KPUTEPHUH BUJIA U €r0 NONYJALMOHHYIO CTPYKTYPY;

—DHKOJIOTHYECKHE (PAKTOPBI U YCIOBUSI CPEMBI;

—OCHOBHBIE TI0JIOKEHUS Teopuu dBosronuu Y. J[apeuHa;

—IBIKYLIUE CHIIBI DBOJIIOLINH;

—IIyTH JTOCTHKEHHUSI OMOJIOTHYECKOro mporpecca;

—TOMYJISIUOHHO-BHJIOBOM YPOBEHb OpPraHU3aLMH KUBOTO;

—pa3BUTHE YBOJIOLMOHHBIX IIPEACTABICHNN;

—CHHTETUYECKYIO TEOPHUIO 3BOJIIOLUU.

Y4yamuecs 10/KHbI YMETh:

—HCHOJIb30BaTh METOIbI OMOJIOrMYECKON HAYKH U POBOAMTH

HECJIOKHBIE OMOJIOrMYECKUEe IKCIIEPUMEHTHI JIJIsl U3y4eHUs] MOP(OIIOTUYECKOTO KPUTEPHS BUIOB.

Pa3znen 5. IkocucreMHbii ypoBeHb (7 4)

buonenos. Okocucrema. buoreonenos. B3aumocBsazp nomyssiuii B 6uoreoneHose. Llenu nuranus. OOMEH BelIeCTB, MOTOK U
IpeBpalleHe SHEPruu B OuoreoneHose. MckyccTBEHHbIE OMOLIEHO3bl. DKOJOTHYECKasi CYKLIECCHUSI.
JdemoHcTpauus

Konnekunu, WimocTpupyoye 3K0JI0THYECKHE B3aUMOCBS3H B OnoreoneHo3ax. Mozenu 3KocucTeM.

JIKCKypCHA

buoreonenos.

IIpenMeTHbIE pe3yJbTaThl 00yUYeHUs

Yuammecst 10J1KHBI 3HATD:

—ONpEeIeICHHS MMOHATHI: «COOOIIECTBOY, «IKOCUCTEMAY, «ONOTEOIICHO3Y;
—CTPYKTYPY Pa3HbIX COOOIIECTB;



—TIPOLIECCHI, MPOUCXOIAIINE MPH MEPEXOAE C OTHOTO TPOPUUECKOTO YPOBHS Ha IPYTOM.

Yyamuecs 10/5KHbI YMETh:

—BBICTPAUBATh LIETIM U CETU MUTAHUS JIJIs1 pa3HbIX OMOILIEHO30B;

—XapaKTepU30BaTh POJIH MPOJTYLEHTOB, KOHCYMEHTOB, PEAYLIEHTOB.

Pasnen 6. buocepnsiii yposens (11 1)

buocdepa u e€ cTpykrypa, cBOICTBa, 3aKOHOMEPHOCTU. KpyroBOpOT BEIIECTB M 3HEPTUU B OMoOchepe. IKOJOTUUECKHE KPU3HCHI.
OCHOBBI HAIMOHAJIBHOTO MPHUPOAOINOIL30BaHUS. BO3HMKHOBEHHWE M pPA3BUTHE JKU3HU. B3risapl, TUNOTE3bI W TEOPUH O
MPOUCXOXKJIEHUHU Ku3HU. KpaTkas uctopus pa3BUTHs OpraHudeckoro mupa. JlokazarenbcTBa 3BOIIOLHUU.
JdeMmoHcTpauus

Mopenu - anmukaiuu «buocdepa u yenoex». OKaMeHEI0CTH, OTIEYATKH, CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX.
JlaGopaTopHble U NpaKTHYECKHE PAdOTHI

N3yyeHue najneoHTONIOrMYeCKUX JI0Ka3aTebCTB BOJIOLIMH.

JIKCKypCHA

B kpaeBequeckuii My3ei WM Ha I€0JIOTMYECKOE OOHAKEHHE.

IIpeamMeTHbIe pe3yabTaThbl 00y4eHHs

Yuammecs 10/2KHbI 3HATD:

—OCHOBHBIE THIIOTE3bl BO3HUKHOBEHUS KU3HU Ha 3EMIIE;

—O0COOCHHOCTH aHTPOTIOTEHHOTO BO3JICHCTBUS Ha Onocdepy;

—OCHOBBI PALIMOHAIILHOTO PUPOIOIOIb30BAHUS;

—OCHOBHBIE 3Tarbl PA3BUTHS )KU3HU Ha 3eMJI€;

—B3aMMOCBSI3U KUBOT'O U HEXKUBOTO B Ouocdepe;

—KpYTrOBOPOTHI BEIIECTB B OHochepe;

—)TaIbl YBOJIIOIIUUA OUOoChephl;

—9KOJIOTHYECKUE KPU3UCHI;

—Ppa3BUTHE NIPEACTABICHUIA O IPOUCXOXKIECHUU KU3HU U COBPEMEHHOM COCTOSIHUU MTPOOJIEMBI;

—3HaveHre OMOJIOTMYECKUX HayK B PEIICHUU MPOOJIEM PAllMOHAIBHOTO MPUPOIOTIONH30BAHMS, 3AIIUTHI 310POBbS JIOACH
B YCJIOBHUAX OBICTPOr0 U3MEHEHUS SKOJOTMYECKOT0 KAYECTBA OKPYKAIOIIEH Cpe/ibl.

Yuamuecsi 10J1KHbI YMeTh:

—XapaKTepru30oBaTh OMochepHbI YPOBEHb OPraHU3aLIMN )KHUBOTO;

—paccKa3bIBaTh O CPe1000pa3yIoIIeH AeSITENbHOCTA OPTaHU3MOB;

—IPUBOJIUTH JOKA3aTEIbCTBA 3BOJIOLINH;



—IE€MOHCTPUPOBATh 3HAHUE OCHOB JKOJOTMYECKOM I'PAMOTHOCTH: OLEHHUBAThH IOCJIEICTBUS ACATEIBHOCTH YEJIOBEKA B IPUPOJE U
BIMsiHUE (DaKTOPOB PUCKA HA 3/I0pPOBbE YEIIOBEKA; BRIOMPATH LIETIEBBIE M CMBICIOBBIE YCTAHOBKH B CBOMX JEHCTBUSAX M MOCTYIMKaX IO
OTHOIICHUIO K JKUBOM TPHUPOAE, 3A0POBBIO CBOEMY M OKPYXKAIOIIMX; OCO3HABaTh HEOOXOIMMOCTb JACUCTBUN MO COXPAaHEHHUIO
Ooropa3zHo00pasusi ¥ MPUPOTHBIX MECTOOOUTAHUIA BHIOB

pPacTeHUN U )KUBOTHBIX.

MeranpeaMeTHble pe3yJbTaThl 00y4YeHUs!

Yyauuecs 1015KHbI YMETh:

—ONpPeIeATh MOHATHUS, POPMUPYEMBIE B IPOLIECCE U3YUEHUS TEMBI;

—KJ1accu(UUMpPOBATh U CAMOCTOSITENIBHO BBIOUPATh KPUTEPUH AJIs KIIACCU(UKALIUY;

—CaMOCTOATENIBHO (POPMYIUPOBATH MPOOJIEMBI UCCIENOBAHMS U COCTABIATh MOJTAIIHYIO CTPYKTYpY OyAYIIEro caMOCTOSITEIbHOTO
VICCJIEIOBAHNS;

—TIpY BBIIIOJIHEHNUH J1a0OPAaTOPHBIX U MPAKTUYECKUX padboT

BBIOHpATh ONTUMANIBHBIE CTIOCOOBI JEHCTBUI B paMKax MPEIOKEHHBIX YCIOBUHN U TPEOOBAHUN U COOTHOCUTH CBOU JCHCTBHUS

C IUIAHUPYEMBIMH pE3yJIbTaTaMU;

—hOpMyIMpPOBaTh BHIBOIHI,

—YCTaHABJIMUBATh IPUYUHHO - CJIEICTBEHHBIE CBA3H MEXKIY COOBITHSIMH, SIBICHUSIMU;

—TIPUMEHSTH MOJIEJIN U CXEMBI JIJIsl pelIeHHs Y4eOHbIX U MO3HABATENbHBIX 3aj1a4;

—BJIAJI€Th MPUEMAMU CMBICIIOBOTO YTEHUSI, COCTABIIATH TE3UCHI U IIJIAHBI - KOHCIIEKTHI 110 PE3YyJIbTaTaM YTCHUS;

—OpPraHu30BbIBaTh Y4€OHOE COTPYAHUUYECTBO U COBMECTHYIO JCSTEIILHOCTh C YUUTEIEM U CBEPCTHUKAMU;

—MWCIONb30BaTh MH(POPMALMOHHO - KOMMYHUKAIlMOHHBIE TEXHOJIOTMH TIPU TMOJArOTOBKE COOOUIEHUM, MYJIbTUMEAUNHBIE
IIPE3EHTALNN;

—JIEMOHCTPUPOBATH SKOJOTHYECKOE MBIIUICHNUE U IPUMEHSATD €r0 B IOBCEHEBHOMN KU3HU.

JInuHOCTHBIE pe3y/IbTaThl 00y4eHHUs

—Bocnuranue y yyammxcsi 4yBCTBa FOpA0CTH 32 POCCUMCKYIO OMOJIOTUYECKYIO HAYKY;

—OCO3HAHME YYaIllMMUCS, KAKHE ITOCIEACTBUS I OKPYIKAIOIIEH Cpeibl MOXKET UMETh Pa3pyLIUTENbHAS IESITEIBHOCTD

YeJIOBEKa U MPOSBJICHHE TOTOBHOCTU K CAMOCTOSITEIbHBIM MOCTYNKAM M IEHCTBUSAM Ha 0Jaro mpupobl;

—YyMEHHUE PEaIn30BbIBaTh TCOPETUYECKHUE ITIO3HAHNS B IIOBCETHEBHOM KU3HU;

—TIOHUMaHHe 3HaueHus1 00y4eHHUs I MOBCEAHEBHOM )KM3HU U OCO3HAHHOTO BbIOOpa mpodeccuu;

—TIpU3HaHUE MpaBa KaKJI0ro Ha COOCTBEHHOE MHEHHUE;

—YyMEHHUE OTCTAanBaTh CBOIO TOUKY 3PEHUS;

—KPUTUYHOE OTHOIIIEHUE K CBOMM IIOCTYIKaM, OCO3HAHUE



OTBETCTBEHHOCTH 32 UX TOCJICICTBUSI.
PesepBHOE BpeMs pacipeiesieHO TI0 CII0KHBIM TeMaM.

Cucrema OUeHKH IVIAHUPYEMBIX Pe3yJbTATOB MO MpeAMETY

HIkaJbl OLIEHKH

* 5-0asuIbHAast;

* 100-0a;1bHas (1O pe3yJibTATAM TeECTOB);

[Ipu ucnons3oBanuu 100-0amyibHON IIKaIbl MPUHATA CASAYIONIAS CUCTEMA MEPEBOa €€ B 5-0aJIbHYIO:

100 - 90 6amnoB = «5»

89 - 656amioB = «4»

64 - 30 6amma =«3»

29 - 00amma  =«2»

Kpureprn 1 HOpMBI OLIEHOYHOU JIESITEILHOCTH.

Kpurepnu ocBoeHus: Marepuaia:

YcBoenne 6a30Boro ypoBHs He MeHee 50% - «yJOBIETBOPUTEIHHOY.

YcBoenune 6oiee 50% 6a30Boro ypoBHS U 25% MOBBIIIEHHOTO YPOBHS — «XOPOILIOH.

VYcBoenue He meHee 75% 6a30B0ro 1 50% MOBBILIEHHOT'O YPOBHS — «OTIIMYHO».

Cucrema OLEHKH:

OneHka yCTHOr0O OTBETA y4aIlUXCs

OrmeTka "S'" cTaBuTCA B ciIy4dae:

1. 3HaHus1, TOHUMaHUS, TITyOMHBI YCBOCHHS 00YUYarOIMUMCs BCEro 00bE€Ma MporpaMMHOIO MaTepuania.

2. YMeHuUsl BBIJICTSATH TJIaBHbIC MTOJIOKEHUSI B U3YUYEHHOM MaTepualie, Ha OCHOBaHUM (PAKTOB M MPUMEPOB 000011aTh, I€1aTh BBIBOIbI,
yCTaHaBJIMBATh MEXKIIPEAMETHBIE U BHYTPUIIPEIMETHBIE CBSI3H, TBOPUECKU MTPUMEHSET MOJIyYCHHbIE 3HAHHUS B HE3HAKOMOW CUTYaIUU.
3. OrcyTcTBUE OMIMOOK M HEAOUYETOB MPU BOCIIPOU3BEICHUN N3YYEHHOTO MaTepHalia, IPU YCTHBIX OTBETaX YCTPAHEHUE OTAEIbHBIX
HETOYHOCTEH C MOMOUIBIO JOTOJHUTEIBHBIX BOIIPOCOB YUUTES, COOJIIO/IEHUE KYIbTYPhl YCTHOM peyu.

Otmetka "4":

1. 3HaHKe BCEro M3y4EHHOTO MPOTPaMMHOTO MaTepHara.

2. YMeHuil BBIACNSTD TJIaBHBIE MOJOXKEHUS B U3yYEHHOM MaTepHalie, Ha OCHOBaHUHU ()aKTOB U MPUMEPOB 0000111aTh, 1eJaTh BHIBOIDI,
yCTaHaBIMBATh BHYTPUIIPEIMETHBIC CBA3H, IPUMEHSITH IMOTYUCHHbIC 3HAHUS Ha MPAKTUKE.

3. HeznaunrenpHbie (HErpyObie) OMIMOKU M HEOUETHI IIPH BOCIIPOU3BEICHNN U3YUEHHOTO MaTepralia, COOII0IeHHE OCHOBHBIX
paBUJI KyJbTYPhl YCTHOU PEUH.




OtMmerka "3" (ypoBEHb IPEACTABIEHUM, COYETAIOLIUXCS C JIEMEHTAMH HAYYHBIX TIOHSTHI):

1. 3HaHKe U yCBOEHUE MaTepHalia Ha YPOBHE MUHUMAJIbHBIX TPEOOBAaHUN POrPaMMBI, 3aTPYTHEHUE MPU CAMOCTOSITEIEHOM
BOCTPOM3BEIEHIH, HEOOXOIMMOCTh HE3HAYUTEIBHOM MMOMOIIY TPEToAaBaTelsl.

2. YMenue paboTaTh Ha ypOBHE BOCIIPOU3BEICHUS, 3aTPYAHECHUS ITPU OTBETaX HA BUIAOU3MEHEHHBIE BOIIPOCHI.

3. Hanuuue rpy06oii ommOKy, HECKOJIBKUX HErpyOBIX MPU BOCIPON3BEICHIUN U3yUYEHHOTO MaTepHasia, He3HAUUTEIbHOE
HECOOJI0ICHNE OCHOBHBIX MIPABHII KYJIbTYPhl YCTHOM PEUH.

Ormerka "2'":

1. 3HaHKe U yCBOEHHUE MaTepualla Ha YPOBHE HUKE MUHUMAJIbHBIX TPEOOBAHUN IPOrPAMMBI, OT/IE€IbHBIE IPEACTABICHUS 00
U3y4YEHHOM MaTepuale.

2. OrcyTcTBHE yMEHUN paboTaTh Ha YPOBHE BOCIIPOU3BEACHHUS, 3aTPYJHEHUS IPU OTBETAX HA CTAHAAPTHBIE BOIIPOCHI.

3. Hannuue HECKOJIBKUX IPYOBIX OIMOOK, OOJIBIIOro YKciia HErpyObIX NPU BOCIPOU3BEACHUH U3YYEHHOIO MaTepHara,
3HAYUTEJIBHOE HECOOJIIOIEHUE OCHOBHBIX MPABUJI KYJIbTYphl YCTHON peyu.

OueHKa BBINOJTHEHUS] NPAKTHYECKHX (J1200paTOpPHBbIX) padoT

Otmerka "S" craBUTCS, €CIIM YUYEHHUK:

1.IIpaBunpHO onpenenns Heab OnbITa.

2. BommosHun paboTy B OJTHOM 00bEME ¢ COOMIOIEHHEM HEOOX0JUMON MOCIEA0BATEILHOCTH POBEACHHSI ONIBITOB M U3MEPEHUH.
3.CaMOCTOSATENHHO U PALIMOHAIBHO BHIOPAI M MOATOTOBUII IJISl OTBITA HEOOXO0IMMOE 00OPYI0BaHHE, BCE OIBITHI TPOBEJ B YCIOBUSIX
U pexuMax, 00eCreunBarOINX MOJyYEeHHE PE3yIbTaTOB U BHIBOJAOB C HAMOObIIEH TOUHOCTHIO.

4.Hay4HO TpaMOTHO, IOTUYHO OMHKCAT HAOIIOACHUS U C(HOPMYIUPOBAI BBIBOJIBI U3 OMBITA. B peCTaBIC€HHOM OTYETE MPaBUIIBHO U
aKKypaTHO BBIIIOJIHUJI BCE 3aIIMCH, TaOJIUIIbl, PUCYHKH, TpaUKH, BBIYUCICHUS U CIEJal BbIBODIL.

5.IposBisieT OpraHU3aliMOHHO-TPYAOBbIE YMEHHUS (OIEPKUBAET UNCTOTY pabOyero MecTa v NopsiA0K Ha CTOJIE, 3KOHOMHO
UCIOJIBb3YET PACXOAHbIE MATEPUAIIbI).

