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I[TOACHUTEJIbBHAA 3AIINCKA

ITporpamma kypca «buodusuka» s 11 kmacca cocraBicHa
B COOTBETCTBMU C HOPMATUBHO-TIPABOBOM 0a30ii:

o denepanbublii 3akoH OT 29 nekadps 2012 romga Ne 273-D3 «O06 obpazoBaHuM B

Poccuiickoii denepauumny.

ean Kypca:

OcHoBHasi 1eNb Kypca — O3HAKOMUTH IIKOJBHUKOB C COBPEMEHHBIMHU (DU3UYECKUMU
MOJXO0JlaMH B UCCIICIOBAHWH J>KUBBIX OPraHU3MOB, C(HOPMHPOBATH HHTEpPEC, a 3HAYUT U
MOTHUBAIIMIO JIJII M3YyYEeHHsS JUCIUIUIMH eCTeCTBeHHOHaydHoro mpodwmsi. Kypc momken
obecrnieunTh 00yueHHe, BOCIUTAHUE U Pa3BUTHE IIKOJIHHUKOB B €CTECTBEHHOHAYUYHBIX 001aCTAX.

3aga4u Kypca:

1. dopmupoBaHue y  IIKOJBHUKOB 3HAHUU O 3aKOHOMEPHOCTSIX ~ TPOTCKaHHWS B
JKUBBIX opraHu3Max (QU3MYECKUX U  (U3NKO-XUMHUYECKMX IPOIECCOB HAa  pasHbIX
YPOBHSX  OpTraHM3alld —  OT CYOMOJICKYJSIPHOTO U MOJICKYJSIPHOTO JI0  KJIETKH |
IEJIOTO OpraHu3Ma.
2. dopMupoBaHHWE TOHMMAaHUS  B3aUMOCBSI3M  (PHU3UYECKHX U OHOJIOTMYECKHX
MIPOLIECCOB B JKHBBIX cHCTEMAX
3. O3HakoMJIEHHE C OCHOBHBIMH bu3HIECKUMU METOJAMH  HCCJEAOBAHUS
OMOJOrHYECKUX 00BEKTOB.
4.  PaszButue npoUIbHON MOATOTOBKH IIKOJbHUKOB ISt MOCTYIUICHUS — Ha
€CTeCTBCHHO-HAy4YHbIe  (DaKyJIbTeThl YHUBEPCHTETOB, NPEXKIC BCEro, B8  OTJAICHHBIX
HCENbCKUXIITKOJIaX3aCYETIIPEI0CTABICHHSIO0Pa30BaTEIbHBIX yCIyT  TI0
COBPEMEHHBIM HAmpaBlIEHUSIM  HAYKH, JOIIOJHUTEIbHBIM K  TPaaullMOHHBIM
y49eOHBIM nporpamMmmam.

5. Coznmanue TmOTEHIMANA COJCP)KAHHMS JTUCTAHIIMOHHOW 00pa30BaTEIIBHOU cpenbl B



oOmactr OM0pU3NKH, OMOTEXHOJIOTUH U IPYTHX COBPEMEHHBIX HAYYHBIX HAITPABIICHHH.

6. CDOpMI/IpOBaHI/IC Y yqaluxcst 9KOJIOrHICeCKOro MUpOBO33pCHUS B obmactu pPaanO5KOJIOTHH.

CopepxaHue mporpamMmbl 00€CIIEUUMBAET MPEEMCTBEHHOCTh C MPOrpaMMaMH IPEIMETOB

¢busnka, OWONOTHSA, DKOJOTHUS, SBJISICTCS TMPOJODKCHHEM U JIONOJHEHHEM COJCpPKAHUS
o0Opa3oBaHmUsl.

[Iporpamma opueHTupoBaHa Ha JoctwxkeHue pesyiabTatoB PI'OC  (TuiaHupyeMbix

pe3ysbTaTOB OOYYEHMs): JIMYHOCTHBIX, METaIllPeIMETHBIX (PEerysITUBHBIX, [O3HABATEIbHBIX,
KOMMYHHKATHBHBIX ).

[Iporpamma pazpaborana ans 10-11 knacca, paccunrana Ha 136 4., KOJIMYECTBO YacoOB B

HeJler0-24., BCEro B rof -684acos.

BocnurareabHblii moTeHOHAI npeaMera «Du3nka

VYueOHnsbiii ipenmer «Dusuka» U3ydaeTcs Ha YPOBHE CpeHEro o0Iero oopa3oBaHus B Ka4eCTBE
o0si3aTenpHOrO TIpeamera B 11-x kiaccax.

Peanmmzanmuss  BOoCHMTATENBHOTO IOTEHIMANa ypOKOB mpeamera «@Pusmkay  (YpodHOM
JIEATETPHOCTH, ayJAWTOPHBIX 3aHATHH B paMKax MaKCHUMaJIbHO JOMYyCTUMOW y4YeOHOW HarpysKH)
MpeayCMaTPUBACT:

1.

dbopMupoBaHHE y OOYYAIONIMXCS POCCUUCKHX TPATUIIMOHHBIX yXOBHO-HPAaBCTBEHHBIX W
COIIMOKYJIbTYPHBIX  IIEHHOCTEH, POCCHHCKOTO HCTOPUYECKOTO CO3HAHWUS Ha OCHOBE
HMCTOPHYECKOT0 IPOCBEIICHHMS; MOJ00P COOTBETCTBYIOIIETO COJACPXKAHUS YPOKOB, 3aJaHUM,
BCIIOMOTaTEJIbHBIX MaTePHUAIOB, IIPOOJIEMHBIX CUTYaIUui I 0OCYKICHUI;

