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IMosicuuTeILHAS 3aNIMCKA

PaGouas mporpamma o ¢pusnKe Ha YpOBHE CpeHEro 001Iero oopa3zoBanus (0a30BbIN YPOBEHb
M3YYEHHUs MPEMETa) COCTAaBIIEHA HA OCHOBE IMOJIOKEHUI U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
OCHOBHOH 00pa30BaTeNbHONW MPOrpaMMbl, MPEACTaBICHHbIX B DenepasbHOM TOCYAapCTBEHHOM
o0pa3oBaTeIbHOM CTaHjaapTe CpeIHero o0uiero oOpa3oBaHus (yTB. IPUKA30M
MunucrepcTBa odpazoBanus u Hayku P ot 17 mas 2012 r. N 413 co BceMHUU3MEHEHHUSMU), C
yuérom (enepanbHoil paboueil mporpamMmbl Bocnutanuss U KoHuenuu npenojaBaHus y4yeOHOTO
npenMera «Pu3nka» B 00pa3oBaTeabHbIX opranuszauusx Poccuiickoit ®denepaunn, Metoguueckux
pEeKOMEHIalMi MO CO3JaHUI0 U (QYHKIMOHHPOBAHHUIO OOIIE00pa30BaTEIbHBIX OPraHU3AIMSIX,
PAacIIONIOKEHHBIX B CEIBCKOH MECTHOCTH M MAJbIX T'OPOJAX,IEHTPOB OOpa30BaHMs €CTECTBEHHO-
HAy4YHOM M TEXHOJIOTHYecKoi HampaBieHHocTel («Touka pocta») (YTBepkKACHBI paclopsKEHUEM
MunucrepcrBa npocsenienus Poccuiickoit @eneparmu ot 12 saBaps 2021 r. Ne P-6).

Copepxanne [Iporpammel HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOW KapTHHBI
mupa yuammxcst 10—11 kiaccoB mpu oOydeHun ux (usmke Ha 0a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-JIeATelIbHOCTHOrO noaxona. [Iporpamma cootBerctByeT TpeboBanusm PI'OC COO
TUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM U METalpeAMETHBIM pe3yibTaTaM OOydeHUs, a TaKxkKe
YUUTBHIBAET HEOOXOAUMOCTh pealnu3alliil MEXKIIPEIMETHBIX CBA3€H (HU3UKU C EeCTECTBEHHO-
HAay4YHBIMH y4eOHBIMHU MpeaMeTaMu. B Hell ompenensitoTcss OCHOBHBIC LEIH M3y4YeHUs (PU3UKH Ha
YPOBHE cpelHero oOmero obpa3oBaHMA, IJIAHUPYEMble pPE3yJibTaThl OCBOCHUS Kypca (PHU3MKH:
JUYHOCTHBIC, METalpeAMETHBIC, TNpeaMeTHble (Ha Oa3oBoMm ypoBHeE). IIporpamma BKIIIOYaeT:
IUTAHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (PU3MKU Ha 6a30BOM YPOBHE, B TOM YHCIIE MTPEIMETHbIE
pe3yNbTaThl MO rojamM oOyueHus; cojepkanue yueOHoro npeamera «Pu3nkay mo rojgaM o0ydeHUs;
TeMaTU4YecKoe IJIAHUPOBAHUE C yKa3aHHEM KOJMYECTBA YACOB Ha M3YUYEHHUE KaXKI0H TEMBI.

Lenu uzyuenua ¢uzuxu

OCHOBHBIMU 1ENSIMU U3y4eHUs (U3UKH B 00111eM 00pa30BaHUU SBISIOTCA:

— (¢opMupOBaHHE HHTEpeca W CTPEMJICHUS OOYydYaroIIMXCS K HAaydHOMY H3YyYEHUIO NPUPOAIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE NPEACTABICHUI 0 HAYYHOM METO/]Ie O3HAHUs U (HOPMUPOBAHHE UCCIIEI0BATEIHCKOTO
OTHOIIEHHUS K OKPYKAIOIIUM SBJICHUSM;

— (opMHpOBaHNE HAYYHOT'O MUPOBO33PEHMSI KaK pe3ysibTaTta U3y4eHHUs] OCHOB CTPOEHHUS MaTepUH
U GyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

— (¢opMupoBaHHE YMEHUN OOBSACHATH SBJIEHUS C HCIIOJIB30BAaHMEM (QU3NYECKUX 3HAHUU U
Hay4YHBIX J0Ka3aTEJbCTB;

— (QopmupoBaHUEe NPEICTABICHUNA O posid (DU3MKHU JJISl Pa3BUTHUS APYTUX E€CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHH.

JlocTukeHune 3TUX Iiesiell oOecredrBaeTcsl pelieHreM CIeAYIOIUX 3ajady B Mpolecce M3ydeHHs
Kypca (U3UKU Ha yPOBHE CPEJHEr0 00Iero o0pa3oBaHMs:

— npuoOpeTeHre CUCTeMbl 3HaHUN 00 O0MMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYasi MEXaHUKY, MOJIEKYJIAPHYIO (DU3UKY, SJEKTPOJAUHAMHUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI
acTpou3uKH;

— (QopMupoBaHUE YMEHHH NPUMEHATh TEOPETUYECKHE 3HAHUS i OOBSICHEHUS (U3NYECKUX
SBJICHUH B IPUPOAE U JUIS IPUHATHS IPAKTUYECKUX PELICHUN B IIOBCEHEBHON KHU3HH;

— OCBOEHHE CITOCOOOB PEIICHHUs PA3IUYHBIX 337a4 C SIBHO 3aJaHHON (pru3nyeckoi MoJelnblo, 3a1ad,
MOJIPa3yMEBAIOIINX CaMOCTOSTENIBHOE CO3JaHue (PU3MUECKOW MOJAENIH, aJleKBaTHOW YCIOBHSM
3a/1a4y;

— TOHUMaHHE (PU3MUYECKUX OCHOB M MPUHIUIOB JCHCTBUA TEXHUYECKUX YCTPOWCTB H
TEXHOJIOTMYECKUX IPOLIECCOB, MX BIUSHUS HA OKPYXKAIOLIYIO CPENY;
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— OBJIaJICHHE METOJaMH CaMOCTOSITEIIbHOTO TUIAHUPOBAHHUS KM MNPOBEICHUS (PU3HYECKUX
OKCIICPUMCHTOB, aHalin3da W HUHTCPHPCTAllUU I/IH(l)OpMaLII/II/I, OIpPCACIICHUA OOCTOBCPHOCTU
MOJIYYEHHOTO Pe3yJIbTara;

— CO3JaHHE YCIIOBHH JJIsl Pa3BUTHS YMCHUH TMPOEKTHO-HCCIIEI0BATEIILCKOW, TBOPYECKOM
JeATEIbHOCTH.