6.OKCIEPUMEHT OCYILECTBIISET 110 IUIaHy C YY€TOM TEXHUKU O€30MIaCHOCTH U MPABUJI pabOTHI C MaTeprallaMu U 000PYIOBaHUEM.
OrmeTka "4" cTaBUTCS, €CJIM YUEHHUK:

1. OneIT IPOBOAMI B YCIOBHSIX, HE 00ECIIEUMBAIOLIUX JOCTATOUHON TOYHOCTH U3MEPEHUM.

2. Vnu Obu1o OMyIIEHO ABA-TPH HEJIOYETA.

3. Ninu He 601ee oaHOM HETpyOOii OIIMOKK U OJJTHOTO HEJ0UETA.

4. Vnu sKkCiepuMEHT MPOBEAEH HE MOJTHOCTHIO.

5. inu B onucannu HaOJIIOIEHUH U3 OTBITA TOMYCTHJI HETOYHOCTH, BBIBOJIBI C/IENIaJl HETIOTHBIE.

OtMmerka '"'3" craBuTCH, €CJIN YYCHHUK:



1. I[IpaBMIIbHO OTIpeErI IENIb ONbITa; PA0OTY BBHIIIOIHIET MIPABUIBHO HE MEHEE YeM HAIOJIOBUHY, OJJHAKO 00BEM BBITIOJTHEHHOU
YacTH TAKOB, YTO MO3BOJISIET MOTYYHUTh IPABUIIbHBIE PE3YIbTATHI H BHIBOABI IO OCHOBHBIM, IPUHIIUIHAIEHO BaKHBIM 33/1a4aM
padoTHL.

2. Nnu moxbop obopynoBanus, 00bEKTOB, MATEPHATIOB, a TAKXKE padOTHI 110 HauajIy OMbITa MPOBEN C TOMOIIbIO YUUTENS; UIH B XOJI€
MIPOBEJICHUS OIBITa U U3MEPEHHM OBLITN TOMYILIECHBI OIMOKY B OMIMCAHUU HAOMIOeHUH, (POPMYIHpPOBAaHUH BHIBOJOB.

3. OnbIT IPOBOAMIICS B HEPALIMOHATBHBIX YCIOBHSIX, YTO MPUBEJIO K MOJIYYCHUIO PE3YJIbTATOB C OOJIBIICH MOTPEIIHOCTHIO; UM B
0oTuéTe OBLIM AOIYIIEHBI B 00IIEH CI0KHOCTH He OoJiee IBYX OLIMOOK (B 3aMUCAX €AUHUIL], U3MEPEHUSX, B BBIYUCIECHUSX, TpaduKax,
Tabnuiax, cxemax, 4 T.J.) HE IPUHIMIHAIBHOTO JIJIsl JAHHOU paboThl XapakTepa, HO MOBJIUSABIIUX HA PE3YJIbTaT BHIMOJHEHUS.

4. JlommyckaeT rpyOyro OIIMOKY B X0JI€ dKCIIEpUMEHTa (B 0OBSICHEHUH, B 0DOPMIICHUU PA0OThI, B COOJIIOICHUH MPABUI TEXHUKH
0e30macHOCTH MpHU padOTe C MaTepragaMu U 000pyJOBaHUEM ), KOTOpAsk UCIIPABIISIETCS IO TPEOOBAHUIO YUUTETIS.

OrmeTka ""2" cTaBUTCS, €CJIM YYEHHK:

1. He onpenenui caMoCTOSTENBHO LIETh OMbITA; BHIIIOJHUI pa00OTy HE MOJHOCTHIO, HE MOATOTOBWII HYKHOE 000pYy/I0BaHKE U 00bEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISIET C/ENIaTh MPABUIIBHBIX BBIBOJIOB.

2. lnu onbIThI, U3MEpPEHUs, BBIYUCIICHUS, HAOTIOACHHS POU3BOAUINCH HETIPABUIIHHO.

3. Winu B xo1€e paboThI U B 0TYETE OOHAPYKIIKNCh B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUEHHBIE B TPEOOBAHUAX K olleHKe "3".

4. omyckaert aBe (u 6osee) rpyObie OMMOKH B X0/I€ SKCIIEPUMEHTA, B 00BSICHEHNH, B 0pOpMIIEHUHU pabOThl, B COOIIOIEHUH MPaBUII
TEXHHUKH 0€30MacHOCTH IpU paboTe ¢ BeuiecTBaMu U 000pyA0BaHUEM, KOTOPbIE HE MOXKET UCIIPABUTH JaXe 10 TPeOOBAHUIO
YUUTES.

OueHka caMOCTOSITEIbHBIX MICbMEHHBIX H KOHTPOJIbHBIX padoT.

OrmeTka "S" cTaBuTCS, €CJIM YUEHHK:

1. Beimosiau paboTy 6e3 ommrOoK U HEI0YETOB.

2. Jlonyctuin He 60jee 0JHOTO HEAOYETA.

OtmeTtka 4" cTaBUTCS, €CJIM YUYESHUK BBITOJHIII pabOTy MOJHOCTBIO, HO TIONYCTHI B HEH:

1. He Gonee onHOM HErpyOO ONTMOKHM M OJTHOT'O HEJI0YeTa.

2. Wnu He 6osee NBYX HEAOYETOB.

OtmMmetka "3" craBUTCS, €CIIM YYEHUK IPABUIILHO BBITIOJIHUI HE MeHee 2/3 paOOoThl UJIH TOMYCTHII:

1. He Gomee aByX rpyOBIX OMIUOOK.

2. Vnu He 6onee ogHoM rpy00it 1 0HOM HErpyOoii OIMOKH U OJTHOTO HEOUYETA.

3. inu He 6oree IByX-TpexX HErpyObIX OLINOOK.

4. Unm ogHoM HerpyOoil omuOKH U TpEeX HEI0UETOB.

5. inu ipyt OTCYTCTBUU OLIMOOK, HO MPH HATTUYUU YETHIPEX-TISITH HEJJOUETOB.



Otmerka "2" craBUTCS, €CIIM YUYEHHUK:
1. JlomycTus 4nciao omrOOK U HEOYETOB MPEBOCXOIAIIEE HOPMY, IPU KOTOPOU MOKET OBITH BhICTaBIIeHa OlleHKa "3".
2. Vnu ecnyu npaBUIIBHO BBIMOIHUII MEHEE MOJIOBUHBI paOOTHI

Conep:kaHue y4eOHOTro mpeaMeTa, Kypca.

BBenenue (3 4)

buonorus Hayka o >kuBoW mpuponae. 3HaueHHUE OUOJOTMYECKHUX 3HAHUN B coBpeMeHHOM >xu3HU. [Ipodeccuu, cBsizaHHBIE C
ouonorueir. Metoasl uccinenoBanusa 6uosnoruu. [loustue «oxku3Hb». COBpeMEHHBIE HAy4YHBIE MPEICTABICHHUSI O CYIIHOCTH YKU3HHU.
CBoiicTBa )KUBOTO. YPOBHU OpraHU3alN KUBOU TPUPOIBI.

JdeMmoHcTpauus

[TopTpeThl y4€HBIX, BHECIIMX 3HAYUTEIBHBIN BKJIa/ B Pa3BUTHE OMOJIOTHYECKON HAYKH.

Paznen 1. Mosekyasipabiii ypoBeHb (10 1)

OO01masi XxapakTepucTUKa MOJIEKYJSIPHOTO YpOBHSA OpraHu3anuu >kuBoro. CocTtaB, CTpO€HHE U (PYHKIMU OPraHUYECKHX BEIIECTB,
BXOJSIIIUX B COCTaB >KMBOTO: YIJIEBOJbI, JUMHUABI, O€JIKU, HYKICHMHOBbIE KUCIOTbl, AT® u apyrue opraHMyecKkue COeAMHEHHUS.
buonornueckue karanuzatopsl. Bupycel.

JdeMmoHcTpauus

CxeMbl CTpOEHUS MOJIEKYJT XUMUYECKUX COEUHEHUM, OTHOCAIIUXCSI K OCHOBHBIM IPyIIIaM OPraHUYECKHUX BELIECTB.

JlabopaTopHblie U NpakTHYecKHe PadoThI

Pacmennenue nepokcuaa Bogopoaa GepMeHTOM KaTama3oun.

Paspnen 2. Knerounslii yposens (15 4)

OO1ast xapaKTepUCTHKa KJIETOUYHOTO YPOBHSI OpraHu3aluu >KuBoro. Kietka— cTpykTypHas U (pyHKUIMOHAJIbHAsA €IWHUIA KU3HU.
Meroasl nzydenus KieTku. OCHOBHbBIE MOJIOKEHUS KIIETOYHOW TEOPUU. XUMHUYECKUH COCTaB KJIETKH U €ro MocTossHCTBO. CTpoeHue
KJIETKU. OYHKIIMU OPraHOUIOB KIJIETKH.

[IpokapuoThl, 3yKaprOThl. XpOMOCOMHBIN HA00p KiIeTku. OOMEH BEIleCTB U MPEBpAIIeHUe YHEPTUN — OCHOBA KU3HEEATEITLHOCTH
KJIETKH. DHEepPreTUuecKuil 0OMeH B KileTKe. A3poOHOe U aHa’poOHOe nbixaHue. PocT, pa3BUTHe W KU3HEHHBIM UKI KiIeToK. O0mue
MOHATHUSI O JISTICHUU KJIETKU (MUTO3, MeH03). ABTOTPO(BI, TETEPOTPOdHI.

JdeMmoHcTpauus

Mopenp kneTkd. MukporpenapaTel MUTO3a B KJIETKaX KOPEWIKOB JyKa; XpoMOocoM. Mojenu - anmvKalud, WUTFOCTPUPYIOLINE
JieieHre KJIeToK. Paciemnienrne nepokcuaa BoJIopoJia ¢ MOMOIIbI0 (DEPMEHTOB, COIEPKAIIMXCS B )KUBBIX KIETKaAX.

JlabopaTopHbie U NpakTHYecKHe PadoThI

PaccmarpuBanue KJIETOK pacTeHUM U KUBOTHBIX 10T MUKPOCKOIIOM.



Pasnen 3. Oprann3menHsiii ypoBensb (14 1)

becnionoe u mosoBoe pasMHOkeHHE OpraHu3MoB. Ilonosele kieTku. OmiogorBopeHue. MHAMBUAYAIbHOE pa3BUTHE OPraHU3MOB.
buorenernueckuii 3akoH. OCHOBHbBIE 3aKOHOMEPHOCTH IEpeAayu HacJeICTBEHHON uH(popmanuu. ['eHeTnueckas HENpepbIBHOCTD
KU3HHU. 3AKOHOMEPHOCTH U3MEHYHBOCTH.

JdemoHcTpanus

Muxkponpenaparsl AULEKIETKH U CIEPMATO301/1a )KUBOTHBIX.

JlaGopaTopHble U NpaKTHYECKHE PAdOTHI

BrIsiBIEeHME H3MEHYMBOCTH OPraHU3MOB.

Paznen 4. IlonyasiiuoOHHO-BU10BOi YPOBEHb (8 1)

Bun, ero xpurepun. Crpykrypa Buaa. I[Ipoucxoxknenue BunoB. Pa3Burhe 53BOMIOLMOHHBIX HpenacrasieHui. [lomymsanus—
3JIEMEHTapHas €AMHMLIA 3BOJIOLUMU. boppOa 3a CyllecTBOBaHHWE M €CTECTBEHHBIM OTOOpP. DKOJOrMS Kak HayKa. DKOJIOTMYECKHE
(dakrtoppl U ycnoBus cpeabl. OCHOBHBIE IIOJIOKEHHS TEOPUU 3BOIIOLUHU. [IBMKyIIME CHJIbl 3BOJIOLMU: HACJIEICTBEHHOCTD,
U3MEHYUBOCTh, OOppOa 3a CyILIECTBOBaHME, €CTECTBEHHBIH O0TOOp. [IprcmocoO0aeHHOCT U €€ OTHOCUTEIBHOCTh. MCKyCCTBEHHBIH
ot0op. Cenekuusi. O0pa3zoBaHuE BUJOB— MUKPOIBOJIIOLUSA. MakpO3BOJIIOLIHSL.

JdemoHcTpanus

['epbapuu, KOJUIEKIIMM, MOJEIH, MYJSKH PACTEHUHW M JKUBOTHBIX. JKHMBBIE pacTeHUsT M KUBOTHbIE. ['epbapum M KOJUIEKIIHH,
WUTIOCTPUPYIOIINE U3MEHUYUBOCTbD, HACIEICTBEHHOCTD, IPUCIIOCOOICHHOCTD, PE3YJIbTaThl HCKYCCTBEHHOTO O0TOOpA.

JlabopaTtopHblie U NpakTHYecKHe PadoThl

N3ydenne Mop}onornueckoro KpuTepus Buja.

IKCKypCcus

[TprunHBl MHOTOOOPA3Us BUAOB B IPUPOJIE.

Pa3znen 5. IkocucreMHbii ypoBeHb (7 4)

buonenos. Okocucrema. buoreonenos. B3aumocBsazp nomyssiuil B 6uoreoneHose. Llenu nuranus. OOMEH BelIeCTB, MOTOK M
IpeBpalleHNe SHEPruu B OuoreoneHose. VckyccTBEHHbIE OMOLIEHO3bl. DKOJOTHYECKas CYyKLIECCHUSI.

JdeMoHcTpanus

Konnekuuu, WImoCcTpUpyOIIKe SKOJIOTHYECKHEe B3aUMOCBS3H B OnoreoiieHo3ax. Moaenu 3KocucTeM.

JIKCKypCHA
buoreonenos.
Pasnen 6. buocpepnsiii yposens (11 1)



buocdepa u e€ cTpykrypa, cBOICTBa, 3aKOHOMEPHOCTU. KpyroBOpOT BEIIECTB W SHEPTUH B OMocdepe. IKOJOTUUECKHE KPU3HCHI.
OCHOBBI HAlMOHAJIBHOTO NPHUPOAOIOIL30BaHUS. BO3HMKHOBEHHWE M PA3BUTHE JKU3HU. B3risiapl, TUOOTE3pl W TEOPUH O
IIPOUCXO0XKJIEHNUHU KU3HH. KpaTkas uctopus pa3BUTHs OpraHMYecKoro mupa. /J{okazarenbcTsa 3BOIIOLUN.

JdemoHcTpanus

Mopnenu - anmukauuu «buocdepa u yenoBek». OKkaMeHENIOCTH, OTIEYATKU, CKEJIEThl TO3BOHOYHBIX KUBOTHBIX.

JlabopaTopHblie U NpakTHYecKHe PadoThI

N3yyeHune naneoHTONIOrHYeCKUX I0KAa3aTebCTB SBOJIOLIMH.

IKCKYpPCHSA B KPacBeIUECKUI My3€el WM Ha Ie0JIOrMYeCKoe OOHaKEHHE.

Conep:xanue y4eOHOIro nmpeamera, Kypca.

No HasBanue paznena | KonmnuectBo OcHoBHBIE BUBI yUeOHOM
paznena | pabouei 4acoB 10 NEeATETbHOCTH
paboueil | mporpamMMbl paboueii

IPOrpaMMBbl nporpamMmme
Beenenue. 3 OnpenensroT NOHATHSA,
buonorus - nHayka dbopMupyemMble B X0J1€ U3yUEHUS
0 JKUBOI pupoze TEMBI: «OHOJIOTHS,

«MHKOJIOTHS, «OPHUOTOTHS»,
«AITBTOJIOTHSI, «TTAIC000TAHUKAY,
(TEHETUKAY,

«Oonoduznkay, «OUOXUMHUSI,
«paguoOUOIOTUs», KKOCMUYECKAsI
ounonorus». XapakTepu3yoT
OHMOJIOTHIO KaK HayKy O >KUBOM
npupoze. PackppiBatoT 3HaueHue
OMOJOTUYECKUX 3HAHUM B
COBPEMEHHOM KU3HHU. [ [puBogsar
npuMepsI podeccui,

CBSI3aHHBIX ¢ OmoJyorueil. becemyror
C OKpY’KaloIUMU O mpodeccusix,
CBSI3aHHBIX ¢ Onosorueit. ['oToBsT




MPE3eHTaIN O MPOPECCHsIX,
CBSI3aHHBIX C OMOJIOTHEH.
OnpenensitoT NoHsTHS,
dbopMupyeMBbIE B XOI€ U3yUCHUS
TEMBI: «HAYKay, «HAYYHOE
UCCJICIOBAaHHUEY, HAYYHBIH METOI»,
«HAy4YHBIN QaKT», «HAOTIOACHHUEY,
«IKCIIEPUMEHTY, «TUTIOTE3a»,
«3aKOHY.

Pazngea 1.

MonekynsapHbii
YPOBEHb

10

OnpenensitoT NOHsTHS,
dbopMupyeMBbIC B XO€ U3yUCHUS
TEMBI: «OPTAaHHUYECKHE

BEIIICCTBA», «OCIIKI»,
«HYKJIEMHOBBIE KUCTIOTHD»,
«YTJIEBOABDY, <OKUPBI (JTUMUIBI ),
«OMOTIONIUMEPHD, K(MOHOMEPHD».
OnpenenstoT NOHATHS,
bopmupyembie

B XOJI€ U3YUYEHUS TEMBI: «yTJIEBOJIbI,
WM caxapubl», KMOHOCAXapUIbD»,
«JIMCaxapUIbly», «IIOJUCAXAPUJIBI»,
«pub03ay, «AE30KCUPHO03a,
«TITIOKO03a», «PPYKTO3a»,
«rajaKkTo3ay», «caxaposay,
«MaJIbTO33», «JIAKTO3a», KKpaxMain,
«TTUKOTEHY, «XUTUH.
XapakTepusylT COCTaB U CTPOCHHE
MOJIEKYJT yTIIEBOIOB.