JEMOHCTpalusi OOyYaroIIMMCsl TPUMEPOB OTBETCTBEHHOTO, TPaXKIaHCKOTO TIOBEACHMUS,
MPOSIBIICHUSI YENOBEKOMIOOUS U J0OpPOCEepIEeYHOCTH, Uepe3 MOoJ00p COOTBETCTBYIOIIUX
MPOOJEMHBIX CUTYaIUi VIS 00CYKICHUS,

MPUBJICUCHUE BHUMAHUS OOYYAIOIIUXCS K IICHHOCTHOMY AacCIIeKTy H3y4YaeMbIX SIBJICHUH W
COOBITHH, MHULIMUPOBAHUE 00CYKICHHM, BHICKA3bIBAHUM CBOETO MHEHUS, BHIPAOOTKH CBOETO
JIMYHOCTHOT'O OTHOIIICHHS K U3Y4aeMbIM COOBITHUSIM, SIBJICHUSM, JIMIIAM;

MIPUMEHEHUE HHTEPAKTUBHBIX (POPM yUIeOHOI paObOThI - HHTEILIEKTYJIbHBIX, CTHMYJTHPYFOIIHX
MO3HABATENIBHYI0O MOTHBAIIMIO, HIPOBBIX METOJWK, IUCKYCCHUW, MAIOIIMX BO3MOXKHOCTb
MPUOOPECTH OMBIT BEJICHUS KOHCTPYKTHBHOTO AMAJIOra; TPYIIIOBOM pabOTHI, KOTOpas Y4YUT
CTPOUTHh OTHOIICHHUS W JCHCTBOBATH B KOMAHJIE, CIOCOOCTBYET PAa3BUTHIO KPHUTHYECKOTO
MBIIIJICHNUST,

MOOYXKJICHUE OOydJaroIIMXCs COOJII0AaTh HOPMBI TOBEACHHMS, IpaBHJIa OOIIEHUS CO
CBEPCTHUKAMH ¥  TEAArOTHYCCKUMHU  pabOTHUKAMH,  COOTBETCTBYIOIIME  YKIIATY
o0mieoOpa3oBaTelbHOM  OpraHU3allii, YCTAHOBJIICHWE W TMOJJICPKKY H00pOKeIaTeIbHOM
aTMoc(epsr;

OpraHu3als HAaCTaBHMYECTBA MOTHBHUPOBAHHBIX W OPYIUPOBAHHBIX OOYYaIOUIUXCS Ha
HEYCIIEBAOIIMMH  OJHOKJIIACCHUKAaMH, B TOM UYHCIE€ C OCOOBIMH O0Opa30BaTEIbHBIMU
MOTPEOHOCTSMH, AAIOIIEr0 OO0YYArOMIMMCS COLMAIbHO 3HAYMMBIN OMBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIITH;

WHUIIMMPOBAHUE H  TIOJJEP)KKA  HMCCIIECIOBATEIbLCKOW  JIEATEILHOCTH  OOyJaroIuxcs,
IJIAHUPOBAHUE W BBIMOJHCHUE WHIUBHAYAIbHBIX W T'PYIIOBBIX IMPOCKTOB BOCIUTATEIBHOMN
HaIPaBJIEHHOCTH.

1. PE3YJbTATBHI OCBOEHUSA KYPCA BHEYPOUYHOM JEATEJIBHOCTH

JInyHocTHELIE:
® TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS K CaMOPA3BHTHIO M CAMOBOCIUTAHHIO B

COOTBETCTBHUH C O0IICUYEIOBEYSCKUMHE [IEHHOCTSIMH U HJIeajlaMU TPasKIaHCKOT0 00IIEeCTBa,
MOTPEOHOCTH B (PU3UUECKOM CAaMOCOBEPIIICHCTBOBAHUH,
® MPUHATHUE U PeATU3alNs [[EHHOCTEH 3JOPOBOTO U OE€30MaCHOT0 00pa3a KU3HU, OEPEKHOE,
OTBECTCTBECHHOC U KOMIICTCHTHOC OTHOIICHHEC K CO6CTB€HHOMy (1)I/I3I/I'-IGCKOMy u
TICHXOJIOTUYECKOMY 3JI0POBbIO;



MHPOBO33pEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH, 3HAYMMOCTH
HayKd, TOTOBHOCTh K HAayYHO-TEXHHMYECKOMY TBOPYECTBY, BIIQJICHUE JOCTOBEPHOM
uHpopMaLueil 0 MepeoBbIX JOCTHKEHUAX U OTKPBITHSIX MHPOBOI M OTEUECTBEHHOM HAyKH,
3aHTEPECOBAHHOCTD B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MUpa U OOIIECTBA;

B IICHHOCTHO-OPUEHTHUPOBAHHOW cdepe — YyBCTBO TOPAOCTH 33 POCCHMCKYIO
(U3UYECKYIO HAyKy, OTHOIICHHE K OMO(DU3UKE KaK JIeMEHTY

00I11€4eTIOBEYECKON  KYJbTYPbl, TYMaHHM3M, I[OJOXKUTEIbHOE OTHOIIEHHUE K TPYIY,

LIEJICY CTPEMIIEHHOCTb;