Pabouas mporpamma pazpaboTaHa ¢ y4eToM UMEIOIIErocsi Ha 6a3e mKkoibl meHtpa «Todka
poctay. Lludposas nadopatopus «DPuU3KKa» ¢ MIUPOKUM CIIEKTPOM IIHM(PPOBBIX TATYMKOB MO3BOJIACT
y4aIuMCs 3HAKOMUTBCS ¢ MapaMeTpaMu (PU3UUIECKOT0 SKCIIEPUMEHTA HE TOJIBKO Ha KAUeCTBECHHOM,
HO M Ha KOJMYECTBEHHOM YpoBHE. B mporiecce hopMUpOBaHUS SKCIEPUMEHTAIBHBIX YMCHUHN MO
¢bu3nKe yJanmiicss yauTcs MpeicTaBiIiaTh HHGOpMAIHo 00 NCCIIeIOBAaHUH B YETHIPEX BUIAX:

* B BepOaJIbHOM: OIUCHIBATH IKCIICPUMEHT, CO3/IaBaTh CJIOBECHYIO MOJICIb IKCICPUMEHTA,
(buKcupoBaTh BHUMaHHUE HA U3MEPSIEMbIX (PU3NYECKUX BEITMUYNHAX, TEPMHUHOJIOTUH;

* B TaOJMYHOM: 3aIIOJTHATH TAOIHUIIBI JAHHBIX, JICXKAIIUX B OCHOBE OCTPOCHUsI rpauKOB (TIpH
3TOM Yy y4YalIuXxcs BO3HUKAET IEPBUYHOE NPEACTABIECHUE O MacIlITabax BEIUYUH);

* B rpadMuecKOM: CTPOUTH I'padHKH MO TAOJMYHBIM JaHHBIM, YTO TO3BOJIAET MEPEHTH K
BBIIBUKCHHIO THIIOTE3 O XapaKTCpPC 3aBUCHUMOCTU MCKIY (bI/I3I/ILI€CKI/IMI/I BCIIMYNHaAMU (HpI/I 3TOM
yUYUTENb TOKAa3bIBACT TMPEHMYIICCTBO B BH3yalHM3allMd 3aBUCHMOCTEH MEXIy BEIWYMHAMH,
HarjisaJHOCTh U MHOFOMepHOCTB);

* B QHAJIUTHYECKOM (B BHJE MATeMaTHYECKUX YPaBHEHHi): MPUBOIAUTH MATEMaTHYECKOE
OIIMCAaHUE B3aUMOCBI3U (1)I/I3I/I‘~I€CKI/IX BCINYNH, MAaTeMaTH4YCCKOC O606HI€HI/IC IMMOJIYYCHHBIX
PE3yJIbTATOB.

Jlns TpoBeeHHST TEKYIIEro KOHTPOJIS HCIOJIB3YIOTCS CICAYIONIUE CPEICTBA MPOBEPKU M

OLICHKHM: YCTHBIH OTBET, MpakTUyeckas pabora, nabopaTopHas paboTa, y4eOHBIM MPOEKT WIH
UCCIeIoOBaHNe, KOHTpOIbHas pabota, TecT. [IpomexxyTodHasi arTecTarysi MPOBOJUTCS Ha OCHOBE
TEKYILEro KOHTPOJISL.

Mecmo npeomema 6 yueonom niane

ITpenmer ¢pusuka B 10-11 xitaccax usyqaercs Ha 6a30BoM ypoBHe. CoracHO y4eOHOMYIIIaHy
IITKOJIBI, M3ydeHne (pu3uku cocTariseT 136 4acoB 3a ABa roga o0y4deHus1, U3 pacyeTa 2 yueOHBIX daca
B Hexenro B 10 u 11 kmaccax.

HJIaHI/IpyeMbIe Pe3yJbTaThbl H3YYCHUHA yqeﬁﬂoro npeamMera

JIMYHOCTHBIE pe3yabTaThl:
I'paxxnanckoe BociuTaHue:
— c(hOpMHUPOBAHHOCTb TPAKIAHCKOHN MO3UIMU 00YYaIOLIerocs Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTo 00IIECTBa;
— TPUHATHE TPATUIIMOHHBIX OOIIEUETOBEUECKUX TYMAHUCTHUECKUX U JIEMOKPATUYECKUX
IIEHHOCTEH;
— TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpECaxX Irpax/1aHCKOro 0OIIecTBa,
y4aCTBOBATh B CAMOYIIPABIIEHUH B IIKOJIE U AETCKO-FOHOIIECKUX OPTaHU3aLNsAX;
— yYMEHHE B3aUMOICHCTBOBATh C COLMATBHBIMU MHCTUTYTAMU B COOTBETCTBUHU C UX (DYHKIUAMHU U
Ha3HA4YCHHEM;
— TOTOBHOCTbh K TYMaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH.
[TarpuoTryeckoe BoCIUTaHUE:
— c(hopMHPOBAHHOCTH POCCHIICKOM TPAKIAHCKON HICHTUIHOCTH, MATPUOTH3MA;
— LIEHHOCTHOE OTHOLIEHUE K IOCYTapCTBEHHBIM CHMBOJIAM; IOCTUKEHUSIM POCCUICKHUX YUEHBIX B
00acTi (PU3MKH U TEXHHKE.
JIyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:!
— c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TIOBEJICHHUS;



— CMOCOOHOCTh OLIEHWBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTHPYSICh Ha
MOpaIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH, B TOM YHUCJIC B ICITEIBHOCTH YUIEHOTO;

— OCO3HaHME JUYHOT'O BKJIaJa B IOCTPOCHHE YCTOMYUBOTO Oy IYILIEro.

DCTETUUECKOE BOCIIUTAHUE:

— 3CTETUYECKOE OTHOIIEHUE K MHUPY, BKIIFOYAs 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢bu3nveckoit HayKe.

TpynoBoe BocniuTanue:

— HMHTEpEC K pasIu4HbIM cepaM MpodheCCUOHATBLHOU NESTEILHOCTH, B TOM YHUCIIC CBSI3aHHBIM C
¢bu3uKOW M TEXHUKOW, YMEHHE COBEpIIaThb OCO3HAaHHBIM BbIOOp Oyaymiei mnpodeccun u
pealn30BhIBATh COOCTBEHHBIC )KIU3HECHHBIC TUIAHEI,

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO M CaMOOOpa3OBaHHMIO B 00yiacTH (U3UKH Ha
MPOTSKEHUM BCEH KU3HU.

DKOJIOTUYECKOE BOCTIUTAHUE:

—  cOpMUPOBAHHOCTh JKOJOTHYECKOW KYJIBTYPHl, OCO3HAaHWE TJO0ATBHOrO XapakTepa
AKOJIOTHYECKUX MPOOIIeM;

— IUIAHUPOBAHHME U OCYILIECTBJIEHUE NEHUCTBUU B OKPYKAIOLIEH CpPEAe HAa OCHOBE 3HAHUS LIEJICH
YCTONYMBOTO Pa3BUTHS YETIOBEUECTBA;

— pacIIMpPEeHHE ONbITA JCATEIHLHOCTH IKOJOTUYCCKOW HAIPABICHHOCTH HAa OCHOBE MMECIOIIUXCS
3HaHUH Mo (pu3uKe.