VY craHaBIMBaOT NPUYMHHO -
CJIEICTBEHHBIE CBSI3U MEXKIY




XUMHYECKUM CTPOCHUEM,
cBOMCcTBaMH U QYHKUIUAMU
YIJIEBOIOB HA OCHOBE aHAJIN3a
PUCYHKOB U TEKCTOB B YU€OHUKE.

Pa3znen 2.

Knetounsrit
YPOBEHb

15

OnpenenstoT NOHATHS,
dbopmupyeMbIe B XO€ U3yUCHUS
TEMBI: «KJIETKa», «METOJIbl U3YUYECHHUS
KJIETKW», «CBETOBAask MUKPOCKOIIHS»,
«QJIEKTPOHHASI MUKPOCKOIIUS,
«KJIETOYHAS] TEOPUSI.
XapaKkTepu3yroT KJIETKY Kak
CTPYKTYPHYIO U (YHKIIMOHATIHLHYO
CAUHUILY KU3HU, €€ XUMUYECKUI
COCTaB, METO/IbI U3YUECHUS.
OOBSCHSIIOT OCHOBHBIE TTOJIOKEHUS
KJIETOYHOM Teopun. CpaBHUBAIOT
MPUHITUIIBI PA0OTHI M BO3MOKHOCTH
CBETOBOM U 3JIEKTPOHHOU
MHUKPOCKONTMYECKOW TEXHUKHU

Pa3nea 3.

OpraHu3MeHHbIN
YPOBEHb

14

OnpenenstoT NoHATHS,
dbopmupyeMbIe B X0 U3yUCHUS
TEMBIL: «PAa3MHOKEHUE
OpraHU3MOBY, «0eCcTooe
Pa3MHOXEHUEY, KITOYKOBAHUE,
«JIETICHUE TENIAY,

«CTHOPBI», KBET€TaTUBHOE
Pa3MHOXKEHUEY, KII0JIOBOE
Pa3MHOXEHUEY, «KTAMETBD»,
«repMadpoIUThD), «CEMEHHUKI,
«SIMYHUKW, «CIIEPMATO30UIbI»,
«TALEKJIETKN». XapaKTEPU3YIOT




OpTraHU3MEHHBIN YPOBEHb
OpTraHMU3aI1H KUBOTO, MPOIIECCHI
0€ecroJoro v nojaoBoro
pPa3MHOKEHUs1, CPABHUBAIOT HX.
OnuchIBaIOT CIIOCOOBI
BErE€TATUBHOI'O PA3MHOKEHUSI.
OnpenensoT MOHATHUSA,
dbopmupyemMbIe B XO€ U3yUCHUS
TEMBI: KOHTOTEHE3,
«OMOPHUOHAJIBHBIN TIEPHO/T
OHTOTEHE3a (AMOPHOTEHE3)»,
NOCTAMOPUOHANIBHBIN MEPHO/T
OHTOT'€HE3a», IIPSIMOE Pa3BUTHUE,
«HETIPSIMOE Pa3BUTHUE, «3aKOH
3apOJIBIIIEBOTO CXO/ICTBAY,
«OMOTEHETUYECKHM 3aKOH,
«(umorenesy.

Pa3nea 4.

[TonmynssunoHHO-
BUJIOBOI YPOBEHD

OnpenenstoT NOHATHS,
dbopmupyeMbIe B X0I€ U3yUCHUS
TEMBI: «BU», «<MOP(HOIOrHIeCKUi
KPUTEPUHN BUIA,
«(pHU3HOJIOTHYECKUIN KPUTEPUI
BUJ2», KTCHETUYECKUN KPUTEPUH
BHUJIA», «OKOJOTUYECKUN KPUTEPUN
BUJIA», «TeorpapuuecKuii KpuTepui
BHUJIA», KUCTOPUYECKUNA KPUTEPUI
BHUJIA», «apeaiDy, «IOMYJISALHI»,
«CBOMCTBA MOIYJISALHANY,
«OomoTrmueckue coodmiecTBay. JlaroT
XapaKTEPUCTUKY

KPUTEPHUEB BHUJIA, TOMYJISIIUOHHON




CTPYKTYpbI BUAa. ONUCHIBAIOT
cBoricTBa monyJsauii. OOBSCHIIOT
POJIb PENPOAYKTUBHOM U30MSIIUU B
NOAACP>KaHUM 1IEJIOCTHOCTH BUA.
BBINOMHSIOT IPaKTUYECKYI0 PabOTy
10 U3yYEeHUIO MOP(OIOTHYECKOTO
KpUTEpHS BUJA.

Paznea S.

DKOCUCTEMHBIN
YPOBEHb

OnpenenstoT NOHATHS,
(opMupyeMBbI€ B X0J1€ U3yUEHUS
TEMBI: «OMOTUYECKOE
COOOIIECTBOY, OUOIICHO3Y,
«3KOCUCTEMAY, «OUOTEOIICHO3Y.
OnuceIBaKOT U CPaBHUBAIOT
HKOCHCTEMBI Pa3IMYHOTO YPOBHSI.
[IpuBOIAT MPUMEPHI IKOCUCTEM
pa3HOro ypoBHA. XapaKTepU3yIOT
aKBapUyM KaK MCKYCCTBEHHYIO
skocucTeMy OnpenenstoT MOHATHS,
(opMupyeMbI€ B X0JI€ U3yUEHUS
TEMBL: «BUIOBOE pa3HOOOpa3uey,
«BHJIOBOM COCTaB», «aBTOTPOQBI»,
«reTepoTPOPBD», KIIPOLYLIEHTHD,
«KOHCYMEHTBD», PEIYLIEHTBI»,
«APYCHOCTBY, «PEAKUE BUABIY,
«BHUJBI - CPEAOOOPAZOBATEITM.
XapakTepusyroT MOp(}OIOrHIecKyIo
U TIPOCTPAHCTBEHHYIO CTPYKTYPY
c000111eCTB. AHATU3UPYIOT
CTPYKTYPY OMOTHYECKUX COOOIIECTB
110 CXEME

Pa3nea 6.

buocdepnsrit

11

OnpenensoT NoHATUA: «Ornocdepar,




YPOBEHB

«BOJIHASI CpPeiay, «HA3EMHO-
BO3IYLIHAs

cpenay, «Imo4YBay, «OpraHu3Mbl Kak
cpena oOuTaHUs ), KMEXaAaHUIECKOE
BO3JIEHCTBHEY, «(PUBNKO-
XUMHYECKOE BO3JEHCTBUEY,
«MEPEMENIEHUE BEILIECTBAY,
«TYMYC», «PUIBTPALIUS.
XapaxkTepusyroT ouochepy Kak
IJI00QJIbHYIO SKOCHUCTEMY.
[TpuBOIST IpUMEPHI BO3ICHCTBUS
YKMBBIX OPTaHU3MOB Ha Pa3IHYHbIC
cpenbl )xu3Hu OnpeaesaoT
MOHATHUS: «OMOTEOXUMUYECKUI
IIUKID», «OMOTCHHBIE (TUTATEIILHBIC)
BEIIECTBA», KMUKOTPO(DHBIE
BEIIECTBA», KMAKPOTPOPHBIC
BEILIECTBAY», KMUKPOAJIEMEHTHI.

JlaGopaTopHO-IpakTHYeCKHEe W KOHTPOJbHbIE PA0OTHI

n/n

HaumeHnoBanmue
pa3aesioB U TeEM

Bcero
JacoB

N3 nux:

JlaGoparopno- | lara | O0o01marommue u
NpaKkTHYecKue

KOHTPOJIbHbIE
padoThlI.
IKCKYpCHUH.
BxoaHoil KOHTPOJIb.
IIpomeskyTOUuHast
arrecTranus

Jlara

BBenenue.




buonorus -

HayKa
0 )KUBOU
pUpoJIe
2. | Monekynsapusiii | 10 JIa6. pa6. Ne 1 BxoaHOM KOHTPOJIB.
YPOBEHb Pacmeruienue O06o0maromumii
MEepOKCHU/Ia ypok Ne 1 o teme
BOJIOpOJIa «Oprannyeckue
dbepmeHTOM BEILIECTBAY
KaTajaa3oun
3. | Knerounsrit 15 JIa0. pad. Ne 2 O000marommii
YPOBEHb PaccmarpuBanue ypok Ne 2 CtpoeHue
KJIETOK OaKTepui, KJIETOK IPOKapUoOT U
pacTeHu U DYKApUOT 110 TEME
JKUBOTHBIX IIOJ Oo0o0marommit
MHKPOCKOTIOM ypok Ne 3 «/lenenue
KJIETKI»
4. | Opranu3MeHHbl | 14 IIpakT. pa6. Ne 1 00600 marommit
YPOBEHb Pemenue ypok Ne 4
T€HETUYECKUX «nauBHUyanbHOE
3a/1a4y Ha pa3BuTHE
MOHOTHOPHIHOE OpPraHU3MOB»
CKpEILNBaHUE. Oo0oo0marommit
IIpakr. pad. Ne 2 ypok Ne 5 o reme
Pemenne «Pemenue
TEHETUYECKUX TEHETUYECKUX
3a7a4 Ha 3aga9u»
HACJIEIOBAHNUE O6o01marouui
MIPU3HAKOB MPH YPOK- ceMHuHap 6 no
HETOJHOM Teme «Cenekuus Ha




JTOMUHHUPOBAHUH ciyx0e yemoBeKay
IIpakr. pad. Ne 3
Pemenne
TEHETUYCCKUX
3a/1a4y Ha
JTUTHOPHUIHOE
CKpElLIMBaHUE
IIpakT. pa6. Ne 4
Pemenue
TeHETHYECKUX
3a/1a4 Ha
HaCJIeJOBaHHE
MIPU3HAKOB,
CIETUICHHBIX C
OJIOM
JIao. pad. Ne 3
BrrsBienue
U3MEHYHBOCTH
OpraHU3MOB
5. | [lonynsuuonHo- | 8 JIab. pa6. Ne 4 00600 maroumit
BUOBOM N3yueHue ypok Ne 7 «3amura
YPOBEHb MOP(OTOTUYECKOTO MPOEKTOB IO
KpUTEPHUS HCCIIe0BATEIbCKOM
BUJIA NesiTeIbHOCTH
HKOJbHHUKOBY.
6. | Oxocucremubii | 7 - Ikckypeusa Ne 1 B
YPOBEHb OMOreoIeHO3
7. | buochepnsbrit 11 - Oo6o01marouuii
YPOBEHb Ypok-

KOHGepenumsi Ne 8.




«3anuTa NpoeKToB
o
MCCIIE0BATEIbCKON
NEATEITbHOCTI
IKckypeuss Ne 2
Ha re0JIOTUYECKOE

oOHa)KeHHe
HanpagBiieHUus1 IPOEKTHOM 1eATEJILHOCTH 00Y4aI0IIMXCSI
Ne i/ HanpagsJieHust NPOEKTHOM AeATEILHOCTH Cpoku peanu3anmuu Oo0yuyarommuecs,
MPoeKTa peaju3yrouue NnpoexKT

TemaTuuecknii iiad Ha 2017/2018 yueOHnblii roa

Ipeamer «buosorus», kiaacc 9

YMK « buoJsiorusi: BBenenue B 001y ounosoruro. 9 kinace» B.B. Ilaceunnk, A.A. Kamencknii, E.A. Kpukcynos, I'.I'.
IlIBenoB

Tema Jara Kosm-Bo | Tun OCHOBHBIE Bun yuebHolt gesitensHOCTH Dopmsl




/11 MIPOBENICHUSI | YacOB ypoOKa | BOIIPOCHI OpraHu3aINH
COIEP KAHUS eOHO-
iaH | GaxT P i‘c{)sHaBaTenLHo
i
TSI TCILHOCTH
00yJaroIIMXCs
1 2 3 4 5 6 7 9
Brenenue (3 yaca)
1 buonoruss — nayka | 4.09. 1 YUH | buonoruss — | Onpenensitor MOHATHUS, KomnektuBHas,
0 >KUBOU TIPUPOIE M HayKa O dbopMupyeMBbIE B X0 U3yUCHHUS WHIUBUyaJIbH
KHBOU TEMBI: «OHOJIOTHS, «KMUKOJIOTHUS, ast
pUpoe. «OPHUOJIOTHSI, «AJTBTOJIOTHS,
3HaucHUE «1aJae000TaHUKAY, «TCHETHKAY,
ononornyeck | «onodusukay, «KOMOXUMHUS,
WX 3HAHUU B | «PaMOOHNOJIOTHS», KKOCMUYECKas
COBPEMEHHOM | OMOJIOTHS.
JKU3HH. XapakTepusyroT OHOJIOTHIO KaK
[Ipodeccun, | HAyKy O )KUBOM MPUPOJIE.
CBsI3aHHBIC ¢ | PackpbIBatOT 3HaUCHUE
ouosoruei OMOJOrMYeCKUX 3HAHHUH B

COBPEMEHHOM KHU3HHU.
[TpuBoasaT mpuMepsl podeccuii,
CBSI3aHHBIX C OMOJIOTHEH.
becenyroT ¢ OKpyKaronmMu
(poICTBEHHUKAMH, 3HAKOMBIMH,
CBEPCTHHUKAMH) O Mpodeccusx,
CBSI3aHHBIX C OMOJIOTHEH.
["OTOBAT Mpe3eHTaIuH O
npodeccusx, CBI3aHHBIX C
OunoJIorueH, UCIoIb3ys
KOMIBIOTEPHBIE TEXHOJIOTHHU




MeTtoabl 6.09 Kb ITonsTue o OnpenensitoT NOHsTHS, KomnnexTuBHas,
WCCJIETOBaHMSI B HayKe. dbopMupyeMble B X0/1€ U3yUEHUs WH/IMBHUIYaJIbH
ouonoruu Meroasl TEMBI: «HAYKA», KHAYYHOE as1, pabora B
HAy4YHOTO UCCIIEIOBaHKE», KHAYUHBII METO/1», | Mmapax.
MO3HAHUS. «HAy4YHBIN QaKTy, «HAOTIOACHHUEY,
Oransl «IKCIIEPUMEHT», «TUIOTE3a»,
HAy4YHOTO «3aKOH», KTEOPUS».
UCCIIEJOBaHN | XapaKTEpU3yIOT OCHOBHBIE METO/IbI
s HAy4YHOTO ITO3HAHUS, 3TallbI
HAy4YHOT'O UCCIIEI0BAHUS.
CaMocCTOATENBHO (POPMYIIUPYIOT
poOJIeMbl UCCTIEIOBAHUSI.
CoCTaBISIOT OATAHYIO CTPYKTYPY
OyIyIIero caMmoCTOSI TETHHOTO
MCCJIETIOBAHMSI
Cymnocts xu3an | 11.09 YUH | CymHocTh OnpenensroT NOHATHUSA,
U CBOMCTBA KUBOTO M MOHSITUS dbopMupyeMble B X0J1€ U3yUEHUS
«OKU3HDBY. TEMBL: OKM3HbY, <CKU3HECHHBIE
CaoiicTBa CBOMCTBA», «OMOJIOTUYECKHE
KHUBOTO. CUCTEMBI», «OOMEH BEILECTBY,
YpoBHu «IpolLecchl OMOCUHTE3A U PaCIazay,
OpraHM3alM | «Pa3IpakuMOCTh», KPA3MHOKEHUEY,
AKHUBOU «HACJEICTBEHHOCTDY,
IPUPOJIBI «A3MEHUYUBOCTHY, «Pa3BUTHEY,

«YPOBHM OpraHU3aLlN KUBOTO».
JIar0T XapaKTEPUCTUKY OCHOBHBIX
CBOMCTB JKMBOTO.

OOBACHAIOT IPUYMHBI 3aTPyIHEHUH,
CBSI3aHHBIX C ONPEIACICHUEM
HOHATHSA «GKU3HB.

ITpuBOAAT IpUMEPHI OMOIOTMYECKUX




CHUCTEM Pa3HOTO YPOBHS
opranuzanyu. CpaBHUBAIOT
CBOMCTBA, NPOSABIISIOIINAECS Y
OOBEKTOB JKUBOM U HEXKUBOM
PUPOIBI

Paznen . Monekynsipubiii ypoBeHb (10 gacoB)

4 MonekynsipHbIi 13.09 1 Kb Oo6mmas Onpenenstor NoHTHS, TecToBbIN
YpOBEHb: 0011as XapaKTEPUCTH | POPMUPYEMBIE B X0JI€ U3YUECHUS BXO/IHO¥
XapaKTEePUCTUKA Ka TEMBI: «OPTaHUYECKNE BEIIECTBAY, KOHTPOJIb.