® B TPYJ0BO# chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOODPY AaibHeHIIen

00pa3oBaTeNbHON TPACKTOPUU B COOTBETCTBUU C COOCTBEHHBIMU HHTEPECaMH,
CKJIOHHOCTSIMH u BO3MOKHOCTSIMU;

e B II03HaBaTENIbHOM cepe — MOTUBAIUSA 00pa30BaTEIbHOM 1A TENLHOCTH,

YMEHME YIPABIATh CBOEH [103HABATEIBHON JAEATEIbHOCTBIO, CAMOCTOSITEILHOCTD B

PUOOPETEHN N HOBBIX 3HAHUN U MPAKTUYECKUX

PeryasaTuBHbIE:
BrinmyckHMK Hay4duTCSA:

CaMOCTOSITENIHO OMPENENATh LEH, 3a/1aBaTh NapaMeTpbl U KPUTEPUH, 110 KOTOPHIM
MO>KHO OIIPENEIUTh, YTO LEIb JOCTUTHYTA,

OLICHUBATh BO3MOJKHBIE IIOCIIEICTBUS JOCTHXKEHUS IIOCTaBICHHOMN LIETU B JI€ATEIbHOCTH,
COOCTBEHHOW JKM3HHM M KU3HHM OKPY’KAIOLIUX JIFOJIEH, OCHOBBIBAsICh Ha COOOPaKEHUSAX
3TUKHU U MOpaJH;

CTaBHUTH U (pOopMyITUpOBaTH COOCTBEHHBIE 3aa4l B 00pa30BaTeIbHON AEATEIIEHOCTH
KU3HEHHBIX CUTYalUAX;

OLICHUBATh PECYPCHI, B TOM UHUCIIE BPEMS U JIpYTHe HEMAaTepUaAJIbHbBIE PECYPCHI,
HEoOXOUMBbIE /ISl JOCTHXKEHHUS [TOCTABJIEHHOM 11eNy;

BBIOMpATh MyTh AOCTHKEHUS 1I€]IU, TNIAHUPOBAThH PEIICHHE MOCTABICHHBIX 3a/1a4,
ONTUMHU3HPYS MaTepUaJIbHbIE U HEMATepUaIbHbIE 3aTPATHI,

OpraHu30BBIBATH 3(P(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUIS IOCTHKCHUS
IMOCTaBJICHHOM IIEJIH;

KoMMmyHuUKaTHBHBIE:
BolnyckHUK Hay4YHTCA:

OCYIIECTBIISTH JIEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK
BHYTpPU 00pa3oBaTeIbHON OpraHU3allid, TaK U 3a ee MpeaeramMu), moaouparh NapTHEPOB
JUISL  JICJIOBOM  KOMMYHHUKAIIMM  HCXOAS U3  COOOPaKEHMH  pe3ybTaTUBHOCTH
B3aUMOJCHUCTBHS, a HE TUYHBLIX CUMITATHM;

IPH OCYIIECTBICHUHM TPYNIOBOH pabOThl OBITh KaK PYKOBOAUTEIEM, TaK W UYJICHOM
KOMaHJbl B Pa3HbIX poJiAX (TEHEpaTop HIEH, KPUTHK, WCIOJHHUTENb, BBICTYNAIOIINN,
JKCMEpT U T.1.);

KOOPJIMHUPOBATH U BHITIOJIHATH padOTy B YCIOBHUSX PEAIbHOTO, BUPTYAJIBLHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

PAa3BCPHYTO, JIOTUIHO U TOUYHO HU3JIaraTb CBOKO TOUKY 3PCHUS C UCITIOJIb30BAHHUEM
aJICKBATHBIX (yCTHbIX u HI/ICBMCHHHX) SA3BIKOBBIX CPCACTB,

Ilo3HaBaTenbHBIE:
BrinmyckHMK Hay4duTCs:

WCKAaTh U HaXOJUTh 000OIIEHHBIE CITOCOOBI PEIICHUS 3a7a4, B TOM YHCIIE, OCYIIECTBIATh
pa3BepHYTHI MHPOPMAIIMOHHBIA MOUCK M CTaBUTh HA €r0 OCHOBE HOBBIE (yueOHbBIE U
M03HaBaTENIbHBIC) 3a]1a4H;

KPUTHUYECKU OIICHUBATh U MHTEPIPETUPOBATH HHPOPMAITHIO C Pa3HBIX MTO3HUIIHH,
pacmno3HaBaTh U GUKCHPOBATH MPOTUBOPEUHS B UH(DOPMAIITMOHHBIX HCTOUHUKAX;



UCIIOJIB30BAaTh PA3JIMYHBIC MOJCIIBHO-CXEMAaTUYECKUE CPEICTBA JUId IIPEACTABICHUS
CYLIECTBEHHBIX CBSI3¢ M OTHOILIEHUW, a TakKKe IPOTUBOPEUM, BBIABICHHBIX B
UH(POPMALMOHHBIX HCTOUHUKAX;

HaxXoIuThb U MMPUBOAUTH KPUTHYCCKHUEC apIr'YMCHTBI B OTHOLICHUU HeﬁCTBHﬁ u CY)KI[CHI/Iﬁ
Apyroro,; CIIOKOMHO pPa3yMHO OTHOCHUTBHCA K KPUTHYCCKHUM 3aMCUYAHUAM B OTHOLICHUU