IleHHOCTH HAYYHOTO TTO3HAHUS:

— c(hopMHpPOBAaHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIICTO COBPEMCHHOMY YPOBHIO Pa3BHUTHS
¢bu3nveckoil HayKw;

— OCO3HaHHE IIEHHOCTH HAYYHOH JeSATENIbHOCTH, TOTOBHOCTh B MpoIlecce HM3ydeHHUs (DU3HKU
OCYIIECTBIISTh MPOSKTHYIO H UCCIIEIOBATEILCKYIO JICATSIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

B mporecce nocTkKeHUS TUYHOCTHBIX PE3YNbTATOB OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEeTo
oOpa3zoBanusi 1m0 (GuU3NKE Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA WHTEJUICKT,
Mpenoararonmii copMUpPOBAaHHOCTE:

— CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh TOHWMATh CBOE 3MOITMOHAIBLHOE COCTOSIHHE,
BUJICTH HAMPABJICHUS PA3BUTHS COOCTBEHHOM AMOLIMOHAIBLHOM cephl, ObITh YBEpEHHBIM B cebe;

— CaMOpEeTyJIMPOBAHMSI, BKITFOYAOIIECTO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTDH 32
CBOE TOBEJCHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHATBHBIM W3MEHEHUSM U MPOSIBIATH
rMOKOCTh, OBITh OTKPBITHIM HOBOMY;

— BHYTpPEHHEH MOTHBAIUH, BKIIIOUYAIOIEH CTpeMIICHUE K JOCTHKCHUIO LIS U YCIIEXY,0NTUMU3M,
WHUITUATHBHOCTh, YMEHHUE JICUCTBOBATh, HCXOJIS U3 CBOMX BO3MOXHOCTEH;

— DOMIATUH, BKIIOYAIONIEH CIOCOOHOCTh TOHHMMATh JMOIMOHAIBLHOE COCTOSHUE JIPYTHX,
VYHUTHIBATh €T0 MPH OCYIIECTBICHUH OOIICHUS, CITOCOOHOCTh K COUYBCTBHIO U CONIEPEIKUBAHUIO;

— COIMAIBbHBIX HABHIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JAPYTUMHU
JIFOJTEMU, 3a00THTHCSI, TIPOSBIISATH UHTEPEC M pa3peliaTh KOH(IHKTHL

MeTanpeaMeTHbie pe3yJbTaThl:
Yuueepcanvnwvie noznasamenvnuie oeiicmeus.
ba3oBbie norundyeckue AeMCTBUS:
—  CcaMoCTOSTeNbHO (OPMYNIHPOBATh W aKTyaIM3UpPOBaTh MpoOieMy, paccMaTpuBaTh e€
BCECTOPOHHE;
— ONPEACIIATh UEIU ACATEIbHOCTH, 3a1aBaTh apaMeTPhbl U KPUTEPUU UX TOCTHKECHUS,
— BBISIBIISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B pACCMATPUBAEMBIX (DU3MUECKUX SBICHHUSIX;
— pa3pabaTbIBaTh IJIaH PEIICHHs MPOOJIEMBl ¢ yU4ETOM aHaIM3a WMEIOIIMXCS MaTepUaIbHBIX U
HEeMaTepHUaIbHBIX PECYPCOB;
— BHOCHUTb KOPPEKTHUBBI B JI€ITEIbHOCTh, OILIEHUBATh COOTBETCTBUE PE3YyJbTAaTOB LEJAM,
OIICHUBATh PHUCKH TIOCIICJACTBUN NEATEIbHOCTH; — KOOPJAWHUPOBATh W BBINIONHATH pPaboOTy B
YCIOBUSIX PEATBHOTO, BUPTYATLHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;



— pa3BUBaTh KPEATUBHOE MBIIJICHHE TIPU PEIICHUH KU3HECHHBIX TPOOIeM.
basoBble nccnenoBarenbCKkue AeUCTBUS:

— BJIQJICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOYEBBIMU MOHATUSIMH U METOAaMU (DU3HUECKON HAYKU;
— BJIaJICTh HABBIKAMU Y4€OHO-HCCIIEI0BATENICKON U IPOEKTHOM JIEATEIBHOCTH B 00J1acTH (DU3UKH;
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITETIbHOMY TIOMCKY METO/IOB PeIIeHHs 3a7a4 (PU3MIECKOro
COJIepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METOO0B [103HAHUS;

— BIAAETh BUJAMM JEATEIBHOCTH 110 IIOJIYYEHHUIO HOBOIO 3HAHHUSA, €ro HWHTEPIPETALNH,
peoOpa30BaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX CUTYalUsAX, B TOM YHCJE NMPU CO3JaHUU
y4eOHBIX TIPOEKTOB B 001acTH (PU3HKH;

— BBISIBJISITh IPUYMHHO-CIICICTBEHHBIE CBS3U U aKTyaJIU3UPOBATh 33]auy, BbIIBUTaTh TUIIOTE3Y €€
pellIeHns, HAXOAUTh apryMEHTBI JIUIsl JOKa3aTelbCTBa CBOMX YTBEPKJEHUH, 3a/1aBaTh MapaMeTphl U
KPUTEPHUU PEIICHUS;

— aHaJIM3UPOBAThH MOJYYEHHBIE B XOJ€ PEILICHUS 3a7auu pe3yibTaTbl, KPUTUYECKH OLEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

— CTaBUTHh M (OPMYIHUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATENbHOU JEATEIbHOCTH, B TOM
YHClie MPU U3YYCHUU (DU3HKY;

— JIaBaTh OLIEHKY HOBBIM CUTYallMsM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

— YMETbh NIEPEHOCUTH 3HAHUS N0 (PU3HKE B IPAKTUUECKYIO 00JIaCTh KU3HEACATEIIbHOCTH;

— YMETh UHTETpUPOBATh 3HAHUS U3 PA3HBIX MMPEAMETHBIX 001acTel;

— BBIIBUTaTh HOBBIE UJIEH, IpeIaraTh OpUTrHHAIBHBIE MOIXO0/IbI U PEIICHUS; CTABUTH MPOOIEMbI
U 3a]1a4i, JONyCKaloIINe albTepHATUBHBIEC PEILICHUS.

Pabota ¢ uadopmanmeii:

— BJaJeTh HaBBIKAMU TMOJY4YeHHs] WHGpOpMaluu (PU3NUECKOrO COAEpkKaHUS U3 HCTOYHHMKOB
Pa3HBIX TUIIOB, CAMOCTOSITENIBHO OCYILIECTBIIATh IOMCK, aHAIN3, CACTEMATU3ALMI0 U MHTEPIIPETALIUIO
nH(OpMAaILIUY PA3IUYHBIX BUAOB U (GOPM MPEICTABICHUS;

— OLIEHUBATh JOCTOBEPHOCTh HH(POPMALINY;

— HCMOJb30BaTh CPEJICTBA MH(OPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TE€XHOJOTMH B pelIEHUU
KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX M OpPraHU3allMOHHBIX 3a7ad ¢ CcoOOJI0JeHHEeM TpeOoBaHUI
SProHOMUKH, TEXHUKU 0€30M1aCHOCTH, TUTUEHBI, pecypcocOepekeHus, IPaBOBBIX U 3THYECKUX HOPM,
HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;

— co3/1aBaTh TEKCThI (PU3NYECKOTO COJIEpKaHMUS B Pa3IMYHBIX (opMarax ¢ y4éTOM Ha3HAUCHHS
nHpopMalUd W IIeNIeBOM ayIAUTOPHH, BHIOWpas ONTUMaJIbHYIO (OpMy TpeICTaBICHHUS W
BU3YaIH3aI[1H.

Yuueepcanvnvie kommynuxamuenvie oeiicmeus.