MOJIEKYJISIPHO | «O€TKN», HYKJIIENHOBBIE KHUCIOTBD,
ro0 YPOBHS «YTJIEBOJBIY, <GKUPBI (JTUITUIBI)Y,
OpraHu3alyK | «OMOMOIUMEPHD», KMOHOMEPED.
YKUBOTO. XapakTepu3yrOT MOJIEKYJISIPHBIN
OpraHnyeck | ypOBEHb OPraHHU3aLUU KUBOTO.
e BemecTBa: | ONUCHIBAIOT OCOOEHHOCTU CTPOCHUS
OeJKu, OpraHUYECKUX BEIIECTB KaK
HYKJIEMHOBBIE | OMOTIOJIMMEPOB.
KHUCIIOTHI, OOBICHSIOT IPUYUHBI U3YUYEHUS
YTJIEBO/bI, CBOMCTB OpraHU4eCKUX BEIIECTB
AKUPBI MMEHHO B COCTaBE KJIETKU;
(Umuaml). pa3zHooOpasusi CBOMCTB
buononumep | GMONoaMMEpOB, BXOISIINX B COCTaB
bI. YKUBBIX OPTaHU3MOB.
MoHomMepsbl AHanu3upPyIOT TEKCT y4eOHUKa C
LEIBI0 CAMOCTOSITEIBHOTO
BBISIBJICHUSI OMOJIOTUYECKUX
3aKOHOMEPHOCTEN

5 YrneBoabl 18.09 1 YU YrneBoanl. OnpenenstoT NOHATHS,

VYrieBopl, dbopmupyemMble B X0A€ U3yUCHUS
WIH TEMBI: «YTJIEBOJIbI, UJTU CaXapuIbD»,

Caxapuabl.

«MOHOCAXapuabl», «AUCAXAPUIABID»,




Monocaxapup
bI.

«IOJUCAXAPUIBDY, KPUO03ay,
«I1€30KCUPH003ay», «TIIOK03a»,

Hucaxapunbl. | «ppyKTO3a», «IajJakTo3an,

[Tonmucaxapua | «caxapo3a», «KMaJIbTO3a»,

BI «JIAKTO3a», «KpaxMai», «IJIMKOTeH,
«XUTHHY.
XapakTepusyroT COCTaB U CTPOCHUE
MOJIEKYJ1 YTJIEBO/IOB.
VY cTaHaBnMBarOT NPUYMHHO-
CJICJICTBEHHBIE CBS3H MEXAY
XUMHUYECKUM CTPOEHUEM,
CBOMCTBaMH U QYHKIUSIMU
YIJIEBOJOB HAa OCHOBE aHaJIM3a
PUCYHKOB U TEKCTOB B YUEOHUKE.
[IpuBOIAT MpUMEPHI YTIEBOIOB,
BXO/ISILIINX B COCTaB OPTraHU3MOB,
MECTa UX JIOKaJU3aluu 1
OMOJIOTHYECKYIO POJIb

JInmu el 20.09 YUH | JIununaer. OnpenenstoT NOHATHS,

M XKupsr. (opMupyeMBbI€ B X0J1€ U3yUEHUs
["opMOHBI. TEMBL: WIAIUIBD», «KUPBD,
OyHkunn «TOPMOHBI», «3HEpPreTudecKas
JUMHJIOB: (YHKIUS JIMIIUI0BY, «3aM1acaoas
SHEepreTHyYecK | QYHKUHUA JUIMHUIOBY, «3aIUTHAS
asi, (bYHKIUS JIUMUI0BY, «CTPOUTEIbHAS
3amacaromasi, | QyHKUUS JUIHIOBY, «PEryIsITOpHAs
3alUTHas, (GYHKIUS JTUTTUIO0BY.
cTpoutenpHas | J[aroT XxapakTepUCTHKY cOCTaBa U
, CTPOCHHMSI MOJIEKYJI JIUTIUIOB.
perynsaTopHast | Y cTaHaBIMBAIOT IPUYUHHO-

CJICACTBCHHBIC CBA3HU MCKIY




XUMHYECKUM CTPOCHUEM,
CBOMCTBaMH U QYyHKIIUSIMHU
YIJIEBOJIOB HA OCHOBE aHANN3a
PUCYHKOB U TEKCTOB B YU€OHUKE.
[TpuBOAAT MpUMEPHI JIUMUIOB,
BXOJISIIIIUX B COCTAB OPTaHU3MOB,
MECTa UX JIOKaJIU3aluu 1
OMOJIOrMYEeCKyI0 poiib. OOCYXK1at0T
B KJ1acce Mpo0IeMbl HAKOIUICHUS
KHUPOB OpPTraHU3MaMU B IIETISAX
YCTaHOBJICHUSI IPUYNHHO-
CJICJICTBEHHBIX CBsI3€H B IPUPOJIE

CocraB u cTpoeHue
OeKOoB.

25.09

YUH

CocraB n
CTPOEHHUE
OCJIKOB.
benkun, unmm
MPOTEUHBI.
IIpocTeie
CJIO’KHBIC
OCJIKH.
AMUHOKHCIIO
TBI.
IHomunenTun.
IlepBuunas,
BTOpUYHAS,
TpeTUYHas U
YETBEPTUYHAS
CTPYKTYpBbI
OCJIKOB.
Jenaryparus
Ocika

OnpenensitoT NoHsTHS,
dbopMupyeMble B X0J1€ U3yUEHUS
TEMBI: «OeJKU, WU MPOTEHUHBDY,
«IIPOCTBIE U CIOXKHBIE OCIIKI,
«aMHUHOKUCJIOTBDY, «ITIOJTUTIETITUI,
«TEepBUYHAS CTPYKTYypa OCIIKOBY,
«BTOpPUYHAS CTPYKTypa OEIKOBY,
«TpeTUYHasi CTPYKTypa OEIKOBY,
«YETBEPTUYHAS CTPYKTYypa OEIKOBY.
XapakTepusyloT COCTaB U CTPOCHHE
MOJIEKYJT OEJIKOB, MPUYUHBI
BO3MOYKHOT'O HapyLIEHUS
IIPUPOHOU CTPYKTYPBI
(menatyparum) OEIKOB.

[TpuBOAST MpUMEPHI ICHATYPAITHH
0enKoB




Oynkiuu 6enkoB | 27.09 YA OyHKIMH Y cTaHaBIMBaOT NPUYUHHO-
OEJIKOB: CJIEICTBEHHBIE CBSI3U MEXKIY
CTPOUTENbHAS | XUMUYECKUM CTPOCHHEM,

, CBOMCTBaMH U (QYHKIUSMU OEIIKOB
JBUTATENIbHAS | HA OCHOBE aHAJIN3a PUCYHKOB U

, TEKCTOB B YUYECOHHKE.
TpaHcnopTHas | [I[puBoasaT mpumepsl OENKOB,

, 3aIUTHAas, BXOJSIIMX B COCTAaB OPraHU3MOB,
PETryJIATOpPHAS | MECT UX JOKaJU3aluu 1

, CATHaJIbHAas, | OMOJIOTUYECKON POJIU
DHEPreTUYECK

as,

KaTaJIUTUYECK

ast

Hyxnennoseie 2.10 YU Hyxnennoseie | Onpenenstor NOHATHS,

KHUCJIOThI KHUCJIOTHI. dbopMupyeMBbIE B X0 U3yUCHUS
Jle30kcupru0o | TEMBI: «HYKJIEUHOBAsI KUCIOTaY,
HYKJIEMHOBAsl | «A€30KCUPUOOHYKIIEUHOBAS
KHUCJIOTa, Wian | kuciota, uina JJTHK»,

JIHK. «pUOOHYKJIEMHOBAsSI KMCJIOTA, UITH
Pu6onyknenn | PHK», «a3oTucThie OCHOBaHUSY,
OBas KUCJIOTA, | «aICHUH», «TYaHUH», KIIATO3UH,
unu PHK. «TUMUH», «ypaLuin,

A30THUCTBIE «KOMILJIEMEHTapHOCTH,
OCHOBAHWSL: «rpancnoptHast PHK (TPHK)»,
aJICHUH, «pubocomuast PHK (pPHK)»,
T'yaHUH, «unpopmarmonnas PHK (uPHK)»,
LUTO3HH, KHYKJICOTHU», «ABONHAS CIIUPAIIb
TUMMH, JIHK».

yparumi. JIaroT XapaKTEPUCTUKY COCTaBa U
KommuiemeHTa | CTpOeHHsI MOJIEKYJI HYKJIIEMHOBBIX




pHOCTH. KHUCTIOT. Y CTaHaBIMBAIOT IPUUUHHO-

TpaHcriopTHa | CIE€ICTBEHHBIE CBSI3U MEXKITY

s PHK XUMHUYECKUM CTPOCHUEM,

(TPHK). CBOMCTBaMH U QYHKIUSIMU

PuGocomMHasi | HyKJIEHMHOBBIX KHCIIOT Ha OCHOBE

PHK (pPHK). | ananu3a pucyHKOB U TEKCTOB B

Nudopmarmo | yueOHUKE.

HHas PHK [TpuBOIST IpUMEPHI HYKJIEMHOBBIX

(uPHK). KHCJIOT, BXOJSAIINX B COCTaB

Hyxneotun. | opraHu3MoB, MECT UX JIOKAJIU3AIUU

JIBorHas 1 OMOJIOTUYECKOM POJIH.

CIIUpaJTh CocraBnstoT 1aH naparpada
yueOHuKa. Pemaror 6uonoruueckue
3a1a4n (Ha MaTEeMaTUYECKUIl pacyeT;
Ha IPUMEHEHUE TIPUHITUTIA
KOMIIJIEMEHTAPHOCTH)

10 | AT® u npyrue 5.10 YUH | Anenozuntpu | OnpenensitoT MOoHATHs,
OpraHUYeCKHe M doc-dar dbopmMupyeMbI€ B X0JIe U3yUCHHS
COCMHEHUS (ATOD). TeMbl: «AneHo3uHTpudoCc-hat
KJIETKH. Anenosungu | (AT®)», «anenozunaudoc-dar

doc-dar (A1D)», «aneno3uHMoHOJoOC-at

(A1D). (AM®)», «Makpo3prudeckas

AJIGHO3UHMO | CBSI3bY, <CKUPOPACTBOPUMBIE

HO-(bocar BUTAMMHBD», «BOJOPACTBOPUMBIE

(AMO). BUTAMHUHBD». XapaKTEPU3YIOT COCTAB

Makpospruye | u crpoerre Mojekyinsl ATO.

CKas CBSI3b. [TpuBOAST MpUMEpPHI BATAMUHOB,

Butamuns BXOJISIIUX B COCTaB OPTAaHU3MOB, U

AKHUPOPACTBOP | UX OMOJIOTUYECKOM POJIH.

UMbIE U ['OTOBAT BBICTYILIEHUE C

BOJIOPACTBOP

COO6HICHI/ICM 0 pOJIM BUTAMHWHOB B




UMBIE (GYHKIIMOHUPOBAaHUU OpraHU3Ma
yeJoBeKa (B TOM YHCIIE C
MCITOJIb30BAaHUEM KOMITBIOTEPHBIX
TEXHOJIOTUH).
OOCy)IaroT pe3ynbTaThl PabOTHI €
0JIHOKJIACCHUKaMH
11 | buonornueckue 9.10 VII [lonsarue o OnpenensroT NOHATHS JlaGopaTopHa
KaTajau3aTophbl KarajauzaTopa | GopMHpyeMbIE B XO/€ U3YUCHHUS s1 pabora Ne 1.
X. TEMBIL: «KaTalau3aTop», «pepment», | «Pacmennenue
buonornueck | «xopepMeHT», «aKTUBHBIA LIEHTP nepokcuaa
ue dbepmenTay. BOZIOpOJAA
KaTaJInM3aTopsl | XapaKTepU3yroT poJib bepmeHToM
. @epMeHT. OMOJIOTMUYECKUX KaTaJIn3aToOpOB B KaTaua3zon»
Kodepmenr. | kietke.
AKTHUBHBII OnuchIBalOT MEXaHU3M pabOThI
LEHTP (bepMeHTOB.
dbepmenra. [TpuBoasaT mpuMepsl GEPMEHTOB, X
Jlabopamopn | TOKaIu3aluy B OPraHU3MeE U UX
as paboma OMOJIOTUYECKON POJIH.
Pacmeruienue | YcranaBiMBaroT NPUYMHHO-
nepokcuaa CJICJICTBEHHBIE CBS3H MEXKIY
BOJIOpOAA 0enKoBOM npupoAoi (epMEHTOB U
(epMEHTOM | ONITUMAJIbHBIMHU YCIOBUSIMH UX
KaTana3zon GyHKIIMOHUPOBAHUS.

OTpabaTbIBalOT yMEHHUS
(dbopMyIupOBaTh THUIOTE3HI,
KOHCTPYHPOBATh, IPOBOJUTH
HKCIIEPUMEHTBHI, OIICHUBATh
MOJTy4YEHHBIEC PE3yJbTaThl HA OCHOBE
cojiepkaHus 1abopaTOpHOM padOThI




12 | Bupycsl 12.10 1 YUH | Bupycsl. OnpenesnsroT NOHATHSA,
M Kancun. dbopMupyeMble B X0/1€ U3yUEHUs
CaMOCOOpKa | TEMBI: «BUPYCBD», «KaIlCH]»,
BUPYCHBIX «caMocOopKay.
yactull. [{ukin | XapakTepu3yroT BUPYCHI Kak
pa3BUTHSA HEKJIETOYHbIE (POPMBI KU3HH,
BUpYCA. OINMCHIBAIOT LIUKJI Pa3BUTHsI BUpYcCa.
OnuchIBalOT OOLIUH IJIAaH CTPOEHMUSI
BHPYCOB.
[TpuBOAAT IpUMEpPHI BUPYCOB U
3a00JI€BaHNM, BbI3bIBAEMbBIX UMHU.
OO6cyxnarT MpooIeMbl
IIPOUCXO0KJICHHSI BUPYCOB
13 | O0oOmarommi 16.19 1 OKK OnpenensroT MOHATHSA, O0o0aroIm

YPOK

c(hOpMHUPOBAHHBIE B XOJI€ U3YICHUS
TEMBL.

JlaroT o1eHKy BO3pacTarouen poau
€CTECTBEHHBIX HAyK U HAYYHbIX
UCCJIEIOBAHUI B COBPEMEHHOM
MUpE, OCTOSTHHOMY IPOIIECCY
HBOJIIOIIMU HAYYHOTO 3HAHMS.
OTtpabaTbIBalOT yMEHUS
bopMyIMpOBaTh TUIIOTESHI,

i ypok Ne 1 o
TEeMe
«Opranuyecku
€ BEIIECTBAY.
CamocTtosTens
Has paboTa 1o
TeMe,
cocTosIIas u3
3-X ypOBHEIi:

KOHCTPYMPOBATh, IPOBOAUTH pPENPONYKTUBH

DKCIEPUMEHTHI, OLICHUBATH oro,

IIOJIyYEHHBIE PE3YJIbTAThI IIPOLYKTUBHOT
oH
TBOPYECKOIO.

Paznea I1. Kiterounslii ypoBenb (15 yacos)




14 | KimeTouHslii 19.10 VYUH | O0mmas OnpenensitoT NOHsTHS,

YPOBEHB: 001Ias M XapaKTEPUCTH | GOPMUPYEMBIC B XOJI€ NU3YUCHUS

XapaKTepUCTHUKA Ka TEMBI: «KJIETKa», «KMETOJIbl U3yUCHHUS
KJIETOYHOTO KJIETKW», «CBETOBAsi MUKPOCKOIIHS»,
YpOBHS «AJIEKTPOHHAs MUKPOCKOTIUSD,
OpraHMu3aliy | «KJIETOYHASI TEOPHUS.
YKHBOTO. XapakTepu3yroT KJIETKY Kak
Kierka — CTPYKTYPHYIO U (PYHKIIMOHAIBHYIO
CTPYKTypHasi | €AVUHUILY )KU3HH, €€ XUMUYECCKUAN
17} COCTaB, METOJbI U3YUEHUS.
byskunoHanmb | OOBSCHAIOT OCHOBHBIE MOJOKEHHUS
Has eIMHUIA | KJIETOYHOU TEOPHHU.
KU3ZHU. CpaBHHBAIOT IPUHITUIIBI PAOOTHI U
XUMHUYECKHM | BO3SMOXHOCTH CBETOBOM U
COCTaB AIEKTPOHHON MHUKPOCKOIIMYECKOU
KJIETKHU. TEXHUKHU
Mertoasl
U3YUYEHHUS
KJIETKHU.
OCHOBHBIE
MTOJIOKEHUS
KJIETOYHOU
TEOpUU

15 | O6mue cBenenus o | 23.10 YUH | OOume OnpenensroT NOHATHUSA,

KJIETKaX. M CBEJICHUS O dbopMupyeMBbIC B XO€ U3yUCHUS

Kinerounas CTPOCHUU TEMBbIL: «IUTOILIA3May, AP0,

MeMmOpaHa KJIETOK. «OPTaHOUIBDY, «KMEMOpaHa,
[{uTorurazma. | «KJI€TOYHAsI MEMOpaHa,
Snpo. «(arountosy, « [ TuHOLIUTO3Y.
Opranonnsl. | XapakTepu3yrOT U CPAaBHUBAIOT
Mewmbpana. nporiecchl ¢arouTo3a u




Kierounas

IMMHOOKUTO34a.