COOCTBEHHOTO CY>KJIEHUS, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHSI;

BBIXOJIUTH 3a PAaMKH yqe6Hor0 npeaMeTa U OCYHICCTBIIATD I.IeJIeHaHpaBJ'IeHHLIﬁ IIOUCK
BO3MOXKHOCTEM 115 HIUPOKOro nNepeHoca CpCaACTB U CII0CO00B IIQI\/'ICTBI/IH;

BBICTpauBaTh MHAWBUIyalIbHYI0 00pa30BaTENbHYIO TPAEKTOPUIO, YUUTHIBAS OrPaHUYCHHUS
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OIPaHUYCHHUS;

MCHSTH U YACP)KUBATH PA3HBIC TO3UIIUHA B IMO3HABaTEIHLHOM JACATCIBHOCTH.

- UKT-koMneTeHTHOCTH:

BblnyckHUK Hay4YHUTCA:

[IpoexTHpoBaTh BUPTYaJIbHBIE U PEATBHBIX OOBEKTHI U MPOLIECCHI

OCYIIECTBIISATH PACITUPEHHBIN MMOMCK WH(OPMAIIMH C UCTIOIH30BAHUEM PECYPCOB
oubmmoTek u cetu HTEpHET;

3aMMchIBaTh, PUKCHUPOBATH HHPOPMAIINIO 00 OKPYKAIOIIEM MHUPE U O ce0e C TOMOLIBIO
nacrpymento UKT;

HpOeKTHO-I/ICCJ'ICJIOBaTeJILCKaﬂ KOMII€TCHTHOCTb:

BrinmyckHuK Hay4dnTCs:

® [JIAaHUPOBATh U BBINIOJIHATDH y‘-IC6H0€ HCCICIOBAaHUC U y‘IC6HbII>'I IMPOCKT, UCII0JIb3YA

000pyI0BaHUE, MOJICIIN, METOJIBI M TIPUEMBI, aJIeKBAaTHBIE HCCIIEAyeMOi TIpolieme;

® MICIIOJIb30BAaTh TaKUEC MATEMAaTUYCCKHUEC MCTOAbI H HpI/IéMI)I, Kak a6CTpaKIII/I$[ u

nacain3anus, 10Ka3aTejabCTBO, JOKA3aTCJIBCTBO OT IPOTUBHOT'O, JOKA3aTCILCTBO I10
AHAJIOTUH,0IPOBEPIKCHNUE, KOHTPIIPUMED, HHAYKTUBHBIC U A€ AYKTUBHBIC PACCYXICHUA, IIOCTPOCHUE U
HCIIOJIHCHHUE aJITOPpUTMaA,

® BUJICTh U KOMMCHTHUPOBATE CBA3b HAYYHOI'O 3HAHHA U ICHHOCTHBIX YCTAHOBOK,

MOpaJIbHBIX CYKJIEHUH MPU MOTYyYEHUH, PACTIPOCTPAHEHUH U IPUMEHEHUN HAYYHOT O 3HAHUSI.
BrinycKHHMK MOIYYUT BO3MOKHOCTh HAYUUTHCA:

® CaAMOCTOATCIIbHO 3aJyMbIBATh, IIJIAaHUPOBATH U BBIIIOJIHATH yqe6Hoe HCCIICAOBaHNC,

y4eOHBIN ¥ COIIMAIbHBIN MTPOECKT;

® MCIIOJIb30BAaTh TAKMC MAaTCMAaTUYCCKHUC MCTOAbI 1 HpI/IéMBI, Kak Hepe60p JJOTHUYCCKHUX

BO3M0)KHOCT€I>'I, MAaTCMaTHUYCCKOC MOACIIUPOBAHHUC,

® 0OCO3HaBaThb CBOKO OTBCTCTBCHHOCTD 3a JOCTOBCPHOCTD IMMOJIYUCHHBIX 3HaHHI>i, 3a Ka4C€CTBO

BBITTOJTHCHHOTI'O ITPOCKTA.

YurareJbcKass KOMIIETEHTHOCTD:
VY yuenukoB Oyner chopMupoBaHa NOTPEOHOCTh B CUCTEMATHUECKOM YTEHUH KaK CPENICTBE

MTO3HAHUS MUPA U ceOsT B 9TOM MUPE, TAPMOHU3AINN OTHOIIICHHUH YeJIOBEKa M OOIIEeCTBA, CO3TaHIUHI
o0paza «moTpeOHOT0 Oy IyIIEeTo).

VYyamumecsi yCOBEPUICHCTBYIOT TEXHHKY YTCHHS U MPHOOPETYT yCTOMUYMBBIA HABBIK

OCMBICJICHHOI'O YTCHU, ITOJTy4aT BO3MOXHOCTDb HpI/IO6pCCTI/I HaBBIK pe(bﬂeKCI/IBHOFO YTCHMUS.