Obuenue:

— OCYUIECTBIIATH OOILIEHUE HAa ypOKaX (PU3UKU U BO BHEYPOUHOU JESATENIbHOCTH;

— pacrno3HaBaTh MPEANOChUIKM KOHPIIUKTHBIX CUTYallui U CMATYaTh KOHQIUKTHI;

— Pa3BEPHYTO U JOTHYHO U3JaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIb30BAHHEM S3BIKOBBIX CPEICTB.
CoBMecTHas 1€ATENbHOCTB!

— MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMaHHOW U MHIMBUyaIbHOU pabOThI;

— BBIOMpaTh TEMAaTHKy W METOABl COBMECTHBIX JEHCTBHH € yd4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEHN KaXK/10T0 YJ€Ha KOJUIEKTHBA;

— MPUHUMATh 1I€JIM COBMECTHOM AESTEIbHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUS 110
e€ TIOCTH)KEHUIO: COCTaBIATh IUIaH ACMCTBUI, paclpenesaTh posid ¢ Y4ETOM MHEHHUI Y4aCTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI;



— OLICHMBATh Ka4eCTBO CBOETO BKJAJa M KaXJOT0 YYaCTHHKA KOMaHIbI B OOIIMHA pe3yibTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

— npejJlaraTb HOBBIE NPOEKTHI, OLICHUBATH MJEU C MO3MIHMHA HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

— OCYUIECTBJISATh MO3UTUBHOE CTPATErMYECKOE MOBEJCHUE B PA3IMYHbIX CUTYyalLUsX, MPOSBISTH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATHBHBIM.

Yuueepcanwvnuie pecynamuenvie oeiicmeus.

Camoopranuszanus:

— CaMOCTOSITENIbHO OCYIIECTBIISATh ITO3HABATEIBHYIO JEATENBHOCTh B 00NacTd (U3MKH U
aCTPOHOMMHU, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (POPMYINPOBATH COOCTBEHHBIE 3a/1aUH;

— CaMOCTOATEIBHO COCTABJIATH ILIAH PELICHWS Pacd€THBIX M KauyeCTBEHHBIX 3aJad, IIJIaH
BBINOJIHEHUS IPAKTUYECKON pabOoThI C yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN
U IIPEIIOYTEHUM;

— JIaBaTh OLIEHKY HOBBIM CUTYAalIUsIM;

— pacuMpATh paMKH y4e€OHOr o MpeiMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHHH;

— JieNlaTh OCO3HAHHBIA BbIOOp, apryMeHTUpOBaTh €ro, Oparb Ha ce0s OTBETCTBEHHOCTb 32
peuieHue;

— OILIGHUBATh MIPUOOPETEHHBIN OIIBIT;

— c1ocoOcTBOBaTh (POPMUPOBAHUIO U IPOSBICHUIO 3PYAULUU B 007acTH (U3UKU, MOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBCHbD.

CaMOKOHTpOJIb:

— JlaBaTh OIICHKY HOBBIM CHUTYal[UsiM, BHOCHUTb KOPPEKTHBBI B JESTEIBHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

— BJI3JIETh HaBBIKAMU IO3HABATENbHON pe(ieKCHU KaK OCO3HAHUS COBEPINAEMBIX JEHCTBUH U
MBICIMTEIbHBIX MPOLIECCOB, X PE3YIbTATOB M OCHOBaHMM; MCIIOJIb30BaTh NPUEMBI pedieKCUn JUIs
OLIEHKU CUTYyalllH, BHIOOpA BEPHOTO pEIICHMS;

— YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHMS 10 UX CHUKEHUIO;

— NPUHUMATh MOTHBBI U ApIYMEHTBI IPYTUX IIPU AHAJIU3€ PE3YNIbTATOB AEATEIbHOCTH.

[Ipunsatue ceds u Apyrux:

— MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOUHCTBA;

— MPUHUMATh MOTHBBI U ApIYMEHTHI APYTUX NPU aHATIU3€E PE3YyIbTaTOB ACSTEIbHOCTH;

— IPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OLIMOKH.

Ilpeomemmnwie pe3yromameol.

10 knacc.

B npouecce usydenus kypca ¢puszuku 6azooro ypoHs B 10 kiacce y4eHUK HAyIUTCS:

— JIeMOHCTPHpOBAaTh Ha MpPHUMEpax pojb U MecTO (U3UKM B (OPMHPOBAHUU COBPEMEHHOMN
Hay4YHOW KapTHHBI MHpa, B Pa3BUTHUU COBPEMEHHOM TEXHHMKM W TEXHOJOTHM, B IPAKTUYECKOMN
JIeSITEeTLHOCTH JIFOICH;

— YYUTHIBaTh TPaHMIIBI MPUMEHEHUS H3YyYEHHBIX (U3MUECKUX MOJeJel: mMaTepuaabHas TOYKa,
MHeplHanbHas cucreMa oTcuéra, aOCONMIOTHO TBEPJOE TEJO, MICATBHBIA Ta3; MOJEIU CTPOCHHUS
ra3oB, JKUIKOCTEH M TBEPABIX TEJ, TOUCYHBIN SJCKTPUUECCKUN 3apsiyl MpU peIlIeHUuN (PU3nUecKux
3ajady;

— pacro3HaBaTb PU3NUECKHUE ABICHUS (IIPOIECCHI) U OOBACHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHHUS BEIECTBA M JJIEKTPOJUHAMMKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBUKEHHUE, CBOOOIHOE Ma/IeHHUE Tell, ABKEHHETIO OKPYKHOCTH,
WHEepIs, B3aumojiericTBre Tei; nuddys3us, OpOyHOBCKOE TBHKEHHUE, CTPOCHUE



KHUJIKOCTeH M TBEPIBIX TN, MU3MEHEHHE 00BEMa Tel NMpH HAarpeBaHUM (OXJAKICHUH), TEIUIOBOE
paBHOBeCHe, HCIApeHHe, KOHJEHCAllUs, IUIABJICHHUE, KPUCTAUIM3allMs, KUIIEHHE, BJIAXKHOCTh
BO3/yXa, MOBBIIICHUE JAABJICHMS Ta3a IpPU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBA3b MEXKIY
napaMeTpamMHi COCTOSHUSI Ta3a B M30Ipoleccax; 3JEKTpU3alus Tell, B3auMOJeHCTBUE 3apsioB,
ANEKTPUYECKask IPOBOJIUMOCTb, TEINIOBOE, CBETOBOE, XMMUUYECKOE, MArHUTHOE JIEHCTBUS TOKA;

— OIUCBIBaTh MEXAHWYECKOE JBM)KEHHUE, UCIONb3Ys (pU3MUecKre BEIUYMHBI: KOOpJAUHATA, IYTh,
nepeMelleHle, CKOpoCTh, YCKOpEHHEe, Macca Teja, CHila, UMIYJbC Tesla, KHHETHYecKas SHeprus,
MOTEHIMAJbHAsE JHEPrusi, MeXaHuyeckas pabdoTa, MeXaHHYeCKass MOLIHOCTb, NpPU OMHMCAHHH
MPAaBUIILHO TPAKTOBATh (PU3MUYECKHUI CMBICI MCIIOJIb3YEMbIX BEJTUYNH, X 0003HAYCHUS U €IUHHIIbI,
HaXOAUTh (POPMYJIBL, CBSA3BIBAIOIINE TAaHHYIO (PU3UUECKYIO BETUUMHY C JPYTUMH BETUYNHAMH;