MeMOpaHa. OnuchIBalOT 0COOEHHOCTH CTPOCHHUS
®darouuTo3. | YacTeil U OPraHOUJOB KIIETKH.
[InHOMTO3. | YCTaHaBIMBAIOT NPUYUHHO-
CJIEJICTBEHHBIE CBA3U MEXKITY
CTPOEHHMEM KIIETKU U
OCYILIECTBJIEHUEM €10 IIPOLIECCOB
(aronuTo3a, CTpOEHUEM U
GYHKIUAMY KJIETOYHOM MEMOpaHBI.
CocrasisroT 11aH naparpaga
16 | Anpo 26.10 VII Anpo, ero OnpenensroT NOHATHSA,
CTPOEHHUE U dbopMupyeMble B X0]1€ U3yUCHUS
byHKIUH B TEMBI: KIIPOKAPUOTHD»,
KJIETKE. «QYKapUOTBD», «XPOMATHUH,
[TpoKapHOTBIL. | «XXPOMOCOMBI», KKAPUOTHUID,
OyKapuoThl. | «COMAaTHYECKHUE KIETKNY,
XPOMOCOMHBI | «AUIUIOMIHBIN HAOOPY,
11 HaOop «TOMOJIOTHYHBIE XPOMOCOMBD»,
KJIIETKU «TaTuIoNAHBINA HA00p XPOMOCOMY,
«TaMETBD», «SAPBIIIKOY.
XapakTepusyroT CTPOEHHUE sapa
KJIETKU U €T0 CBSI3U C
HH/IOIIA3MATHYECKOH CETHIO.
Pematot Ouonoruueckue 3agaun Ha
OIPEJEJICHUE YMCIIa XPOMOCOM B
TarIONIHOM M TUIUIOMIHOM Habope
17 | Oupomnasmatuuec | 6.11 YU OnpomnasMar | OnpeaenstoT NOHTHS,
Kasi CETb. u4eckas ceTb. | GOpMHUpyEMbIE B XO/1€ U3YUCHHUS
Pu6ocomsl. Pubocomsl. TEMBIL: «IHJIOIUIa3MaTUYECKasl CEThY,
Kommuiekc Kommuekc «pUOOCOMBI», KKOMILIEKC
[ onbmxn. I'onsmxn. I'onbmxuy, «IU30COMBI».




JInzocomsbl JInzocomsl XapaKkTepu3yroT CTPOCHUE
NEPEYNCIEHHBIX OPraHOMI0B KIETKH
U UX QYHKIUHU. Y CTaHABIMBAIOT
PUYHHHO-CJIEICTBEHHBIE CBSI3U
MEX1y CTPOCHHUEM U QYHKIUSIMU
OMOJIOTMYECKUX CUCTEM Ha IIPUMEpE
KJIETKH, €€ OPTaHOU0B U
BBITIOJIHAEMBIX UMH (DYHKLIUH.
PaGorator ¢ mwmocTpauusamMu
y4ueOHHMKA (CMBICIIOBOE YTEHUE)
18 | MuTtoxonapuun 9.11 YU Muroxonapu | Onpenenstor NOHATHS,
IInmactuaeb. u. Kpucrsr. dbopMupyeMble B X0]1€ U3yUCHUS
Knerounsiit nentp. IImacTuner: TEMBL: «KMUTOXOHJPUN, KKPUCTBI»,
Opranousl JEHUKOIIACTBI, | «IIACTUABD?, «JIEHKOIUIACTBIY,
JIBUYKEHUS. XJIOPOIUIACTHI, | «XJIOPOILIACTBI, «XPOMOILIACTHDY,
Kiterounsie XPOMOIUIACTBI | «TPAHBD», KKJIETOYHBIA LEHTPY,
BKJIFOUEHUS . I'paHsl. «UUTOCKENIET», KMUKPOTPYOOUKM,
Kierounsli «LIEHTPUOJINY, BEPETECHO JCICHUS,
LEHTD. «PECHUYKN», «KTYTUKN,
[{uTOoCKENET. | KKIETOYHBIE BKIFOUCHHUS.
Mukpotpy6o | XapakTepus3yrT CTPOCHHUE
YKH. IIEPEYHCIICHHBIX OPTaHOUIO0B KIETKH
IenTpronu. | U uX QyHKUMHU. Y CTaHABIMBAIOT
Bepereno PUYUHHO-CJIEICTBEHHBIE CBSI3U
JIETICHUS. MEX1y CTPOCHHUEM U QYHKIUSIMU
Pecanuku. OMOJIOTMYECKUX CHCTEM Ha IpUMeEpe
Krytukmu. KJIETKH, €€ OPTaHOMI0B U
Kierounsie BBITIOJIHAEMBIX UMH (DYHKIIHUH.
BKJIFOUECHUS PaGorarot ¢ mumocTpauusamMu

y4ueOHHUKA (CMBICIIOBOE YTEHUE)




19 | Ocobennoctu 13.11 VII [Ipokapuotsl. | OnpeaensoT MOHITHS, JlaGopaTopHa
CTPOEHUSI KIIETOK DykapuoThl. | (hopMuUpyEeMbIE B XOJI€ U3YICHUS s1 padora Ne 2
AYKapuoT U AHa3p0o0FI. TEMBbI: «IIPOKAPUOTHD, «PaccmarpuBa
MPOKAPUOT Cnopsl. «OYKapUOTBD», «aHAIPOOBI», HUE KJIETOK

Yeptsl «CcHopb». XapakTepu3yroT OakTepui,
CXOJICTBA U 0COOEHHOCTH CTPOEHUS KIIETOK pacTeHui u
paznuuus MPOKAPHUOT U IYKAPUOT. YKUBOTHBIX O]
KJIETOK CpaBHUBaIOT 0COOEHHOCTH MHUKPOCKOIIOM
MPOKApPUOT U | CTPOCHHUS KIIETOK C LIEJIBIO

AYKapHOT. BBISIBJICHUS CXOJICTBA U Pa3INYMs

JlabopamopH

as paboma

«Paccmarpus

aHue KJIETOK

OakTepuii,

pacTeHuu u

YKUBOTHBIX

noj

MHUKPOCKOIIOM

»

20 | O0oO6maronmn 16.11 OKK OnpenenstoT NOHATHS, O0o01IaKoIIHN
YPOK IO TEME c(hOpMHUPOBAHHBIE B XOJI€ U3YUCHUS | i YpOK Ne2
CTPOEHHUE KIIETOK TEMBI. Crtpoenue
MPOKAPUOT U OTpabaTbIBalOT YMEHUS KJIETOK
AYKapuOT bopMyIMpOBaTH TUTIOTE3HI, MPOKAPUOT U

KOHCTPYUPOBATh, IPOBOAUTH AYKapUOT
AKCIEPUMEHTHI, OLICHUBATH 3agaHus B
MOJIy4YE€HHBIEC PE3yJIbTaThl dbopme OI'D
21 - | MeTtaboius3m. 29.11 YUH | Accumumsanus | Onpenenstor MOHATUS,
22 | DHepreTuyecKui M dbopMupyeMbI€ B X0JI¢ U3YyUCHHS

00MEH B KJIETKE

Jlnccumuisinn

TCMBbI. KaCCUMUJIISAIINA,




OKK | us. «TUCCHMUJISALIHSD, «METa00II3MY.
Metabonmusm | OOGCY>KIar0T B Ki1acce MpoOIeMHbIe
Henonnoe BONPOCHI, CBSI3aHHBIE C MTPOLIECCaMU
KHUCTIOPOJIHOE | OOMEHa BEIIECTB B OMOJIOTUYECKUX
dbepMeHTaTUB | CHCTEMax.

HOE OnpenenstoT MOHATHUSA,
pacuieruienre | GopMHUpyEMBbIE B XO€ U3yUCHUS
TJIFOKO3BI. TEMBbI: «HETIOJHOE KUCIOPOIHOE
['nukonus. (dbepMeHTaTUBHOE pACILIEIIIICHUE
[Tonnoe TJIFOKO3bD), «TITUKOJIU3», «IIOJHOE
KHCIIOPOJHOE | KUCJIIOPOJIHOE PACIIEIIIICHUE
pacIleryieHne | TIIOKO3bD», «KJIETOUYHOE JIBIXaHUE.
TJIFOKO3BI. XapakTepu3yroT OCHOBHBIE 3Tallb
Knetounoe HHEPreTHYECKOT0 OOMEHa B KJIeTKax
JIBIXaHUE OpTaHU3MOB.
CpaBHHBAIOT YHEPIrETUUECKYIO
3¢ (HEKTUBHOCTH TIIMKOIU3A U
KJIETOYHOTO JTbIXaHUS
23 - | ®OTOCUHTES U 23.11 YUH | 3nauenune OnpenenstoT NOHATHS,
24 | XeMOCHHTE3 M dboTocunTe3a. | hopMupyeMbie B X0J€ U3YUCHUS
CaeToBas TEMBbI: «cBeToBas (aza

OKK | ¢a3za dboTocuHTE3a», «TeMHOBAas (pa3a
dboTtocunTe3a. | porocuHTE3a», «HOTOINU3 BOIBD,
TemHoBas «XEMOCHUHTE3Y, «XEMOTPODEI»,
daza CHUTPUPHUIHUPYIOIINE OaKTEPUID.
¢dorocunTesza. | PackpriBaroT 3HaUeHHE
dotonn3 dotocunTe3a. XapakTepu3yroT
BOJIBI. TEMHOBYIO U CBETOBYIO (pa3bl
XeMocuHTEe3. | (pOoTOCHHTE3A O CXEME,
XeMoTpo(dbl. | IPUBEICHHON B YyueOHUKE.

Hutpudunup

CpaBHHMBAIOT MPOIECCHI




yIOIINe (doToCcHHTE3a 1 XEMOCHUHTE3A.
OaxkTepuun Pematot pacuetHbie
MaTeMaTHYeCKUe 3aauH,
OCHOBaHHBIE Ha (PaKTUIECKOM
OMOJIOTHYECKOM MaTepuae
25 | ABTOTpO(dBI U 27.11 YUH | ABtotpodsl. | Onpenenstor MOHATHS,
reTepoTpodsl M ['eTepotpodsl | popMupyembie B X0 U3YUCHUS
. @OTOTPO(DBHI. | TEMBI: «aBTOTPOQBI»,
XemoTpodsl. | «reTepoTpodnny, «hOTOTPOPHDY,
Canpoduthl. | «xeMOTpodbD», «canpopuTh,
[Tapa3uTel. «mapasutbl», «['omo3onHoe
['ono3oitHoe | nmuTanue». CpaBHUBAIOT OPTraHU3MBbI
NUTaHUE 0 CIIOCO0Y MOJTyYeHUs
NUTATENbHBIX BemecTB. COCTaBISIIOT
cxemy «Knaccuduxarus
OpPTaHU3MOB 10 CIIOCO0Y MUTAHUSD) C
MPUBEICHUEM KOHKPETHBIX
PUMEPOB (CMBICTIOBOE YTCHUE)
26 Cunre3 0eIKOB B 29.11 YUH | Cunres OnpenenstoT NOHATHS,
KJIETKE M O€eJIKOB B dbopmupyemMble B X0€ U3yUCHUS
KJeTke. ['eH. | TeMbI: «reH», «TEHETUYECKUN KO,
['eHeTHYECKH | «TPUILIETY», KKOJOHY,
i Ko7, (TPAHCKPUIIIHUS, KAHTHKOJIOH,
Tpururer. (TPAHCTISIUS», KITOJTCOM.
Konos. XapakTepu3yrT ITPOLIECCHI,
Tpanckpunim | cBA3aHHBIE C OMOCHHTE30M O€JKa B
s1. KJIETKE.
AHTUKOJOH. | ONHUCHIBAIOT MPOLECCHI
Tpancnsuus. | TPAHCKPUIILUU U TPAHCIISIIIUH
[Tonucoma NPUMEHSIS TPUHIUIT

KOMIIVICMCHTAPHOCTHU U




T'CHCTHYCCKOI'O KOoJa

27- | JleneHue KIETKHU. 4.12 YUH | Kusznennslii | Onpenenstor MOHATUS,
Mumuro3 M IUKJ KJIETKH. | GOpMHUpYyEeMbIE B XO/€ U3YUCHHUS
VII Muwuros. TEMBL: «MUTO3», KUHTEpPa3zan,

Wutepdasa. «tpodazay, «meradazay,

[Tpoda3a. «anadazay, «reraodazay,

Mertada3a. «peNyIUTUKAIUS», «XPOMATUIBI,

Amnada3a. «IIEHTPOMEPAY», «BEPETEHO

Tenodasa. JIETIEHUS.

Penymnukanu | Xapaktepu3yroT OMOJIOTHYECKOE

A. 3HAYEHUE MUTO3A.

Xpomatuabl. | ONKUCHIBAIOT OCHOBHBIE (ha3bl

LlenTpoMepa. | MuTO3a. Y CTAaHABIMBAIOT IPUUNHHO-

Bepereno CJIEICTBEHHBIE CBSI3H MEXKIY

JIETICHUS. MPOJOJKUTEIBbHOCTBIO ICJICHUS

JlaGopaTopHa | KJIETKH U TIPOJOJKUTETHHOCTHIO

s paboTa OCTaJIBLHOTO MEePUOa )KU3HEHHOTO

«PaccMOTpeH | IMKJIA KIIETKU

ue

MUKponpenap

aToB C

JETSAIUMHUCS

KJIETKaMHU

pacTEHUS»

28 | O6o0marommii 7.12 OKK Oo6o0maromu
YPOK IO pa3aeiny i ypok Ne3

Jlenenue
KJIETOK.
3amaHus B

dbopme OI'D




3.0Oprann3mMeHHbli ypoBeHb (14 yacoB)
29 | Pa3amHO)XeHUE 11.12 YU OoO1mas OnpenensroT NOHATHSA,
OpraHu3MOB XapakTepucTH | GopMupyeMble B X01€ U3YUCHHUS
Ka TEMBI: «Pa3MHOKEHHUE OPTraHU3MOBY,
OpraHu3MEHH | «Oecroioe pa3sMHOKEHUEY,
OT0O YPOBHS. | «KIIOYKOBAHUEY, «JICJICHUE TEIIaY,
Pa3zMHO)keHME | «CIOpBD», «BETETATUBHOE
OPraHu3MOB. | Pa3MHOXEHHUE), KII0JIOBOE
becnonoe Pa3MHOXKEHUE», KTAMETBD,
pa3MHOXKeHHUE | «repMadpoIuThD, KCEMEHHUKN,
: «IMYHHUKUNY, «CIEPMATO30U]IBI»,
[ToukoBaHME. | «SIULIEKICTKI.
Jenenune tena | XapakTepu3yroT OPraHU3MEHHBIN
HaJBOE. YPOBEHb OPTaHHU3aLUU KUBOTO,
CropsL. IPOLECCHI OECTIOIOr0 U OJIOBOTO
BereratuBHOE | pa3MHOKEHHUSI, CDABHUBAIOT UX.
pasMHOXeHue | OMUCHIBAIOT CIIOCOOBI
. [Tonosoe BET€TaTUBHOTO PA3MHOKECHUS
Pa3MHOXKEHUE | PACTECHUH.
. 'ameTsl. [IpuBOIAT IpUMEPHI OPTAHU3MOB,
['epMadpoauT | pa3MHOMKAIOIIKUXCS TTOJIOBBIM U
BI. OecroJbIM IMyTeM
CeMEHHUKU.
Snanuku.
Cnepmato3on
JbI.
SIinekneTkn
30 | Pa3Butue nonoBeix | 14.12 1 YUH | Craguu OnpenensroT NOHATHSA,
KJIETOK. Meio3. M pa3BUTHSA dbopmMupyeMbIe B X0JIe U3yUCHHS
OrmnonoTBOpeHue ITOJIOBBIX TEMBIL: «TAMETOTEHE3), KIIEPUOJ
KJIETOK. Pa3MHOKEHUSD), KIIEPUOJT POCTAR,




["ameTtorenes.