BrinyckHHMK HAy4nThCS:
CpaBHHBATh MEXIy CO0O0I OOBEKTHI, OMUCAHHBIC B TEKCTE, BBIJCIISS BA-TPH
CYIIECTBEHHBIX MMPU3HAKA;
NOHMMAaTh WH(OpPMALHNIO, MPEACTABICHHYI0 B HESIBHOM BHUAC (HAIpHUMEpP, BBIICIATH
oOmMil MpHU3HAK TPYMIBI AJIEMEHTOB, XapaKTepPU30BaTh SBJIEHUE II0 €ro OINUCAHUIO;
HaXOJMTb B TEKCTE HECKOJIBKO MPUMEPOB, TOKA3BIBAIOLIUX MPUBEACHHOE YTBEPKICHHE);
NOHUMATh WH(HOPMAIINIO, TPEICTABICHHYIO Pa3HBIMHU CIIOCOOAMU: CIIOBECHO, B BUJIC
Ta0JIUIIBI, CXEMBI, JHArpaMMBbI;



2. COJEPXAHHWE KYPCA BHEYPOUHOU JESATEJBHOCTH

11 kaace

Pasnea 1. JUHAMUKA BUOC®EPHI M KOHLIEIMS YCTOMUYNBOI'O
PA3BUTHUSA BUOCODEPDBI (144.)

OTHomIeHUsT «4enoBek-Onocepa» B HMCTOPUUECKOH TMeEpCrleKTuBe, B HAld JHU U B
nporHosupyemMoM OynymieM. KopHu rio0aibHBIX 3KOJOTMYECKHX WU OHOochepHbIX HpobdiemM
coBpeMeHHOcTH. HayuHble 3amauM, perieHue KOTOphIX HeoOXOoauMo [uid oOecreyeHus
YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA. 3aladdl YCTOMYMBOIO Pa3BUTHS, KOTOPBIE BBIXOIAT 3a
PaMKHU €CTECTBEHHBIX HayK.

Buz, nomyssinus, coo0IecTBo, 9KoCHcTeMa. Y CJIOBHS YCTOHYMBOTO CYIIECTBOBAHUS MOITYJISIIAH Ha
IIpUMeEpE MPOCTHIX JUCKPETHBIX MaTEMaTUUECKUX MOJIENeN. JInHaMuyecKkre pekKUMbl, B KOTOPBIX
MO’KET HaXOAUThCA MONYJIALUs. 3ajaua IPOrHo3a JMHAMUKH KaK HE00X01MMO€e YCIIOBHE

s dexTuBHOrO M pazymMHOro yrpasieHus. Hoocdepa kak pasymHo ympasisiemas ouocdepa.
@daKTopsbl, NPENATCTBYIOIINE MOTYYEHUIO TOYHOTO IPOrHO3a

Benpimkun  yncneHHOCTH  GUTO(AroB Kak TMpUMEp CUTyaluil, TpeOyIOIMMX pa3yMHOTO
ynpasisitoniero Bozaeictsus. [Ipocreiimme Moaenu BCHBIIEK YHUCICHHOCTH (GUTO(Aaros.
Heo6xonumocTh TOUHOTO (B HYKHOE BpeMsSI U C HY)KHOH HMHTEHCHUBHOCTBIO) BO3JEUCTBUS JUIS
ralieHus BCIBIIIEK YUCIEHHOCTH B TIpocTeiiiel Mmoienu «durodar-saromodary.
Henz0exxHOCTh aHTPONOreHHOro JaBJIEHUST Ha HKOCHCTEMbl U Ouocdepy B IEJIOM MpHU
COBPEMEHHOM ypOBHE pa3BUTHs LMBUIM3alMU. HeoOxoauMocTh ompesaeneHus MpeaenoB
3JIaCTUYHOCTU DKOCHCTEM B OTBET Ha BO3MyILarollee Bo3jaercTBUE. CIIOXKHOCTU ONpPEAEICHUS
IPaHULl AJaCTUYHOCTU Ha IPUMEpPE MPOCTENUIIEH NUCKPETHON MOJENIU CUCTEMBI «3arps3HUTENb —
ouotay. IlpencraBieHne 00 ONTUMAIBHOCTH, YCIOBHUS, HNPH KOTOPBIX BO3HHKAET HEOOXOAMMOCTD
obpamarbcsi K MeTojaM onTuMu3anuyd. ONTUMH3ALMOHHBIC 33/1aul  JKM3HEOOECIICUeHUs Ha
HarAAHBIX mpuMepax kocmuueckux BCIXKO. HeoOGxoauMocTh MCHONB30BaHUIT HMHTETPAIbHBIX
KpPUTEpUEB ONTHMHU3AIMU. buocdepa kak Oospimas cucTeMa >KH3HEOOECHCUSHHS KOCMHUYECKOTO
Kopabist o umeHu 3emirst. ONTUMAaIbHOE PUPOIONIONB30BAHNE PErMOHAMH KaK MOJIXO0M K PeIICHHIO
9KOJIOT0-IKOHOMHYECKHX 3aJ1ad.

dopMa: HCCIEN0BATEIBCKUI IPOEKT € 3JIEMEHTAMHU COLMAIIBHOTO IIPOEKTUPOBAHUS
Buabl: no3HaBarenabHast JESTEIBHOCTD
Paznen 2. BMOOU3UKA BEJIKA 1 BUOKMHETHUKA (184.)