— OIKCHIBATh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJl M TETUIOBBIE SBJICHHS, HCIIONB3Ys (DU3HUYECKHE
BEJIMYMHBI: JaBJIICHUE I'a3a, TEMIIEpaTypa, CPEIHsIsI KHHETHUECKasi SHEPIUsl XaOTHYECKOro JABMKEHUS
MOJIEKYJI, CpEeIHEKBaJApaTHUHasi CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHSAS SHEPIus,
pabota rasza, K03(hGULIUEHT M0JIE3HOT0 AEHCTBHS TEIJIOBOTO JABUraTessl; IpyU OMMCAHUM IIPABUIBHO
TPAaKTOBaTh (PU3NYECKUN CMBICI UCIOIb3YEMbIX BEIMUYUH, UX 0003HAUCHHUS U €IUHMIIBI,HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUUYMHY C IPYTMMHU BEIUYMHAM;

— OINHKCHIBaTh M3YYCHHBIC OJJIEKTPHUECKUE CBOWCTBA BEIECTBA, JIIEKTPHUECKUE SBICHHS
(TIpo1IeCCHI) M AIIEKTPHUYECKYIO IPOBOJUMOCTD PA3IMYHBIX CPEll, UCTIONB3Ys (HPU3UUECKHE BETMIUHBI:
NEKTPUYECKUN 3apsf, D3JEKTPUUECKOEe I10JIe, HANpsLDKEHHOCTh IIOJIS, MOTEHLMal, Pa3HOCTh
MIOTEHLIMAJIOB, CHUJIa TOKa, DJIEKTPUYECKOE HaIpsDKEHUe, aieKTpudeckoe comnpotusienue, JC,
pa0oTa TOKa; MpH ONMUCAHUH NMPABUIBHO TPAKTOBATh (PU3NUYECKUN CMBICT UCHOJIb3YEMBIX BEJINYMH,
uX 0003HauEHUs U €MHUIIBL; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUUUHY
C IpyTMMH BeJTMYMHAMU;

— aHalIM3MpoBaTh (PU3MYECKHE MPOLECCHl U SBIEHUS, HCNOJIB3YS (U3NYECKHE 3aKOHBl U
MPUHLMIIBL: 3aKOH BcemupHoro tsaroreHus, |, |l u Il 3akonel HploToHa, 3aKOH coxpaHEHHUS
MEXaHUYECKOH PHEPTuH, 3aKOH COXPAHEHUs WMIYJIbCa, MPUHIUI CYNEPIIO3UINHA CHJI, TIPUHIIATI
paBHOMNPABUs WHEPIUAIBHBIX CHUCTEM OTCYETA; MOJEKYJISPHO-KMHETHUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, ra30BbIC 3aKOHBI, CBSI3b CPEAHEN KMHETHUECKOW YHEPTHU TETUIOBOTO JBIKEHHS MOJICKYIT
¢ abCOIOTHO TeMnepaTypoil, MepBbIil 3aKOH TEPMOUHAMUKH; 3aKOH COXPaHEHUs dJIEKTPUIECKOTO
3apsiia, 3akoH Kynona, 3akon OMa, 3aKOHBI IOCIIEAOBATENBHOIO U MApallIeIbHOTO COCTUHEHUs
MIPOBOJIHUKOB, 3aK0H /xoyns—IJIeHna; npu 3ToMm pa3ianyarh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €T0
MaTeMaTHYeCKOe BBIPAXKEHUE U YCIOBHS (TPaHMIIbl, 001aCTH) IPUMEHUMOCTH;

— OOBSICHATH OCHOBHBIC TMPHUHIUIBI JEHCTBHS MAIllWH, MPUOOPOB M TEXHUYECKHX YCTPOWCTB;
pasnauyaTth yCIOBHS X 0€30MacHOr0 UCIOIb30BaHUS B ITOBCETHEBHOM JKU3HU;

— BBINOJHATH JKCIEPUMEHTHI 10 HCCIICAOBAHUIO (U3UYECKUX SBICHHH U TIPOIECCOB C
HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIl: Mpu 3TOM (popMyaupoBaTh mpobdiaemy/3anaqy
U TUNOTe3y Y4eOHOro SKCIEpUMEHTa; cOOMpaTh YCTaHOBKY M3 INPEAJIOKEHHOTO 00OpYyIOBaHUS;
MIPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBOBI;

— OCYUIECTBJIATH NMPSIMbIE U KOCBEHHBIE M3MEPEHUs] (U3NUECKUX BEJIWYHMH; MPH 3TOM BBIOMPAThH
ONTUMAJIbHBIA CIIOCOO M3MEPEHHs M HUCIOJIb30BaTh HM3BECTHBIE METOABI OLEHKH MOTPEUIHOCTEN
W3MEPEHHUI;

— WCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PM3MYECKHMMH BEIWYMHAMHU C HUCIOJIb30BAaHUEM MPSIMBIX
U3MEPEeHU: TpU STOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATh pE3yJNbTaThl MOJYYCHHOM
3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUE TaOIHIl U TPa(HKOB, J€iaTh BBIBOABI 110 pe3yJbTaTaM
UCCIIC/IOBaHMS;



— co0ro1aTh MpaBmiia 6€30MacHOTO TPYAA MPH MPOBEACHUU HCCIEIOBAHUN B paMKax yuyeOHOTo
AKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOW M IMPOEKTHOM JEATENbHOCTH C HCIOIb30BAHHEM
W3MEpUTENBHBIX YCTPOUCTB U Ja00PaTOPHOTO 000PYI0BAHUS;

— pemiath pacdE€THBIC 3a/JaYd C SBHO 3aJaHHON (U3MYECKOW MOJEINBIO, UCIONb3Yys (pu3uveckue
3aKOHBI W TPHUHIIMIIBI; HA OCHOBE aHAllM3a YCJIOBUS 3aJa4yd BHIOUpaTh (PU3UYECKYIO MOJIEb,
BBIICTISITH (PU3MUECKHe BETUUMUHBI U POPMYJIbl, HEOOXOAUMBIE i €€ pellieHus, TPOBOJIUTH PACUETHI
Y OLICHHBAThH PEAIbHOCTD MOJIYYEHHOT0 3HAaUYeHUs (PU3HUECKOI BEIIMYUHBL;

— pemiath KauyeCTBEHHBbIC 3a/layM: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUUBYIO LIEMIOYKY
paccyXIeHUi ¢ OMOPOil Ha U3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU M (PU3UYECKHE SIBIICHUS;

— WCTOJIB30BaTh MPHU PEIICHUU y4eOHBIX 3a/1a4 COBpEMEHHBIC NH(DOPMAIIMOHHBIC TEXHOIOTHH JIJIS
MOVWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMA M TPEACTABICHUS y4eOHOW M HAYYIHO-TIOMYJISIPHOM
nH(pOpMaLIUY, TOTYYSCHHON U3 Pa3NUYHBIX UCTOUYHUKOB; KPUTHUECKHU aHAIU3UPOBATH MOTYYaeMYIO
nHpopMaIuo;

— MPUBOJUTH MPUMEPHI BKJIaJ]a POCCUNUCKUX U 3apYOCIKHBIX yUEHBIX-(DU3UKOB B PA3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTU;