«TEPUOJ CO3PEBAHUD», «MENO03 [»,

[Tepuon «Mmero3 II», «kkoHbroramus,
Pa3MHOXEHUS | KKPOCCUHIOBEP», «HAIIPABUTEIIbHBIE
. Ilepnon TEJIbLA», «OMIOAOTBOPEHUEY,
pocra. «3UT0Ta», KHAPY)KHOE
[lepuon OIUIOJIOTBOPEHUEY, KBHYTPEHHEE
CO3pEBaHus. | OILUIOAOTBOPEHUE, «IBOMHOE
Mero3: Meno3 | OIUIOIOTBOPEHUE Y
[ m menio3 II. | MOKPBITOCEMEHHBIXY, «IHIOCTIEPMY.
Konsbroranus. | XapakTepus3yroT CTaAuN Pa3BUTHS
KpoccuHrose | moJIoBBIX KJIETOK U CTAIM MEN03a
p. IO CXEMaM.
Hamnpasurens | CpaBHUBAIOT MUTO3 U MEIO3.
Hble Tenblia. | OOBACHIIOT OMOJIOTUIECKYIO
OnnoaoTBOpE | CYHIHOCTh MUTO3a U
HUE. 3UroTta. | OIJIOJOTBOPEHHUS
Hapyxnoe
OIIOAOTBOPE
HUE.
BuyTtpenuee
OIIOJIOTBOPE
HHueE. [[BoMHOE
OIIOJIOTBOPE
HUE y
MOKPBITOCEME
HHBIX.
OHJocnepM
31 | UaauBuayansHoe | 18.12 YUH | OHrorenes. OnpenensroT NOHATHSA,
pa3BUTHE M OMOpuoHaNbH | GOpMUPYEMBIE B X0J1€ U3yUCHUS
OpraHU3MOB. bl IEPUOJ TEMBI: «OHTOTECHE3Y,
buorenernueckuu OHTOI'€HE3a «OMOPUOHAJIBHBIN MTEPUO]T




3aKOH (amOpuorene3 | oHTOreHe3a (AMOPHOTEHES)Y,
). «MOCTAIMOPHOHATIBHBIN TEPUO.
[TocTASMOpHOH | OHTOTEHE3a», «IIPSMOE PA3BUTHEY,
ATBHBIN HETIPSMOE PA3BUTHEY, «3aKOH
nepuos 3apOJIBIIIEBOTO CXO/ICTBAY,
OHTOr€He3a. | «OMOTrE€HETUYECKUN 3aKOHY,
[Tpsimoe «punorenes». XapakTepusyroT
pa3BUTHE. nepuoJibl oHTorene3a. OnuchBaoT
Henpsimoe 0COOEHHOCTH OHTOT'€HEe3a Ha
pa3BUTHE. pUMeEpPEe Pa3InYHBIX TPy
buorenernuec | opranu3zmMoB. OOBACHSIOT
KU1 3aKOH. OMOJOTUYECKYIO CYIITHOCTh
3akoH OMOTeHETHYECKOTO 3aKOHA.
3apOJIBIIICBOT | Y CTaHABIMBAIOT PUYMHHO-
0 CXO/ICTBA. CJIEICTBEHHBIE CBSI3U HAa PUMEPE
buorenernyec | >KUBOTHBIX C MPSMBIM U HEMPSIMBIM
KUU 3aKOH. pa3BUTHEM
dusnoreHes
32 O0o06maronmin 21.12 OKK OnpenenstoT NOHATHS, O0o01maromm
YPOK c(hOpMHUpPOBAaHHBIE B XOJI€ U3YUYCHUS | i YPOK 4.
TEMBI. «HnuBuyamb
OTtpabaTbIBalOT yMEHUS HOE pa3BUTHE
bopMyIMpOBaTh TUIIOTESHI, OpraHU3MOB»
KOHCTPYHUPOBATh, IPOBOJAUTH
OKCIIEPUMEHTHI, OIICHUBATh
MIOJTYYCHHBIC PE3YIIHTATHI
33 | 3akonomepHoctn | 25.12 Kb 3akoHoMepHO | OnpeAensoT MOHITHS, IIpakTuecka
HACJIEOBaHUA CTH dbopMupyeMBbIC B XOA€ U3yUCHUS s1 padora Ne 1
IPU3HAKOB, HACJIEIOBAHU | TEMBbI: «TUOPHUI0JIOTUYECKUN «Pemienue
yYCTaHOBJICHHbIE s IPU3HAKOB, | METOJ», KUUCTHIC TUHUI, TreHETHYECKUX
I'. Mennenem. YCTAaHOBJICHH | «MOHOTUOPHUIHBIE CKPEUIMBAHUS», | 33724 Ha




Monorubpumanoe
CKpeITUBaHNe

pie I'.
Mengenaem.
Monorubpua
HOE
CKpEILMBAaHUE

[MuTonoruuec
KHE OCHOBBI
3aKOHOMEPHO
cTeu
HacJICIOBaHU
s IpH
MOHOTHUOPHTH
oM
CKpELMBaHUH

['ubpunonoru
YeCKUU
METO/I.
Yucteie
JIMHUH.
Monorubpuu
HBIE
CKpEIINBaHUS
. Alie1pHbBIE
T€HEL.
I"'oMO3UTOTHBI
eH
reTepO3UroTH
BIC
OpraHu3MBbl.

«QIUICIIbHBIE TEHBD», KTOMO3UTOTHBIE
Y T€TEPO3UTOTHBIE OPTaHU3MBI»,
«JIOMUHAHTHBIE U PELIECCUBHBIE
MIPU3HAKI, «PACUICIUICHUEY, «3aKOH
YHACTOTBI TAMET.

XapakTepu3yrT CYIIHOCTb
rUOpPUI0JIOTMUECKOTO METO/IA.
OnuceIBatOT ONBITHL, IPOBOAUMBIE
[".Menpenem o MOHOTHUOPUTHOMY
CKpEILIHUBAHUIO.

CoOCTaBISIOT CXEMBI CKPEIINBAHUS.
OOBSICHSIIOT ITUTOJIOTHIECKUE
OCHOBBI 3aKOHOMEPHOCTEN
HACJIEIOBAHUS ITPU3HAKOB MPU
MOHOTHOPUJIHOM CKPEIIUBAHUH.
Pemarot 3agaun Ha MOHOTHOPHTHOE
CKpEIIMBAaHUE

MOHOTHOPHUTHO
e
CKpEIIBAaHUE




JIOMUHAHTHBI
eu
pPELIECCUBHBIE
MPU3HAKH.
Pacmenienune
. 3aKOH
YUCTOTHI
ramer.
Ilpakmuuecka
5 paboma
Pemenue
TeHETHYECKUX
3a71a4 Ha
MOHOTHOPHTH
oe
CKpEIIIMBAHUE

34

Henonnoe
JOMUHHPOBAHHE.
['enotun n
dheHoTur.
AHanu3upymoliee
CKpEILUBaHUE

28.12

Kb

Henomnnoe
JIOMUHUPOBaH
ue. ['enotun
U (heHoTHII.
AHanu3upyto
ee
CKpelIMBaHue

Ilpaxmuuecka
5 paboma
Pemenune
TEHETUYECKUX
3a/1a4 Ha
HAaCJICJOBAHUE
IIPU3HAKOB

OnpenensitoT NoHsTHS,
¢dopmHpyeMble B XOZ€ N3yUEHUS
TEMBI: «HEMOJHOE TOMUHUPOBAHUEY,
«TEHOTHID», «(EHOTHUID,
«aHAJIM3UPYIOLIee CKPEIIMBAHUEY.
XapakTepu3yroT CYIIHOCTh
AHATTM3UPYIOIIETO CKPEIBAHHUS.
CoCTaBIsIOT CXEMBI CKPEIIMBAHUS.
Pemarot 3a1aun Ha HacIegOBaHUE
IPU3HAKOB MPU HETIOJIHOM
JOMUHHUPOBAHUH

IIpakTHyecka
s1 paGora Ne 2
«Pemenne
TF€HETUYECKUX
3a7a4 Ha
HAaCJICJOBAHUE
MIPU3HAKOB MPH
HEMOJIHOM
JIOMUHUPOBAHU
w»




pu

HETMOJTHOM

JIOMUHUPOBAH

uu

35 JlurubpuHoe Kb Hurubpuanoe | OnpeaenstoT MOHITHS, IIpakTHyecka

CKpelIMBaHue. CKpeluruBaHue | popmMupyembie B X0/1€ U3YUECHUS s1 padora Ne 3
3akoH . 3aKoH TEMBI: «JIUTUOPUIHOE «Pemienue
HE3aBUCUMOTO HE3aBUCUMOT | CKPEILMBAHHUE», «3aKOH TeHETHYECKUX
HACJIeI0BAHMUSI 0 HE3aBUCUMOTO HaCJIEeI0BaHUs 3a/1a4 Ha
PU3HAKOB HACJIEIOBAHU | PU3HAKOBY, KIIOJIUTUOPUIHOE TUTHOpUIHOE

sl PU3HAKOB. | CKPEIIMBAHUE), «PEIIEeTKA CKPEITMBAHUE)

[Tonmurubpunn | [lenneray.

oe JlatoT XapakTepUCTUKY U OOBSICHSIOT

CKpEIIMBAHUE | CYITHOCTh 3aKOHA HE3aBHCHUMOTO

. Pemetka HACJIEIOBaHUsI TPU3HAKOB.

Ilennera. CoCTaBIsAIOT CXEMBI CKPEILMBAHUS U

IIpakmuuecka | pewetku llennera.

s paboma PemiaroT 3a1aun Ha TUrHOpPUAHOE

Pemenue CKpEIIMBaHUE

TeHETHYECKUX

3a/1a4 Ha

JTUTHOPHUIHOE

CKpElLIMBaHUE

36 | I'eneruka nona. Kb ['enernka OnpenensroT NOHATHUSA, IIpakTH4ecka

CuenyieHHoe ¢ oJja. dbopMupyeMBbIe B XO€ H3yUCHUS s1 padora Ne 4
M0JIOM HacnenoBanu | TEMBI: «ayTOCOMBI», KIIOJIOBBIC «Pemrenne
HacJe0BaHUe € IPU3HAKOB, | XPOMOCOMBI», «TOMOTaMETHBIH TEHETHICCKUX

CUEIUICHHBIX | MOJ», «T€TePOraMeTHbIN TOJ», 3a/1a4 Ha

C TIOJIOM. «CIICTNIEHUE TeHA C TOJIOM. HacJIeI0BaHKE

AyTOCOMBI. Jla10T XapakTepUCTUKY U OOBSICHSIIOT | IPU3HAKOB,




[TomoBrie

3aKOHOMCPHOCTH HACJICAOBAHUSA

CLHCIINICHHBIX C

XPOMOCOMBI. | PU3HAKOB, CIIETUICHHBIX C TIOJIOM. TIOJIOM)
['omorameTHbI | COCTABIISIFOT CXEMBI CKPEIITUBAHUS.
17871 YcTraHaBauMBaOT IPUINHHO-
TeTEpOraMeTH | CJICJICTBEHHBIE CBS3H HA MPUMEPE
BIH 1OJ1. 3aBUCUMOCTH Pa3BUTHS 10JIa 0OCOOU
Cueruienue OT €€ XpOMOCOMHOT0 Habopa.
re’a c nojom. | PemaroT 3aaun Ha HacjIeAOBaHUE
Ilpakmuuecka | IPU3HAKOB, CLEIIJIEHHBIX C MIOJIOM
5 paboma
«Perienue
TEHETUYECKUX
3a/1a4 Ha
HacCJIeJJOBaHUE
MIPU3HAKOB,
CIETIJICHHBIX
C TIOJIOM
37 | O6oO01marommii OKK OnpenenstoT NOHATHS, 00000
YPOK chOpMHUpPOBaHHBIE B XOJI€ U3yUeHUs | ii ypok Ne 5
TEMBI. «Pemenue
OTtpabaTbIBalOT yMEHUS TeHETHYECKUX
bopMyIMpOBaTh TUIIOTESHI, 3a1a49»
KOHCTPYHUPOBATh, IPOBOJIUTH
HKCIIEPUMEHTHI, OIIEHUBATh
MIOJTYYCHHBIC PE3YIIHTATHI
38 | 3aKOHOMEPHOCTH VII 3akoHoMepHO | OnpeAensoT MOHTHS, JlaGopaTopHa
W3MEHYUBOCTH: CTH dbopMupyeMBbIE B XO€ U3yUCHUS s1 padora Ne 3
MoauUKAIIMOHHAS U3MEHYHMBOCT | TEMBI: «I3MEHUYNBOCTHY, «BorsiBCHUE
U3MEHUYHUBOCTbD. u: «MOJU(DUKAITUN, U3MEHUYMBOCTU
Hopwma peakiiuu MOAUUKALM | «MOAU(PUKALIMOHHAS OpraHU3MOB)
OH-Hasl M3MEHYHUBOCTDY, KHOPMA PEAKITUNY.




U3MEHYMBOCT | XapaKTEPU3YyIOT 3aKOHOMEPHOCTH
b. MO (UKAITMOHHON U3MEHUNBOCTH
Monudukanu | OpraHu3MOB.
u. Hopma [IpuBOoIAT MpUMEPBI
pEeakLuy. MO (UKAITMOHHON U3MEHUYNBOCTH
Jlabopamopr | 1 IPOSIBIICHUI HOPMBI PEAKITUH.
as paboma Y cTaHaBIMBAKOT IPUYNHHO-
«BpIsiBIICHHE | CIEACTBEHHBIE CBSI3U HA IIPUMEPE
W3MEHYUBOCT | OPraHU3MOB C IIUPOKOMN U Y3KOU
17} HOPMOH pEeaKLHU.
opraHu3mMoB» | BelnonHstoT 1a00patopHyto padoty
10 BBISIBJIEHUIO U3MEHUYUBOCTH Y
OpraHU3MOB
39 | 3aKkOHOMEpPHOCTH YUH | 3akoHomepHo | OnpenensitoT MOoHATHSA,
U3MEHYHMBOCTH: M CTH dbopMupyeMble B X0J1€ U3yUEHUS
MyTalMOHHAas U3MEHYHMBOCT | TEMBI: KT€HHBIE MYTALIUH,
U3MEHYHUBOCTD u: «XPOMOCOMHBIE MyTallUN»,
MYTAllMOHHASl | KTCHOMHBIEC MyTALlUN», «yTpaTan,
WU3MEHUYMBOCT | «ACIICLHS, «TYIUIMKALHDY,
b. [IpyunHbl | «MHBEpCcUsa», «CHHIPOM [layHay,
MyTAaLUi. «TIOJUIUION U, «KOJIXHULIVHY,
['ennsle, «MYTarcHHbIE BEILIECTBAY.
XPOMOCOMHBI | XapaKTEpU3YIOT 3aKOHOMEPHOCTH
€ U TEHOMHBIE | MyTaIl[AOHHOW U3MEHYHBOCTH
MYyTAaLHH. OpraHU3MOB.
VYrpara. [IpuBOIAT MpUMEPBI MyTaALUN Y
Henenns. OpPTaHNU3MOB.
Hymnukarust. | CpaBHUBAOT Moau(uKanug u
WuBepcus. myTtauuu. O6CyX1arT mpooIeMbl
Cunpom WU3MEHYMBOCTH OPTraHNU3MOB.

JlayHa.




[Homurmonon
. Komxumuya.

Myrarensbie
BEIIIECTBA.
40 OCHOBHEIE METO/IBI YUH | Cenexius. OnpenenstoT NOHATHS,
CeJIeKIUU M ['uOpuanzanu | popmupyembie B X01€ U3YUCHUS
pacTeHuu . MacCOBBIM | TEMBI: «CEJCKLIUSD,
oTOOP. «TUOpHUIU3AIUS», «KMACCOBBIN
WunuBuayans | 0TOOP», «<MHAUBUIYAIbHBINA OTOODY,
HBIN 0TOOp. «YUCThIE JINHUWY,
Yucteie «OIM3KOPOJICTBEHHOE
JMHUY. CKPEILUBAHUEY», KTETEPOZUCH,
brimzkopoacT | «MexBHIOBAsS THOPUTU3AIIHS,
BEHHOE «UCKYCCTBEHHBIN MyTareHe3»,
CKpEITUBaHUE | «OMOTEXHOJIOTHS, «KAHTUOMOTHUKI.
. I'ereposuc. | XapakTepusyroT METOABI
MexBuoBas | CEICKIIMOHHON PabOTHI.
rubpuauzany | CpaBHUBAIOT MacCOBBIN U
AL WHUBUyJIbHBIA OTOOD.
HckyccTBeHH
139171
MyTareHes.
41 | Cenexkuus buotexnonor | ['0TOBAT cOOOIIEHUS K YPOKY-
KUBOTHBIX U . cemuHapy «Cenekius Ha ciryx0e
MHUKPOOPraHU3MOB AHTHOUOTHKH | YETIOBEK»
42 | O6o06marommii OKK | Cenexknus Ha | BwicTynmaror ¢ cooOIieHusIMH, O0600maronu
YPOK-CEeMHUHAp ciyx0e 00CYXXTat0T COOOTIIEHUS C ii
ITo Teme yeJioBeKa OJIHOKJIACCHUKAMU U YYUTEJIEM YPOK-
«Cenexkuus» ceMHHAap

Ne 6 o Teme
«Cenexiusa Ha




ciryxoe

YEJIOBEKa»

Pazgen IV. llonyasiiuoHHO-BU10BO YPOBEeHb (8 4acoB)

43 | [lonyasaLMOHHO- 1 VII [lonsatne o OnpenensroT NOHATHUSA, JlabopaTtopHa
BUJIOBOW YPOBEHB: BUJIE. dbopmupyemMble B X0€ U3yUCHUS s1 paGoTa Ne 4
oO1as Kpurepun TEMBI: «BUI», «<MOP(HOIOTrHIeCKUI «3yuenue
XapaKTepUCTUKA BHJIA: KpUTEPUIL BUIAY, Mopdosoruyec

Mopdororuye | «hru3noIOTUYECKUN KpUTepui KOT'O KpUTEpUs
CKHM, BHUJa», KTEHETUYECKUN KPUTEPUH BUIIa»
dbusnonoruye | BUIa», «3KOJOTUYECKUM KpUTEpU
CKUM, BUJIa», «reorpaduuecKuil KpuTepuit
TEHETUYECKUH | BUJIa», KUCTOPUYECKUN KPUTEPUN

, BUJIA», «apeaiDy, «IOMYJISILIHI,
DKOJIOTUYECKHU | «CBOWCTBA MOMYJIALUN,

i, «OMOTHYECKUE COOOIIECTBAY.
reorpaduueck | J{aroT XxapakTepuCcTUKYy KpUTEPUEB
15078 BHJIA, MTOTYJISILUUOHHON CTPYKTYPBI
ucTopudecku | Buaa. OnuceiBaroT CBOMCTBA

i. Apeai. nonyJsiiuid. OOBACHSIOT PO
[lonmynsiuusa. | penpoayKTUBHON 30NN B
CaoiicTBa MOAACP/KAHUM LEJTOCTHOCTH BUA.
nonyJysiiuid. | BeimonHs0T 1abopaTopHyIo paboTy
buotnueckue | Mo 3y4eHU0 MOpQPOoIOruIeCKOro
coOO0IIeCTBa. | KpUTEpHs BUJIA.