Knerounsle xumuueckue mponecchl (KIETOYHBIH METabd0iIM3M) — OCHOBA JKU3HH.
Karanu3aTopsl 1 aBTOKaTaJIM3aTOPbl — XMUMHYECKHE KOHCTPYKIMHU, PE3KO YBEINYUBAIOIINE
CKOpOCTh TMpoTekaHus xumuyeckux peakuui. benox, JHK wu PHK «kak enunas
BHYTPHUKIICTOYHAS aBTOKaTaJIUTUYECKas cucreMa. Mexanu3msl KOOpPAMHALIUH
BHYTPHUKIIETOUHBIX IpoueccoB. buonornueckue ¢yHKIUNM OEIKOB KaK KOMIIOHEHTOB
BHYTpHKJIEeTOUHON Peanuzauus renerudeckoil uHdopmamuu. OOmas cxema pealu3aluu
TeHEeTHYECKOW HHPOPMALIUH.

Tpanckpunuus u Tpancisnus. ['enetnueckuit koa. PHK-nonumepassl — HHCTpYMEHTHI
cunteza PHK kak cinenka JIHK. Ilporieccunr — nporecc od6pazoBanust HHGOPMAITHOHHBIX U
cirykebnbix PHK. Tpancnopraas PHK - Tpancnsunonnslii nocpeqauk. Pubocomsl kak

($abpuku OEITKOBOTO CUHTE3A.

Ponp (epMeHTaTHBHOW KHHETUKH B M3Y4YeHHH (EpMEHTOB. 3aKOHBI TEPMOJANHAMHKH
(epMeHTaTUBHAS KMHETUKA. MeXaHU3Mbl XUMHUECKUX peakiuid. [loHsTHe MexaHu3Ma

¢depmenTaTuBHOrOo Karanuza. @depmeHT-cyOcTpaTHbli  KomIuiekc. Kunernka
Muxasnmuca- MeHTeH. Meroapl CTallMOHApPHOW W HECTAllMOHAPHOW KUHETHKH.
WurubupoBaHue 1 aKTHBUPOBaHUE (PEPMEHTATUBHBIX PEAKLIUH.

(I)opMa: I/ICCHeJIOBaTeJ'H)CKI/Iﬁ IMPOCKT C JICMCHTaAMH COLIMAJIBHOI'O IIPOCKTUPOBAHUA
Buabl: no3HaBaTenbHas JeSITEILHOCTD

Pazxen 3. BMODU3NKA ®OTOBNOJIOTUHYECKUX ITPOLIECCOB (164.)

Cger. IIpouecc BocpusiTus cBeta. ['1a3a pa3iuyHbIX NpeICTaBUTENEH )KUBOTHOT'O MUpA.
I'maz 4enoBexka. Kak muenbl pa3nuyaroT 1BeTAa. XOJOJHOE CBEUEHHME B MPUPOIE —



ouomromuHecteHnus. MHrepdepenius B xkuBoil npupone. Ontuueckue npuOOpsl B MEAUIIMHE.
OO6mas xapaktepucTuka (OTOOHOIOTHIECKUX PeakIuii U uX TUIbl. OCHOBHBIE XapaKTEPUCTUKU.
OcHoBHble cTaauu  (POTOOMOJIOTMYECKOTO Mpolecca M HMX  XapaKTepUCTUKH. Tumbl
dboroxumuuecknx peakuii. OcHOBHbIE THIBI (oTopenentopoB. Cramuu (HOTOPETyIATOPHBIX
nporeccoB. DPUTOXPOM KaK OCHOBHOW (DOTOpeHenTop peryssiiiud y pacTeHHil, ero OCHOBHBIC
cBoiictBa. ®otomopdorenes. Doronepuoguszm. Dotorpornmsm. Dotorakcuc. OcOOCHHOCTH U
MEXaHU3MBbl (POTOIHEPTUTUYECKUX peaKIuil OaKTepUOPOAONCHMHA U 3PUTEIBHOTO IUTMEHTa
poJoTiCHHA. Y CTPOIMCTBO TJa3a WICHHCTOHOTUX. MeXaHu3M (OTOpelenIny T1a3a MICKOTUTAIONINX.
3puTenbHbIe MUTMEHTH. MeXaHU3M U PEryJsiius 3pUTeNbHON (POTOPEIETIIIUT.

dopma: UCCIIEI0BATEIbCKAN MPOEKT C JIIEMEHTAMH COLMAJIBHOIO MPOECKTUPOBAHHUS
Bujabl: no3sHaBaTenbHas AEITEILHOCTD

Pazpen 4. PAJIUAIIMIOHHA A BUODU3UKA (204.)

PannoakTuBHBIE W30TONMBI B OWOJOTMM M MenuiMHE. buonornyeckoe neicTBUE
WOHM3UPYIOIIMX U3NydeHud. Paguorenemerpus. Posib 3IEKTPOMAarHUTHBIX MOJIEW B KUBOU
npupoje. Jlazepelr B menuuune. [lnazmennsiii ckanbpnens. Paguanus B ObiTy. PagmarmonHas
0€30MacHOCTh TIPU HCIIOJIb30BAHUHM OBITOBBIX NMPUOOPOB YETOBEKOM: COTOBBIX Tele(hOHOB,
XOJIOJIUIIBHUKOB, TEJIIEBU30POB, KOMIIBIOTEPOB U IP.