— HCIIOJIB30BAaTh TEOPETHUYCCKHUE 3HAHUS MO (DM3HWKE B IMOBCEAHEBHOW >KHM3HH JUIS 00CCIICUCHUS
0€30MMacHOCTH MPHU OOpalICHHH ¢ MPHOOPaMU U TEXHUYECCKHUMH YCTPOWCTBAMHM, IS COXPaHCHHS
3J10pOBbS U COOJIIO/IEHNS] HOPM 3KOJIOTHYECKOTO MTOBEACHUS B OKpYXalollei cpene;

— paboTaTh B TpYIIE C BBHIMOJIHEHHEM pA3JIMYHBIX COIMAIBHBIX pOJIECH, MIAHUPOBATh PaboTy
TPYMIIbL, pallMOHATIBHO pacHpeesiTh 00I3aHHOCTH U MJIAHUPOBATH IEATEIHLHOCTh B HECTAHAAPTHBIX
CUTyalusiX, aJeKBaTHO OIEHUBATh BKJIQJ KaXKIOTO U3 YYAaCTHUKOB TPYIMIBI B pEIICHHE
paccMaTpuBaeMoii poOIeMBbl.

11 knacc.

B mpouecce nusyuenus kypca ¢pusnuku 6a30Boro ypoBHs B 11 kinacce yueHUK HayduTCs:

— JIEMOHCTPHUPOBATH Ha IPUMEPaX POJib U MECTO (PU3UKHU B POPMUPOBAHUU COBPEMEHHOM HAYUHON
KapTUHBI MUPA, B PA3BUTUU COBPEMECHHON TEXHUKU M TEXHOJOTHH, B MPAKTUYECKON JICATCIHHOCTH
JIFOJIeH, 1IEJIOCTHOCTh U €AMHCTBO (PM3MUECKOU KapTUHBI MUDA;

—  YYHTBIBATHL TPAHUIBI TPUMCHCHHS W3YYCHHBIX  (PU3MYCCKUX MOJEICH: TOYCUHBIH
ANEKTPUUYECKUH 3apsll, Tyd CBEeTa, TOYCUHBI HCTOYHUK CBETA, SJepHAas MOJENb aTOMa, HYKJIOHHAS
MOJIeTIb aTOMHOTO siJipa MPU pelieHN: PU3NIECKHX 33/1aY;

— pacrno3HaBaTh (U3MYECKUE SBICHHUS (MpolecCchl) U OOBACHATH WX Ha OCHOBE 3aKOHOB
JNIEKTPOJMHAMUKH W KBAaHTOBOH (DM3WKW: B3aWMOJCHWCTBHE MArHUTOB, JJIEKTPOMArHUTHAs
WHIYKIHS, JEHCTBHE MArHUTHOTO TIIOJISI HAa MPOBOJHUK C TOKOM W JABWKYIIHHACS 3aps,
AJIEKTPOMArHUTHBIE KOJICOAHUSI W BOJIHBI, TIPSIMOJMHEHMHOE PacCIpOCTpaHEHHUE CBETA, OTPAXKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus U TOJSIpU3ALUS CBETa, AHUCIEPCUS CBETa;
dotoanexktpuyeckuit 3pdext (porodrddexT), cBeToBOE AaBlIeHHE, BOSHUKHOBEHHE ITHHEHYATOTO
CIIEKTpa aToOMa BOJOPOJIa, €CTECTBEHHAS M HCKYCCTBEHHAs! PaIUOAKTUBHOCTS;

— OINHKCHIBAaTh HW3YYEHHBIC CBOWMCTBA BEIIECTBA (DJIEKTPUYECKUE, MATrHUTHBIC, ONTHYECKHE H
ANEKTPOMATrHUTHBIE SIBIICHUS (IIPOLIECCHI), MCTONB3Ys (U3HUECKUE BEIUYHHBI: DJICKTPUUYECKUN
3apsil, cujga TOKa, OJIIEKTPUYECKOE HaIMpsDKEHHE, JIIEKTPUYECKOE COMPOTHBICHUE, Pa3HOCTh
noteHimanos, JJIC, pabota Toka, MHAYKIMS MarHATHOTO TOJs, cuia Ammepa, cwia JlopeHna,
WHIYKTUBHOCTh KATYIIKH, DHEPIrHsl 3JIEKTPUUYECKOrO0 M MAarHUTHOTO TOJeH, MepuoJ W YacToTa
KojeOaHuil B KoJeOaTenTbHOM KOHType, 3apsl M cuja TOKa B TpOIEcce TapMOHHUYECKHX
ANEKTPOMATrHUTHBIX KOJIeOaHUid, (OKYCHOE PACCTOSIHUE W ONTHYECKAsl CHJIA JIWH3BI; IPU OMUCAHUH
MPABWJIBHO TPAKTOBATh (DU3MUECKHIA CMBICI HCIIOJIb3yEeMbIX BETMYHH, UX 0003HAYCHUS U €TUHUIIBL;
yKa3bIBaTh (OPMYIIBI, CBA3BIBAIOIINE JAHHYIO GU3NUYECKYIO BEIMUUHY C IPYTUMH BETHIHHAMU,



— ONKCHIBaTh M3Y4YECHHBIC KBAHTOBBIC SIBJICHUS U MPOILECCHI, UCHOIb3Yd (PU3NUECKUE BETUUUHBI:
CKOpOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPrusl U UMITyJIbC (POTOHA,
IIEpHOJ], MOJIypacnaza, DHEPrus CBSA3W AaTOMHBIX fAJ€p; NPU ONMCAHWM IIPABWIBHO TPAKTOBATH
(bu3n4ecKuil CMbICI UCIOJIb3YEMbIX BEIMUYUH, UX 0003HAUCHMSI U €IMHMIIbI; YKa3bIBaTh (POPMYJIH,
CBSI3BIBAIOIIME JAHHYIO (PU3MUYECKYI0 BEIMYHHY C JPYTMMH BEIMYMHAMH, BBIYUCIATH 3HAYCHHE
(U3HUECKON BEIIUYUHBL;

— aHalIM3MpoBaTh (hU3MUYECKHE IPOLECCHl M SBJIECHUS, MCIOJb3Yys (U3NYECKUE 3aKOHBl U
IIPUHLIMIIBL: 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIMH, 3aKOH IIPSIMOJIMHENHOTO PACIIPOCTPAHECHHUSI CBETA,
3aKOHBI OTPayKEHHsI CBETA, 3aKOHBI ITPEJIOMJICHHS CBETA; ypaBHEHHE DiHIITelHHa U1t hoTorddexTa,
3aKOH COXPaHEHUsl HEPIUH, 3aKOH COXPAHEHUS HMMIIYJbCa, 3aKOH COXPAHEHHS JIEKTPUYECKOTO
3apsijia, 3aKOH COXpaHEHMsI MacCOBOT'0O 4KCJIa, MOCTysaThl bopa, 3aKOH paJMoaKTUBHOIO paclana;
IpPU STOM pa3Iuyarh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe BBIPAKEHHE WU
yCJoBHS (TpaHUIIbl, 00JIACTH) TPUMEHUMOCTH;

— ONpENENATh HAIpPaBJIEHUE BEKTOpAa MHIYKIUH MArHUTHOI'O IOJS MPOBOJHUKA C TOKOM, CHJIbI
Amnepa u cuisl JlopeHna;