Jlabopamopm

as paboma

«3yuenue

Moponoruye

CKOTO

KpUTEPHUS

BUJIA»




44 IKOJIOTUYECKUE VYUH | Ilousatue o0 OnpenenstoT NOHATHS,
(bakTophl U M IKOJIOTHUYECKH | (HOPMHUPYEMBIE B XO/I€ N3YUCHHUS
YCIJIOBHSI CPEJIbI. X akTopax. | TeMbl: «AOMOTUYECKHE
VYcnoBus 9KOJIOTHYECKUE (PAKTOPBI»,
Cpenpbl. «OMOTUYECKUE IKOJIOTUYECKUE
Okonorudeck | GakToOpb», «AaHTPOIIOT€HHBIE
ue GaKTophl: | FIKOJOrHYecKue (HakTopb,
a0MOTUYECKH | «IKOJIOTHYECKUE YCIOBUSDY,
€, «BTOPUYHBIE KIMMATUYECKUE
ouotuueckue, | pakTopb». JlaloT XapaKTEPUCTUKY
AHTPOIIOTEHH | OCHOBHBIX IKOJIOTMYECKUX (PaKTOPOB
bI€. Y YCIIOBUH CPEBL.
DKOJIOTMYECK | YCTaHABIMBAIOT PUYNHHO-
Vi€ YCIIOBUS: | CIIEICTBEHHBIE CBSI3U HA IPUMEPE
TEMIIepaTypa, | BIMSHUS SKOJIOTHYECKUX YCIOBUI
BJIQXKHOCTb, Ha opraHu3Mbl. CMBICIIOBOE YTEHHE
CBET.
Bropuunslie
KJIMMaTHYECK
ue (paKkTopsl.
Bnusnaue
DKOJIOTHYECKHU
X YCIIOBUU Ha
OpraHu3MBbl.
45 [Ipoucxoxaenue YU [Ipoucxoxnae | OnpenenstoT NOHATHS,
BU10B. PazButne HUE BUJOB. dbopmupyeMbIe B XO€ U3yUCHUS
ABOJIFOLIMOHHBIX PazBurue TEMBI: «3BOJIIOLHSD, KTEOPUS
IIPEACTABICHUI DBOJIOLMOHH | /[apBUHA», « IBHXKYILHE CHJIbI

bIX

9BOJIFOIHUN), «<U3MCHYHUBOCTDL),




MPEICTaBIICHN | «O0ph0a 3a CyIeCTBOBAHUEY,
1. OCHOBHBIE | «ECTECTBEHHBIN 0TOODY,
MIOJIOKEHUS «CHHTETHYECKAsi TEOPUS
teopun Y. JBOJIIOLIUN.

JapsuHa. JIar0T XapaKTEpUCTUKY U
DBOJIIOLIUSL. CPaBHUBAIOT 3BOJIIOLIMOHHBIE
Teopus npencrasnenus JK.b.Jlamapka u
JapBuHa. OCHOBHBI€ TTOJIOKEHUS YUCHHUSI
JBrKkyiue Y. lapsuHa.

CHUJIBI OOBCHSIOT 3aKOHOMEPHOCTH
HBOJTIOIUU: HBOJIFOIMOHHBIX TIPOLIECCOB C
M3MEHYMBOCT | no3uuni yuenus Y./lapBuHa.

b, O0oprOa3a | ['oTOBSAT cooOmEeHNSs NN
CylIEeCTBOBaH | mpe3eHTanuu o Y./[apBuHe B TOM
ue, YHUCJIE C UCIIOJIb30BAaHUEM
€CTECTBEHHBI | KOMIIBIOTEPHBIX TEXHOJIOTUH.

it oTOOp. PaGoraror ¢ THTepHETOM KaK C
CHHTETHYECK | UCTOYHUKOM HH(POpMAIIH

ast Teopus

HBOJIIOIUH.

46 | [lomynsnusa Kak YUH | [onynsiunon | Onpenenstor MOHATHUS,
AIeMeHTapHast M Has TeHETHKa. | popMuUpyeMble B X0/ U3YUCHUS
eAMHUIA W3MEHYHMBOCT | TEMBI: «IOMYJISIIITUOHHAS T€HETHUKAY,
IBOJIFOLIUU b TeHODOHIA | «TeHOPOHY.

Ha3zpiBaroT npuuuHbl N3MEHYUBOCTU
reHooHa.

[IpuBOIAT MpHUMEpHI,
JTOKa3bIBAIOLIHE
HPUCIIOCOOUTEINbHBIH
(amanTuBHBIN) Xapak-Tep
W3MEHEeHMI reHodoHa.




OO6Cy)aaroT MPOOIEMBI IBIKYIITIX
CHWJI DBOJIFOLIMH C NO3ULUHI
COBPEMEHHOU OMOJIOTHH.
CMBICIIOBOE UTEHUE.

47 | bopnba 3a YUH | bops0a 3a OnpenensitoT MOHSTHS,
CYIIECTBOBAHHE U M CYIIECTBOBaH | (hOpMHpyEeMbIE B XO/€ U3YICHHUS
€CTECTBCHHBIN ue. opMel TEMBI: «BHYTPUBHUIOBasi O0pbOa 3a
oTOOp O0pbOBI 32 CYIIIECTBOBAHHEY, «MEKBHUI0BAs

CYIIIECTBOBaH | OOpH0Oa 3a CyIIECTBOBAHUEY,
ue. opMel «0opb0a 3a CyIeCTBOBaHHE C
€CTECTBEHHOT | HEOJArOnpHUsITHBIMU YCIOBUSIMHU
0 oTbopa CpeIbl», «CTAOUTU3NPYIOLIUI
€CTECTBEHHBII 0TOOP», «IBUKYIIUH
€CTECTBEHHBII 0TOODPY.
XapakTepusyroT Gopmbl 60pHOBI 3a
CYIIIECTBOBAHHE U €CTECTBEHHOTO
otbopa.
[TpuBOAT IPUMEPHI UX MIPOSIBICHUS
B TIPUPO/IE.
Pa3pabatbIBatoT SKCIIEPUMEHTHI TI0
M3Y4YCHHIO JeHCTBUI 0TOOPA,
KOTOPBIE CTAaHYT OCHOBOM OyIyIiero
y4e0HO-HCCIIeIOBATEIECKOTO
IPOEKTA.
CMBICIIOBOE YTEHUE
48 | BugoobpazoBanue Kb [TonsiTHE O OnpenensroT NOHATHSA,
MHUKPO3BOJIIO | (hOpMHpYEMbIE B XO/I€ U3YUCHHUS
sl TEMBI: «MUKPOIBOIOIHS,
W3omsimmst. UBOJISIUS, «PETPOYKTHBHAS
['eorpadudec | u3omsIHs, «BHI000Pa30BAHUEY,
KOe «reorpaduyueckoe




BU1000pa3oBa
HUE.

BU000pa3oBaHue». XapakTepus3yroT
MEXaHU3MbI TeorpaduyecKoro

Mukpo3BOIIO | BUI00OPA30BaHMUS C
IS UCITOJIb30BAaHUEM PUCYHKA
M3onsuus. yueOHuKa. CMBICIIOBOE YTEHHE C
PenpoaykTtuB | mocneayromuM BbIIBUKEHNE
Has TUIOTE3 O APYTUX BO3MOKHBIX
U30JISHS. MeXaHU3Max BUJI000pa30BaHUS
Bunoo6pazos
aHue.
['eorpaduuec
KO€
BU1000pa30oBa
HUE

49 | Makpo3BOJIIOIHUS YUH | [lonsarue o OnpenensroT NOHATHUSA,

M MaKpO3BOJIOL] | HGOPMHUpYEMBIE B XO/1€ U3YUCHHUS
17078 TEMBI: «MaKPOIBOJIOIIHSI,
HamnpaBnenust | «HampaBiIeHUs 3BOJIIOLIUI,
MaKpOdBOJIIOL] | «OMOJIOTUYECKHI Mporpeccy,
uu. [lytu «OUOJIOTUYECKUN perpeccy,
JTOCTHKEHUST | «apoMOopdo3», «MIU0aAANTALIH,
OMOJIOTUYECK | «JIereHepanus». XapaKTepus3yrT
oro TJIaBHBIE HAIIPABJICHUS YBOJIIOIUY.
nporpecca CpaBHUBAIOT MUKPO- U

MaKpPOIBOJIOIHIO.
OO6CcyX)aaroT MPoOIEMBI
MaKpPOAIBOJIIOIIH C
OJTHOKJTACCHUKAMH U YUUTEIICM.
PaGotarot ¢ A0MOJIHUTEITEHBIMU
UH(POPMAIIMOHHBIMHI UCTOYHUKAMH C
ICJIBIO TTOJITOTOBKH COOOIIECHUS HITH




MYJIbTUMEIAA MPE3EHTALINU O
(akTax, 10Ka3bIBAIOIIUX IBOJIOLUIO

50 | O0oOmarommi 1 OKK Brictynatot ¢ cooOmieHusIMH, O0o0aroIM
YPOK-CEMUHAP 00CYXKIAI0T COOOIIEHUS C i
OJTHOKJIACCHUKAMH M YUUTEIISIMU Ypok- ceMuHap

Ne 7 «3ammmra
MIPOEKTOB IO
HCCIICIOBATEIIb
CKOH
JIeATEIILHOCTH))

Pa3znean V. DkocucremHblii ypoBeHb (7 uacos)

51 | CooOmecTBo, 1 YUH | buotnueckoe | OnpenensitoT MOHATHUSA,
IKOCUCTEMA, M coo01ecTBO, | hopMHpyEeMbIE B XO/1€ U3YUCHHUS
OuoreoreHo3 17001 TEMBI: «OMOTHYECKOE COOOIIECTBOY,
OUOIICHO3. «OHMOIIEHO3», «IKOCUCTEMAY,

Okocucrema. | «OHOT€OIEHO3Y.

buoreoneHo3 | OnuceIBatOT U CPaBHUBAIOT
HKOCUCTEMBI Pa3IMYHOIO YPOBHSI.
[TpuBOAAT IPUMEPBI IKOCUCTEM
Pa3HOTO YPOBHSL.
XapakTepu3yroT aKkBapuyM Kak
HCKYCCTBEHHYIO 9KOCUCTEMY

52 | CocraB u 1 Kb Bunosoe OnpenensroT NOHATHUSA,
CTPYKTypa pasHooOpasue | popMupyembie B X0A€ U3YUCHHUS
coob1ecTBa : TEMBI: «BUIOBOE pa3HOOOpa3uey,
Mopdomnoruu | «BUIOBOW COCTaB», «aBTOTPO(DEI»,
eckas u «reTepoTpOoBl», KIPOAYLIEHTHD»,
IPOCTPAHCTBE | KKOHCYMEHTBI», «PEAYLICHTHI,
HHasl «IPYCHOCTBY, «PEIKHE BUIBD),

CTPYKTypa «BUJIBI CPe100OPaA30BATENNY.




COOOIIIECTB..

XapakTepu3yroT MOP(}OIOTHIECKYIO

[TuieBas U TIPOCTPAHCTBEHHYIO CTPYKTYPY
CETbh. co001IeCTB. AHATU3UPYIOT
XKuzHeHHble | CTPYKTYpY OMOTHYECKHX COOOIECTB
(hOpMBL. o CXeme
Tpoduueckuit
YPOBEHb
53 | lHenu nutanus Tpoduueckas | CocrapiieHue 1enel MUTaHUS
CTPYKTypa JKHBBIX OPTaHU3MOB
Cc0o00I111eCTBA.
[Tumesas
1IETIb
54 | MexBuIOBBIE YU Turmbl OnpenensroT NOHATHSA,

OTHOILICHUS onotnueckux | hopMuUpyeMbie B XOJIe U3YICHUS

OpraHu3MOB B B3aMMOOTHOII | TEMBI: KHEUTPAIU3MY,

DKOCHUCTEME EHUM. «aMEHCAIIM3M», KKOMMEHCAIU3MY,
Helitpanusm. | «cuMOM03», «ITPOTOKOOTIEPALIHS,
AMEHCanM3M. | «KMYyTyallu3M», «KKOHKYPEHLUS,
KoMmmeHcanmms | «XUIIHAYECTBOY, «IIapa3uTH3M.
M Pemiarot sxonornueckue 3agadn Ha
CumOuos. MIPUMEHEHUE DKOJIOTHUECKUX
[IpoTokoomnep | 3aKOHOMEPHOCTEM.
anus. [IpuBOAT pUMEPHI
MyTyanu3M. | HOJIOKUTEIbHBIX U OTPULIATENBHBIX
KonkypeHnus | B3aMMOOTHOIIEHN OPraHN3MOB B
: MOMYJISIIUSAX
XUITHAYECTB
0.

[Tapazutuzm




55 | Iloroku BemecTBa 1 YUH | IloToxn OnpenesnsroT NOHATHSA,
Y DHEPTUU B M BEIIECTBA U dbopMupyeMBbIE B X0 U3yUCHUS
AKOCHUCTEME DHEPTUU B TEMBI: «ITMPAMUJIA YUCIICHHOCTH U
IKOCHCTEME. | OMOMACCHI».
[Inpamunsl JIar0T XapaKTEPUCTUKY POJIH
YHUCJIEHHOCTU | aBTOTPOQHBIX U TeTePOTPODHBIX
U OMOMAacChl. | OPTaHU3MOB B IKOCUCTEME.
Pernarot skojornyeckue 3aauu Ha
MPUMEHEHUE IKOJIOTMUECKUX
3aKOHOMEPHOCTEH.
56 | Camopa3zButue 1 YU Camopazsutu | OnpeaesstoT NOHSTHS,
SKOCHUCTEMBI. e dbopMupyeMBbIC B XO€ U3yUCHUS
DKosornueckas DKOCUCTEMBI. | TEMBI: «PaBHOBECHE), «IICPBUIHAS
CyKLEecCHs DKOJIOTUYECK | CYKIIECCHSI», «BTOPUYHAS
ast CyKLECCHUs. | CYKLIECCHSI.
PaBHoBecue. | XapakTepu3yroT MPOLECCHI
[lepBuunas CaMOPa3BUTHUS SKOCUCTEMEI.
CYKIIECCHSI. CpaBHUBAIOT IEPBUYHYIO U
Bropuunas BTOPUYHYIO CYKIIECCHH.
CyKIecCHUs Pa3pabatkiBatoT mjiaH ypoka-
HKCKYpCUU
57 O0o0maronmn 1 YU, Okckypeust B | ['0TOBAT 0TYeT 00 SKCKYpCUU IKCKypcus Ne
YPOK — 3KCKYpCHUSI OKK | mapk [To6embr 1 B«
«buoreoneHos buoreonenos
IITKOJIFHOTO JIBOPAY IITKOJIBHOTO
JTBOPa
Pasznea VI. buocdepusbiii yposens (11 uacos)
58 | buocdepa. 1 YUH | buocdepa. OnpenensitoT NoHsITHs «Oorochepay,
Cpenoobpa- M CpenooOpasy | «BojHas cpejia», «Ha3eMHO-
3yro1ast 0-111as1 BO3JIYIIHAS CPENIay, KIIOYBAY,
JEeSTEIBbHOCTD JESATEIbHOCTh | «OpPTraHU3Mbl KaK cpeia OOUTaHUs,




OpraHU3MOB OpPTaHM3MOB | «MEXaHUYECKOE BO3JICHCTBHUEY,
«(pU3UKO-XUMUYECKOE
BO3/ICICTBHEY, «IIEPEMEILICHUE
BEIIECTBA», KTYMYCH,
«punpTpanus.
XapaxkTepusyroT ouochepy kak
rJ100aJIbHYI0 SKOCUCTEMY.
[TIpuBOIST pUMEPHI BO3ICHCTBUS
YKUBBIX OPIraHU3MOB Ha pa3IMyHbIC
Cpebl KU3HU
59 | Kpyrooport Kb Kpyrosopor | Onpenensitor NOHITHS
BEIIECCTB B BEIIECTB B «OMOTEOXUMUYECKUH LUK,
ouocdepe onocdepe. «OvoTreHHbIC (TUTATEHHBIC)
buoreoxumuu | BemecTBa, «MUKOTPOpHBIE
€CKUH IIUKJI. | BEUIECTBa», «MaKpOTPO(HBIE
buorennsie BEIIECTBA», «MUKPOAIIEMEHTBD».
(muTarenbHbIE | XapaKTepU3yIOT OCHOBHBIE
) OMOreoXUMHUYECKHE IIUKIIBI Ha
BELIECTBA. 3emJie, UCTI0Nb3Ysl UIUTFOCTPALUU
MuxkoTpodHs! | yueOHHUKA.
eu VY cTaHaBnMBarOT NPUUMHHO-
MakpOTpO(H | CIEICTBEHHBIE CBSI3U MEKIY
b€ BEILECTBA. | OMoMaccoil
Mukposneme | (IPOAYKTUBHOCTBIO) BUJA U €T0
HTBI 3HaYEHHEM B MOAICPKaHUN
(YHKIIMOHUPOBAHMS COOOIIECTRA.
60 | OBomrouus YUH | OBomonus OnpenensroT NOHATHS KHUBOE
ouocepsl M ouocgepsl. BEIIECTBOY», «OMOT€HHOE BEIIECTBOY,
XKusoe «OMOKOCHOE BEILIECTBOY, KKOCHOE
BELIECTBO. BELIECTBOY», «IKOJIOTUYECKUI
buorenHnoe KPHU3UCY.