Cramuy Iy4yeBOrO TIOpPaKeHMs KIETKUH. PaauoOHONIOrMuYecKre peakndu KIeTOK. 3alepiKKa
MPOXOXKJICHUS KJICTOYHOrO IMKJIa. PenpoaykTuBHass W uHTepdasHas TuOesib KIETOK. MeXaHU3MbI
paauanMoOHHON TuOenu KIeTOK (amonrto3 W Hekpos). ['eHeTnyeckas HeCcTaOMIBLHOCTh. PamuarimoHHbIC
3 eKTs, perucTpupyeMbleé Ha YPOBHE KIETKH: 0030p COBPEMEHHBIX METOJOB OHOJIOTHYECKOM
JO3UMETpHH. PamnannonHas 9yBCTBUTEILHOCTh TKAHEH M OPTraHOB, paTHaIliOHHBIC CHHAPOMBI (IeHCTBIE
WOHM3UPYIOIICTO H3JIYYEHUSI Ha CUCTEMY KPOBCTBOPCHUSA, IMUIICBAPECHUSA W LCHTPAJIbHYIO HEPBHYIO
cuctemy). llpsmeie u omocpemoBaHHble 3¢ dekThl o0mydeHus. PacmpeneneHue w  Murparus
PAANOHYKIMAOB B OPraHU3Me YCJIOBCKaA.

Kputepun panmouyscrButenbHocTH. Kucnopoansiit 3¢ ek, oOpaTHbIi KHUCIOPOAHBIH 3 deKT,
MEXaHU3M PaTuOMOIUPHUITUPYIOMIETO ACHCTBUS KHUCIOpOaa. XUMUYECKHE PAAHONPOTEKTOPHI.
MexaHu3Mbl IPOTUBOJIYYEBOM 3aLTUTHI.

®opma: UCCIEN0BATENBCKUM ITPOEKT € DIEMEHTAaMHU COLUAIBHOIO IPOEKTUPOBAHHUS
Buabi: no3HaBareabHas JESTEIBHOCTD
TEMATHNYECKOE INTAHVNPOBAHUE

Ne Paznen kypca KomnuectBo
4acoB
11 kmacc
1. Pazgen 1. Jlunamuka Onocdepbl W KOHLEMIHS YCTOMYUBOTO 14
pa3BuTHs OHOChepsI
2. Paznen 2. buodusuka Oenka u OMOKUHETHKA. 18
3. Paznen 3. buodusuka poTodHOTOTHIECKUX MTPOIIECCOB 16

4, Paznen 4. Pannanuonnas ¢pusuka 20




IIpunoxenue

YyeOHo-MeTOoaHYECKAA o0ecreuyeHe

JIHTepaTypa u UnTepHeT-pecypcenl

8.

9.

Shugart, H.H. Terrestial ecosystems in changing environments, Cambridge
University Press, 1998. — 537 p.

BapcykoB O.A., bapcykoB K.A. Pagnanmonnas sxosorus. M.: Hayunsrit mup, 2003.
-253c.

Bapues C.U., [lerepmenmxu A.T'., Epoxun [[.B. [moGanbHbIe 0600111€HHBIE MOACTH
JMHAMHUKHU YTIIEKACIIOro ra3a. // O4epKu 3KOJI0rHUeCKOn OMOPU3UKH.
Hosocubupck: Uzn-sBo CO PAH, 2003. — C.453-466.

bapues C.U., Mexesukun B.B., Oxonnn B.A., Capanrosa A.b. Ycroitunsoe
pa3BUTHE KaK pa3padOTKa M pear3aiysi METOJ0JIOT UK TII00aTBHOTO 3aMBIKAHHS U
yIPaBICHUS PA3BUTHEM 3eMHbBIX PerHOHOB. // OUepKH IKOIOTHUECKO

ouodusuku. HoBocubupck: M3n-so CO PAH, 2003. — C.439-453.

bensesa H.E., Puzanuenko I'.}1O., Pyoun A.b. Undopmannonnas

cucrema «/[uHamMudeckue Moenu B OMOJIOTHIY. DJIIEKTPOHHBIN pecypc:
[http://dmb.biophys.msu.ru/models]

buron M., Xapnep [Ix., Tayncenn K. Dxomnorus. Ocobu, momyisiiuu 1 cooomiecTsa.
T. 1, 2. M.: Mup, 1989.

Boxuncku P. CoBpemenHbIe Bo33peHus B onoxumun. M.: Mup, 1987. — 544 c.
(Robert C.Bohinski. Modern concepts in biochemistry. Fourth edition. Allan

and Bacon, Inc, Boston, 1983).

Brnamumupos FO.A., [lotanenko A.5. ®u3nKko-XxUMHUYECKHE

OCHOBHI (poToOMONMOTNYeCcKUX MporieccoB. M.: Beicmr. mik., 1989.

layse I'.®. bopr6a 3a cymectBoBanue. M.-MxeBck: MHCTUTYT

KOMIIBIOTEPHBIX HccienoBannii, 2002.

10.T'anaktuonos C., FOpun B. boranuku c raasBanomerpoM. - M.: 3HaHue,

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

1979.

I'mrens3on U.W., Poguuesa 3.K., Mensenesa C.E., [Ipumakona I'.A., bapues C.I.,
Kparacrok I'.A., [lerymkoB B.H., MexeBukun B.B., Beicoukuii E.C., 3aBopyeB
B.B., Kparaciok B.A. Ceersimuecst 6akrepun. HoBocubupck: Hayka, 1984. — 280 c.
I'magpimes M.U. OcHOBBI 5K0IOrHuecKoil OMOPU3NKHU BOAHBIX

cucteM. HoBocubupck: Hayka, 1999. — 112 c.

I'yasun T., Mepcep 3. Beenenue B 6uoxumuto pacrenuii. M.: Mup, 1986. T. 1-2.
Keneru T. OcuoBsl hepmenTaruBHO# kuHeTuku. M.: Mup, 1990. — 350 c.