— CTPOUTH U ONMUCHIBATh NU300pakeHNE, CO3/1aBaEMOE IIJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

— BBINOJHATH JKCHEPUMEHTHI 10 HCCICAOBAHUIO (U3NYECKUX SIBICHHH M TPOIECCOB C
HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUI: IpU 3TOM (HopMyaupoBaTh podiaemy/3anauy
U TUIOTE3y Y4eOHOIo 3KCIIEpUMEHTa; coOMpaTh YCTaHOBKY W3 IPENJIOKEHHOro 00OpYyIOBaHUS;
IIPOBOJUTH OIBIT U (POPMYIUPOBATH BHIBOIBL;

— OCYILECTBIAThH MpPsIMblE U KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEJIIMYUH; IIPU 3TOM BHIOMpATh
ONTUMAJIBHBIA CIIOCOO WM3MEPEHHs M HUCHOJIb30BAaTh HM3BECTHBIE METOMABI OIEHKH MOTPELIHOCTEN
U3MEPECHU;

— HCCIe10BaTh 3aBUCUMOCTH (PM3MUECKUX BEJIMYMH C MCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUi: mpu
3TOM KOHCTPYUPOBATh YCTAHOBKY, PUKCUPOBATH PE3YyIIbTATHI IOJyU€HHON 3aBUCUMOCTU(UZNIECKUX
BEJIMYMH B BUE TaOJIUI ¥ rpaHKOB, N€1aTh BHIBOJIBI 1O PE3yJIbTaTaM MCCIIEI0BaHNUS;

— co0uro1ath npaBuiia 0€30MacHOro Tpyja MpHU MPOBEACHUM MCCIEI0BaHUN B paMKax yuyeOHOro
HKCHEPUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM U MPOEKTHOM JESATETbHOCTH C HCIOJIb30BaHUEM
M3MEPUTENBbHBIX YCTPOMCTB U J1aOOpaTOpHOTO 000PYI0BAHUS;

— pemiath pacy€THbIe 337a4d C SBHO 33JaHHOM (PU3MYECKON MOJENbIo, UCHOJb3Yd (PU3UUECKUe
3aKOHBl M TPUHLUIBI; Ha OCHOBE aHajM3a YCIOBHS 3aJaud BBIOMpaTh (U3NYECKYI0 MOJEIb,
BBIIETIATH (PU3UYECKHE BETUUMHBI U (POPMYIIbl, HEOOXOAUMBIE 1Jis €€ peleHus, POBOIUThH PACUETHI
1 OLIEHHBATh PEAIbHOCTD MOJIYYEHHOT0 3HaUYeHUs (PU3MUECKOI BEIINYUHBL;

— pemaTb KayeCTBEHHbIE 3a/layl: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUUBYIO LIEMOUYKY
paccykJIeHU C OMOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

— HCIOJIb30BaTh MPU PEIICHNH Y4eOHbIX 3a7a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUH IS
MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMN M TPEACTaBICHUS y4eOHOW M Hay4YHO-NOMYJISPHON
uHpOpMaINH, MTOJYYCHHON U3 Pa3IMYHbIX UCTOYHUKOB; KPUTHUECKH aHAIU3UPOBATH MOIY4aEMYIO
uH(pOpMaINIO;

— OOBSICHATh NPHUHLMUIBI NEHCTBUA MAaIlMH, MPUOOPOB U TEXHUYECKHX YCTPOMCTB; paziHyaTh
yCIIOBHSI X 0€30MacHOI0 MCII0JIb30BaHMsI B TOBCEJHEBHOM KU3HY;

— MPUBOAMTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MTPOIIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

— UCIMOJb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM JKU3HU NIl 0OecreueHHUsI
0€30MacHOCTH TpU OOpAIIeHUU ¢ MpUOOpaMM M TEXHUYECKHMMM YCTPOMCTBAMH, JUISI COXpAaHEHHUS
3JI0POBbSI U COOJIIOJICHNS HOPM HKOJIOTHYECKOTO MOBEICHHS B OKPYKAIOLIeH cpene;



— paboTaTh B IpyIIe C BBHIIOJHEHUEM PA3JIMYHBIX COLMAJIBHBIX POJICH, MIaHHUPOBAaTh PaboTy
IPYIIIbL, PAlIMOHAIBHO PACHpPeAEssATh 0053aHHOCTH U IUIAHUPOBATh AEATEIbHOCTh B HECTAHJAPTHBIX
CUTyalusX, aJCKBAaTHO OLEHUBAaThb BKJIAJ KAKIOTO U3 YYAaCTHUKOB TIPYNIBbl B PELICHHUE
paccMaTpuBaeMoil IpoOIeMBI.

Conep:kanue y4eOHOT0 mnpeaMera

10 knacc

PA3JIEJI 1. DU3UKA U METOIbI HAYUHOI'O ITO3HAHU .

®duzuka — Hayka o mpupoje. Hayunbsie MeTo/ bl MO3HAHUS OKpY’Karolero Mupa. Pois skcreprumenta
Y TEOpHUH B MPOIIECCE TTO3HAHMS MPUPOABI. DKCIEPUMEHT B (usnuke.MoaenupoBanue GU3NIECKUX
saBieHUd U mpoueccoB. Hayunble rumnore3sl. Dusnyeckne 3aKOHBI U TEOpUU. | paHHIIBI
MPUMEHUMOCTH (pu3udeckux 3akoHOB. [IpwHIMI cooTBeTCTBUS. POk W Mecto (U3HKH B
(hopMUPOBaHUH COBPEMEHHOI Hay4YHOH KapTUHBI MUPA, B MPAKTUYECKOU EATEILHOCTH JIIOICH.
Bovinonnenue npakmuueckux, J1a00pamopHwvix padom ¢ UCHOABL30GAHUEM  UUPDPOBOI
naoopamopuu «Duzuka» na d6aze yenmpa «Touka pocmay:

JeMoHcTpanuu:

1. AnanoroBsie U HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKU.

PA3JIEJI 2. MEXAHUKA

Tema 1. Kunemaruka. Mexanudeckoe apmxeHue. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHXKECHUS.
Cucrema otcuéra. Tpaextopusi. [lepememienue, CKOpoCTh (CpemHSsi CKOPOCTb, MIHOBEHHas
CKOPOCTb) M YCKOPEHUE MaTepUaIbHOM TOUKH, UX IPOEKIIMU Ha OCH CUCTEMbI KoopAuHaT. ClioXKeHHe
MEepeMENICHU U CII0KEHUE CKOopocTeil. PaBHOMepHOE M PaBHOYCKOPEHHOE MNPSIMOJIUHEHHOE
newkenue. ['paduku 3aBUCHMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUS, MyTH W TepeMeIieHus
MaTepHabHOW TOYKM OT BpeMeHH. CBoOOJHOE mMajgeHHe. YCKOpeHHe CBOOOJHOIO TaJleHHs.
KpuBonuneiinoe nBmxeHue. J[BUKEHHE MAaTEpUATIbHOW TOYKH MO OKPYKHOCTH C MOCTOSITHHOM IO
MOJYJIIO CKOPOCTHIO. YTJIOBasi CKOPOCTh, JIMHEHHas ckopocTh. Ilepuox m dvactora obOparieHws.
LleHTpOocTpeMUTENBHOE YCKOPEHUE.