BEIIECTBO. XapakTepusyroT IPOLECChl PAHHETO
buoxocnoe ATamna 3BOJIIOHIH OUOChepHI.
BEIIECTBO. CpaBHUBaAIOT OCOOCHHOCTH
Kocnoe KpYroBOpOTa yriepojaa Ha pa3HbIX
BEIIECTBO. ATamax dBOJIONUN Onochepsl 3eMITH.
Oxonorudeck | OOBACHSIOT BO3MOXKHBIE TPUUNHBI
Ui KpU3HC. HKOJIOTUYECKUX KPU3UCOB.
VY craHaBIMBaOT NPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXKITY
JeSATEIbHOCTHIO YEJIOBEKa U
HKOJIOTHYECKUMHU KPU3UCAMU.
61 | 'umore3bl YUH | I'unore3bl OnpenensroT NOHATHS
BO3HUKHOBEHUS M BO3HUKHOBEH | «KpEAllMOHU3M,
KUZHH Usl )KU3HH. «CaMOMPOU3BOJILHOE 3aPOKIACHUEY,
Kpeanmonusm | «rumnotes3a cTalnOHApHOTO
: COCTOSIHUSI», «TUIIOTE3a
CaMonpoun3Bo | MaHCIIEPMUUNY, «TUTIOTE3a
JBHOE OMOXUMHUYECKON IBOITIOIIUNY.
3apoxaeHue. | XapaKTepus3yrT OCHOBHbIE
['unoresa TUIO0TE3bl BOSHUKHOBEHUS KU3HU HA
cranioHapHo | 3emute. OOCYKIaOT BOIIPOC
IO COCTOSIHMSI. | BOSHUKHOBEHHUS KU3HU C
['unoresa OJIHOKJIACCHUKAMU U YUUTEIIEM.
NaHCTIEPMUHU.
['unoresa
OMOXUMUYECK
OM IBOJIFOLIAH
62 | Pa3Butue YUH | Passurue OnpenensroT NOHATHS
peCTaBlICHUN M MPEAICTABIICHU | KOALIEPBATHI, «IIPOOUOHTHIY,
0 o «TUTIOTE3a CUMOMOTHYECKOTO
IPOUCXO0KJICHUU IPOUCXOXKJIEH | MPOUCXOKACHUS DYKAPUOTUUECKUX




KU3ZHU. WU KU3HU. KJIETOK», «TUIIOTE3a
CoBpeMeHHOE CoBpeMEHHOE | MPOUCXOXKICHHS 3YKAPUOTHUECKUX
COCTOSIHUE COCTOSIHUE KJIETOK U X OPraHOUJIOB MMyTEM
pOOJIEMBI IPOOIIEMBI BBITISIYUBAHUS KJIETOUHOU

MeMOpaHbD», «IPOTEHOT,
«y0aKTEpUN», «apXeOaKTepUn».
XapakTepu3yrOT OCHOBHBIE ATAIIbI
BO3HUKHOBEHUS U PA3BUTHUS JKU3HU
Ha 3eMJie.

OnuchIBarOT MOJ0KEHUS OCHOBHBIX
TUIIOTE3 BO3ZHUKHOBEHHUS )KU3HH.
CpaBHUBAIOT TUIIOTE3bI
A.N.Onapuna u JIx. XonjaeiHa.
OO6cyx)aaroT MpoOIEMBI
BO3HUKHOBEHUS U PA3BUTHS )KU3HHU C
OJIHOKJIACCHUKAMU U YUYUTEJIEM

63 | Pa3BuTHe XU3HU Kb OcCHOBHBIE OnpenensroT NOHATUS «3Pay,

Ha 3emiie. Dpbl ATaIIbl «IEPUO», «IMOXaA», KKATAPXEN»,

JIPEBHEUIICH U pa3BUTHSA «apxen», «IpoTepo30m»,

IpPEBHEN KU3HU JKU3HU Ha «IaJIe0301», «ME30301»,
3emiie. Ipbl «KaMHO3011», «I1aJICOHTOJIOTHS,
JTpEBHEUIICH | «KeMOpHUi», KOPAOBUKY, «KCUITYP»,
U JPEBHEU «JIEBOH», «KApOOHY, KIIEPMbY,
AKU3ZHH «TPUIIOOUTBD, KPUHUOPHUTHIY,

«KHCTETIEpPhIE PHIOBI»,
«crerouedanbby, KIXTUOCTETH,
«Teparncuipby. XapakTepU3yroT
pPa3BUTHE KU3HU Ha 3€MJIE B 3PbI
JOPEBHEUILIEN U IPEBHEN KU3HMU.
[IpuBOAAT IPUMEPBI OPTAaHU3MOB,
HACEJSABIIMX 3E€MIIO B OPBI




JIPEBHEUILIEN U IPEBHEN KU3HM.
YcTraHaBaMBarOT IPUINHHO-
CJIEJICTBEHHBIE CBS3U MEXKIY
YCIIOBUSIMU CpeIbl OOUTaHUS U
HBOJIFOLIMOHHBIMH MIPOLIECCAMH Y
Pa3JIMYHBIX IPYII OPraHU3MOB.
CMBICIIOBOE YTEHHE C
IIOCJIETYIOLIUM 3aII0JTHEHUEM
TaOIUILIBI

64

Pa3Butue xxns3Hu B
ME3030€ U
KanHO30€e

Kb

Pa3Burtue
JKU3HH B

ME3030¢€ U
KaiiHO30¢

OrnpenensitoT NOHITUSL «TpHUacy,
«HOpay, «Me», «TMHO3aBPhI»,
«CyMUaThle MIICKOMUTAIOIIINEY,
«IUIALIEHTApPHBIE MIIEKOMTUTAIOIIUEY,
«MaJIeOreH», KHEOTEH,
«AHTPOIIOTEH.

XapakTepU3yrOT OCHOBHBIE TIEPUO/IbI
pa3BUTHS )KM3HU Ha 3€MJIE B
M€3030€ U KaltHO30€.

[IpuBOIAT IpUMEPHI OPTAHU3MOB,
HaCeJIABIINX

3eMIII0 B KalHO30€ U ME3030€.
VYcTraHaBaMBaOT MPUUNHHO-
CJIEZICTBEHHBIE CBSI3U MEXKIY
YCIIOBUSIMU CPEIbl OOUTaHUS U
ABOJIIOLIMOHHBIMU MPOLIECCAMU Y
Pa3JIMYHBIX TPYII OPraHU3MOB.
CMBICIIOBOE UTEHHUE C
MOCJIEAYIOIIUM 3all0JIHEHUEM
TaOJIUIIEL.

Pa3pabateiBatoT miaHa ypoka-
DKCKYPCHH B KPACBEIUECKUN MY3€EH.




65 | O6o06maromnmit YU, DKCKypcus ['oToBAT OTUET 00 IKCKYypCHUH IKCKypCcHs
YPOK-3KCKYypCHs OKK | Ha Ne 2
«Pa3BuTHe XU3HU TEOJIOTHYECKO Ha
Ha 3emiie» ¢ OOHaXXEHUE TEOJIOTHYECKOe

oOHa)XeHUE

66 | AHTpPOIIOr€HHOE VII AnTponoreHH | OnpeaensitoT NOHATUS
BO3/ICHCTBUE HA oe «aHTPOTIOTEHHOE BO3/EHCTBUE HA
ouochepy BO3jcicTBUE | Ouochepy», «Hoochepay,

Ha Ouocdepy. | «IPUPOIHBIE PECYPCHI».
Hoocdepa. XapaKTepU3yrT YEJIOBEKA KaK
[Tpuponubie | GHOCOIMATBHOE CYIIECTBO.
pPECYPCHI. OnuChHIBAIOT YKOJOTUIECKYIO
Jlabopamopr | cuTyaruio B T. YJIbSIHOBCKE U
as paboma: VY bHOBCKOM 00J1aCTH.
«Ormenka Y cTaHaBIMBaOT MPUYUHHO-
KauecTBa CJICJICTBCHHBIC CBSI3U MEXKTY
OKPYKAIOIIEH | IeATeITLHOCTHIO YEIOBEKa 1
cpenb» HKOJIOTHYECKUMHU KpU3HCaMHU

67 OCHOBEI VYHUH | PaumonansHo | OnpenenstoT MOHSITUA
pPalMOHAIBHOIO M e «palroHaIbHOE
IPUPOAOIIONH30BaH IPUPOAOIONb | MPUPOIOTIOIBE30BaAHUEY, «OOIIECTBO
usi 30BaHHUe. OJIHOPa30BOTO MOTPEOICHUS.

Oo6mmecTBO XapakTepusyroT COBPEMEHHOE

OJTHOPA30BOTO | YEJIOBEYECTBO KaK «OOIIECTBO

NOTPeOICHUST | OJHOPA30BOTO MOTPEOICHUSD.
OOCy»XIar0T OCHOBHBIC TIPUHITUTIBI
PaIMOHAIBHOTO UCIIOJIH30BAHUS
MIPUPOTHBIX PECYPCOB

68 | O6oOIarommit OKK | Ypok- BricTymnaroT ¢ cooO1eHus MU 110 0000
YpOK- koH(pepenuus | reme. [IpeacTaBistoT pe3yibTaThl i
KOH(DepeHus y4e0HO-HUCCIIEeI0BATENBCKOM, YPOK-




MIPOEKTHOM JAEATEIbHOCTH

KOHGepeHuMst
Ne 8 «3ammTa
IPOEKTOB T10
Hcclie10BaTelb
CKOH
JIESATCIBHOCTH

Hroro: 68 yacoB

YciaoBHbIE 0003HAYCHUSA:

YUHM — ypok u3ydeHus HOBOTO Marepuala;

VII — ypok npaKkTUKyM;

YU — ypok ucciieqoBaHue;

Kb — xoMOuHMpOBaHHBIN YPOK;

KOO — ypok 0600111eHus, KOHTPOJISI U KOPPEKLUN 3HAHUH.

Onucanue yue0HO-MeTOAMYECKOT0 odecrnedeHns: 00pa3oBaTeIbHOM AesITeIbHOCTH
MartepuaJIbHO-TeXHHYECKOe o0ecneuyeHne 00pa3oBaTeIbHOI0 pouecca

K — xoMmIuiexT
JI — neMOHCTpaIMOHHBIN

Ne | HaumeHoBaHMsI 0OOBEKTOB U CPEACTB MAaTEPUATBHO-TEXHUUYECKOTO 00eCTICUeHHUSI

Komuuect-

BO

Knuroneuarnas npoaykuus (0u6,1u0Te4HbIH (POHT)
K

yueoHuk. — M.: JIpoda, mroboe n3ganue mocie 2016 r.

1. Kamenckuii A. A., KpukcynoB E. A., [laceunuk B. B., llIgenos I'. I'. buosnorus. Beeaenue B 06111y10 6uosioruto. 9 kiacc:




1 MeTtoanuyeckue mMocoousi AJas yuureis:

1. IlporpamMma ocHOBHOTO 001IeT0 00pazoBanus Mo Ouonoruu 5-9 kiaccel. ABtopsl: B.B.Ilaceunuk, B.B. Jlattommn, I'. I'. IlIBenos, M.:
«dpodar, 2011r

2. Kamenckmii A. A., KpukcynoB E. A., [Taceunuk B. B., llIseror I'. I'. buonorus. Beenenne B oburyro 6monoruto. 9 ximacc:
MeToudeckoe mocooue. — M.: Ilpoda, 2014 r.

I[OHO.]'IHP[TQJ'IBHaﬂ JuTeparypa JJid YYuTeJIs:

Kypun A. A., Usanora T. B., Penkako M. B. YueOHsbie miansl mikost Poccun / og pea. M. B. Peokakosa. — M., [Ipoda, 2012.
Buonorus (Beck mkomnpHbIH Kype B cxemax u tTadbnunax) / A.JO. Monuesa. — M.: Dkemo, 2015.

Buonorus B Bonpocax u oTBeTax. Boiryck 2. Meronudeckoe nocodue. — M., ToBapuiecTBo Hay4yHbix nznannii KMK, 2013.

Kuuroneyatnasi npoaykums (1Jisl JUYHOTO NMOJIb30BAHUS YUALIUXCS)

2 JonmoHUTEeIbHAS INTEPATYPA VIS YHALLXCH:

1. Kamenckuii A. A., Kpukcynos E. A., [laceanuk B. B., [lIseros I'. I'. buonorus. Beeaenue B o0mryto Ononoruro. 9 kmacc: padodast
tetpaas. — M.: [Ipoda, 2016 r.

JAunakTudeckoe odecrneyeHune yueOHOro npouecca:

3 1. VY4eOHble MaTepHalbl WIDTFOCTPATUBHOTO XapakTepa (OTOPHbIC KOHCIIEKTHI, CXEMbI, TaOJIHIIbI, THarpaMMbI, MOACTH U
Ap.);
2. YueOHBIC MaTepHallbl MWHCTPYKTUBHOTO XapakTepa (MHCTPYKIIMH TI0 OpPraHW3alldd CaMOCTOSTCIHLHOW pPabOTHI
YYaIInuXCs).
3. WucTpymMeHTapuii TMarHOCTUKH YPOBHS OOYUYEHHOCTH ydaluxcs (CpeicTBa TEKYIIEro, TEeMaTHUECKOrO U UTOTOBOTO

KOHTPOJIS YCBOCHHSI YIAIIIUMHUCS COACPIKAHNS OMOJIOTHYECKOTO 00pa30BaHMUs).
4, BapuaHThl pa3HOYPOBHEBBIX U TBOPYECKHX JIOMAIITHUX 33JaHHUM.

5. MaTepuanbl BHeK/aCCHOM 1 y4ebHO-nccnen0BaTeIbckoi paboTbl No npeameTy (NepeyeHb TeM NPOEKTHOM U UCCIIEN0BATENbCKOI
paboTsl o yuebHol aAucuUIIIMHE, TpedoBanus k YUP, pekomenayemast aurepatypa).

HNHdopMannoHHO-KOMMYHUKAIIMOHHBIE CPEeACTBA 00y4YeHMS




MynbTUME THIAHBIH KOMITBIOTED (C MTAKeTOM MPHUKIAIHBIX IPOTpamMM, TpaduIecKor ONEpPanmoOHHON CHCTEMOM, TIPUBOIOM IS

YTCHUS/3aMUCH KOMIIAKT-AUCKOB, ayAUO-BUICO BXO,Z[aMI/I/ BbIXOJaMHU, aKYCTUUCCKNMHU KOJIOHKaMH, MPIKpO(i)OHOM " HAayIIHUKaAMH U
BO3MO>XXHOCTBIO BBIXOJa B I/IHTepHeT).

DKCITO3UIIMOHHBIA dKPaH.

IIpunTep.

Ckanep.

CpencTBa TeNeKOMMYHHKALIMH, BKITIOYAIOIUE 3JIEKTPOHHYIO TIOUTY, TeJIeKOH(EepEHIINH, JIOKAThHBIE U PETHOHAIBHBIE CceTH, web-Kamepa.

JKPaHHO-3BYKOBBIe H MyJIbTHMEAUHHBIE CPeICTBA 00yYeHUs!

MULTIMEDIA - nomiepaaa Kypcea «buosiorus. 7KuBoii opranmsv)
Jlaboparoprbiii ripakTvkym. bronormst 6-11 kmace (yaeOHOe IeKTpoHHOE M3AaHue), Pecrydbnukanckuii MmyasTuMenua nearp, 2010

BUBJMOTEKA 3JIEKTPOHHBIX HAI'JIAJHBIX MMOCOBMIA:

MOJATOTOBKA K EI' TI0 BUOJIOTUX
PEIIETUTOP — BUOJIOT WS (BECh TIIKOJIBHBIN KYPC)

JIETCKAS SHIMKJIONE WS (Kupnna u Medonus)
PEIIETUTOP — BUOJIOT U

puoJiorus — 6 — 9 kmacc
[Ipe3eHTaMK YUUTEIS ¥ yUaIuXCs
HNuTepHeT — pecypcesl:
1. http://chem.rusolymp.ru/ - mopran Becepoccuiickoi oMMITHab! IIKOJILHUKOB.

Nk D=

2. http://egu.lseptember.ru/index.php?course=18005 — mopran HeIarorkyecKOro yHHBEPCHTETa H3AaTEILCKOro aoma « Ilepoe

CEHTSOPS

http://www.edu.ru./ - uadopmariius o GpenepaibHbIX HOPMAaTUBHBIX JOKyMeHTax mo EID.

http://www.ed.gov.ru/ - o6pa3oBaTenbHbII TOpPTAT

http://www.ipkps.bsu.edu.ru — nepeuers 000pyAOBaHMS IO OMOJIOTHH, XapaKTEPU3YIONTHH 00pa30BaTEILHYIO CPEIy ITKOJIBL.

S kW

http://www.ipkps.bsu.edu.ru — pekoOMeHIaLNH 10 COCTABICHUIO PA0OYUX MPOrpaMM 1o OUOJIOTUH

MOJIEJIA, KOJIEKIIUU

6.1

MO,I[CJ'II/I 06’LCMHBIC, KOJUICKIIUH HACCKOMBIX, BJIA’KHBIX MTPCTIapaToOB, KOHEYHOCTEH Jjomaan u
Ap.




6.2

Monens monekyisl JJHK

7. MyJistzku

7.1. | I'onoBHO# MO3T 3¢ MHOBOJHBIX, MPECMBIKAIOLITHXCSI, MIIEKOTIUTAIOIIUX.

3 HATYPAJIbHBIE OFBEKTBI

8.1 I'epbapuu, nintrocTpupyromue MopQoIornieckue, CHCTEMaTHIeCKHe PH3HAKU Hcnone3yercs pa3naTodHblid U
PACTEHUH, SKOJIOTHYECKHE OCOOCHHOCTH Pa3HbIX IPYII, H3MEHYNBOCTb, HACIIEICTBEHHOCTD, JIEMOHCTPAIMOHHBIH MATEPHAL.
MIPUCTIOCOOIEHHOCTD, PE3YJIBTAThl HCKYCCTBEHHOTO 0TOOPA.
KomuartHble pacTeHus! 0 SKOJIOTMYECKUM IpyHIIaM

9. Muxkponpenaparsl

9.1 CTpoeHne KJICTOK 3yKapuoT, MUKponpenapaTsl SHIEKISTKN U CIIEpMaTO30HM 1A KH-

BOTHBIX. MHKponpenapaTLI MHUTO3a B KJICTKAaX KOPCHIKOB JIyKa; XpOMOCOM.