Kones C.B., Bomorosckuii H./].. ®oTodbmomorus. Munck: M3n-so bI'Y, 1979.
KoncrantunoB A.C. O6mas ruapoduonorus. M.: Beicu. mik., 1986.

Kpanusun B.®., Cupexes 0.M., Tapko A.M. Marematuueckoe

MOJICTTMPOBaHUE III00ATbHBIX OrochepHbIX mporeccoB. M.: Hayka, 1982. — 272 c.
Kynpsamos 10.b. Paguanunonnas 6uodusnka (MOHU3UPYIOLIUE U3ITyYeHUs). M.:
OU3SMATIINT, 2003. — 442 c.

Kynpsimios 10.b., bependensn b.C. OcHoBbI paauanmonHoi onodusuku. M.: 13-
Bo MI'VY, 1982. - 304 c.

MakcumoB M.T., Omxkaros I'.O. PaguoakTuBHbIE 3arpsI3HEHUS U UX U3MEPEHUE.
M.: Dueproaromusaar, 1989. - 304 c.

Onywm 1O. OcHoBsl 3konorun. M.: Mup, 1975.


http://dmb.biophys.msu.ru/models

22.
23.

24.
25.
26.
217.
28.

29.

30.

31.

32.

33.

34.
35.

[Mnanka 3. DBomonmonHas 3xkonorus. M.: Mup, 1981.

[TuBoBapos 1O.I1., Muxanes B.I1. Pagunanmonnas sxonorus: yueOHoe mocooue ajs
BBICIINX Y4eOHBIX 3aBefeHuil. M.: M3narensckuii neHTp «Axagemus», 2004 r. —
240 c.

Pamuanus. J{o3s1, addexrsl, puck. M.: Mup, 1988. - 79 c.

Pesnukona XK.U. [Tonynsuuu 1 BUABI Ha Becax BoiHBI U Mupa. M.: Jloroc, 2001.
Puznnuenko I'.1O. MaTtemarnyeckue Mmojenu B Onodu3uke u 3Kojaoruu. M.-
WxeBck: MHCTHTYT KOMITBIOTEPHBIX HccnenoBanmii, 2003.

Crnupun A.C. Monekynspaas 6uosorus. CTpykrypa puO0ocoMbl 1 OMOCHHTE3 OenKa.
M.: Beicmi. mk., 1986. — 303 c.

Crpamikpaba M., 'nayk A. [IpecHoBoHbIE S5KOCHCTEMBl. MaTemaTndeckoe
MOJISIMPOBAHKE: TIEPEBO/ C aHIIMKcKOoro. M.: Mup, 1989.-376¢.

OunkenpiteitH A.B., [Itunsia O.b. @usnka 6enka. Kypc nexiuii ¢ iBeTHBIMU

U CTEPEOCKOMUYCCKIMHE WJLTIOCTPAIUSIMU. 2-¢ n3nanue. M.: KHkHBIH 1oM
«Yuupepcutet», 2002. —376 c.

Xnebonpoc P.I'., ®er A.W. [Ipupona u o0mecTBo: MOJENN KaTacTpod.
Hosocubupck: Cubupckuii xponorpad, 1999. — 344 c.

[ynen I'.E., upmep P.X. IIpuHIUIBI CTPYKTYPHOI OpraHu3anuu 0einKoB. M.:
Mup, 1982. (G.E.Schulz, R.H.Schirmer. Principles of protein structure.
Springer-Verlag, New York- Heidelberg-Berlin, 1979).

Okonorudeckas onodusuka: Yuednoe nocoodue: B 3 1./ Ilox pen. U.U. I'mrenszona u
H.C. Tleuypkuna. T. 2. buodusuka Ha3eMHBIX U BOAHBIX dKocucTeM. M.: Jloroc,
2002. - 360 c.

Dxonorudeckas onodusuka: Yuednoe mocodue: B 3 1./ Ilox pen. M.M.I'utens3oHa,
H.C.Ileuypkuna. T.3. Dxonorust u 6nodusuka: Bpems narerpanun. M.: Jloroc, 2002.
—304 c.

SAnepnas sunukionenus. - M.: biarorBop. dhona Spommuckoi, 1996. - 656 c.
SApmonenxko C.I1., Baiicon A.A. PagrnoGuosiorust 4yemoBeka v )KUBOTHBIX: Y4eOHOE
rocobue. M.:Bricr. 1ik., 2004. — 549 c.



	Цели курса:
	Задачи курса:
	1. РЕЗУЛЬТАТЫ ОСВОЕНИЯ КУРСА ВНЕУРОЧНОЙ ДЕЯТЕЛЬНОСТИ Личностные:
	Регулятивные:
	Коммуникативные:
	Познавательные:
	- ИКТ-компетентности:
	Проектно-исследовательская компетентность:
	Читательская компетентность:
	11 класс

	Литература и Интернет-ресурсы
	10. Галактионов С., Юрин В. Ботаники с гальванометром. - М.: Знание, 1979.


		2023-08-28T11:36:05+0300
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ АВТОНОМНОЕ  УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА С УГЛУБЛЕННЫМ ИЗУЧЕНИЕМ ОТДЕЛЬНЫХ ПРЕДМЕТОВ № 37" ГОРОДА КИРОВА