TexHHMUecKue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHUE: CIIUJIOMETP, IBUKEHUE CHAPSIOB, IICITHBIE
U PEMEHHBIE NIEPEIAYH.

Bovinonnenue npaxkmuueckux, 1a060pamopHuix padom ¢ UCHOAb30GAHUEM  UUPPOEOI
naoopamopuu «Dusuka» na oaze yenmpa «Touka pocmay:

JeMoHcTpanuu:

1. Mopaenb cucTeMbl OTCUETA, HILTIOCTPALIUS KHHEMAaTHIECKIX XapaKTEPUCTUK TBUKECHHUSI.

2. IlpeoOpa3zoBaHue ABMKEHUH C HCITOIB30BAaHUEM TPOCTHIX MEXaHU3MOB.

3. [lagenue Ten B BO3AyXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

4. HabGmroieHne IBUKEHUS TeJa, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIIBHO.

5. U3mepenue yckopeHus CBOOOHOTO TTaIeHHUS.

6. HampaBiieHne CKOpOCTH MPH JIBFXKEHUH TI0 OKPYKHOCTH.

Y4eHnueCcKuil IKCIEPUMEHT, JIa0opaTOpHBIE pabOTHI:

1. I3yueHune HepaBHOMEPHOTO JIBH)KEHUS C LIEJIBIO ONpeAeNIEHUS] MTHOBEHHOW CKOPOCTH.

2. VccnenoBaHue COOTHOIICHUS MEXIY MYTSMHU, MPOUIEHHBIMH TEIOM 3a IOCIEI0BATEeIbHBIC
paBHbBIE TPOMEKYTKH BPEMEHH NP PABHOYCKOPEHHOM JIBU’KEHHH C HAYaJIbHOM CKOPOCTBIO, pABHOM
HYIIIO.

3. N3yuenue ABMKEHUS MIApUKa B BA3KOU KUIKOCTH.

4. 3ydyeHne ABMKCHUS Tea, OPOIIEHHOTO TOPU30HTAIIBHO.

Tewma 2. lunamuka. [Ipunnmn otHocutensHocTH [ammes. [1epseiit 3akon Hetorona. MueprimanbHbie
cucteMbl orcuéra. Macca tena. Cuna. ITpunuun cynepnosunuu cui. Bropoit 3akonHbroToHa 11
MarepraibHON TOUkW. TpeTui 3akoH HbroTOHA 1151 MaTepUaibHBIX TOYEK. 3aKOH



BcemMupHoro tsaroreHusa. Cuna tspkectu. [lepasi kocMuueckas ckopocTh. Cuiia ynpyroctu. 3akoH
I'yka. Bec tena. Tpenue. Buasl Tpenus (mokosi, cKoyibxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHUS CKOJIbKeHUuss u cwia TpeHuss nokos. Kosdduument tpenus. Cuna
COIIPOTHBIICHUS IIPU JIBWKEHUU Tella B >KMJIKOCTH WM rase. IloctynartenbHoe M BpalaTesbHOE
JBUKEHHE aOCOIMIOTHO TBEPAOTO Tesa. MOMEHT CUJIbl OTHOCUTENFHO OCH BpaileHus. [1nedo cuisl.
VYcnoBus paBHOBECHs TBEPAOIO TeA.

TexHnyeckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHHE: MOJIIUITHUKH, IBUKEHUE UCKYCCTBEHHBIX
CIlyTHUKOB. Boinonnenue npakmuueckux, 1a00pamopHulx padom ¢ ucnonb3oeanuem yugppoesoi
aadopamopuu «Duzuka» na oaze uenmpa « Touxa pocmay:

JleMoHcTpanuu:

. SIBneHue MHEpLUH.

. CpaBHeHuE Macc B3aUMOAECUCTBYIOLIUX TEN.

. Bropoit 3akon HeroToHa.

. U3mepenue cuil.

. CiioxeHnue cui.

. 3aBUCUMOCTH CHJIBI YIPYTOCTH OT J1e(hOpMaIIHy.

. HeBecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U M1aJICHUH.

. CpaBHEHUE CUJI TPEHUS MOKOS, KAUEHUS U CKOJIbKEHHUSI.

. YcnoBust paBHOBecusl TBEPAOTro Tesa. Buibl paBHOBECHSI.

YyeHndyecKkuii SKCIIEPUMEHT, J1TA00paTOpHBIE PAOOTHI:

1. M3yuenue nBuxeHus: Opycka 1o HaKJIOHHOM MIOCKOCTH.

2. VlccnemoBanue 3aBHCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U PE3NHOBOM 00pasiie,
oT ux nedopmanuu.

3. UccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALLCHHUS.

Tema 3. 3akoHBI coxpaHeHUs B MexaHukKe. VMMmynabc MarepuanbHON TOYKH (Tena), CUCTEMBI
MaTepUaIbHBIX ToYeK. IMIynbC CUIIBI M M3MEHEHUE UMITYJIbca Tela. 3aKOH COXPaHEHUs UMITYJIbCA.
PeaktuBHOe aBmxenue. Paborta cunbl. MomHocTh cunbl. KuHeTndeckas dHeEprus MaTepHalbHOM
Touku. Teopema 00 U3MeHeHUH KMHeTHYecKoi sHepruu. [lotenumansHas sneprus. [loTeHuansHas
SHeprus ynpyro aegopMupoBaHHOU NpykuHbL. [loTeHIIManbHAs SHEprus Tena BOJIM3U NOBEPXHOCTH
3emnu. [loTeHuManpHble M HEMOTEHIMAlbHbIE CHIIbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHUJ C
U3MEHEHUEM MEXAHWYECKOM JSHEPruU CUCTEMBI TeJl. 3aKOH COXPAHEHHS MEXAHMUYECKON HEPIHH.
Yupyrue u Heynpyrue CTOIKHOBEHHUS.

TexHnueckue ycTpoicTBa M MPAaKTUYECKOE MPUMEHEHHE: BOJIOMET, KONEP, MPYKUHHBIA MUCTOJIET,
JBUKEHHE paKerT.

Bovinonnenue npaxkmuueckux, nadoopamopHvix pabdom ¢ UCHONb30GAHUEM  UUDPOBOIL
aadopamopuu «Duzuka» na 6aze yenmpa « Touxa pocmay:

JleMoHcTpanuu:

1. 3akoH coxpaHeHUs UMITYJIbCa.

2. PeakTHBHOE JIBM)KEHUE.

3. Ilepexox MOTEHIIMATLHON SHEPTUH B KHHETHYECKYO U 00PaTHO.

YdeHuueckuit SKCIIepuMEHT, J1a0opaTOpHbIe pabOTHI:

1.3yuenne abCOMOTHO HEYNPYToro yaapa ¢ MOMOIIbIO IBYX OAMHAKOBBIX HUTSHBIX MasSTHUKOB.

2. VccnenoBaHue CBA3M pabOTHI CHIIBI C M3MEHEHHEM MEXaHMYECKOM PHEpPIruu Tena Ha IMpumepe
PacTsKEHUS PE3NHOBOTO KIyTa.

OO ~NOoO O WN -

PA3JIEJI 3. MOJIEKVJIAPHA S ®U3UKA 1 TEPMOAMHAMUKA.

Tema 1. OCHOBBI MOJEKYIAPHO-KMHETUYECKOW TeOopuH. OCHOBHBIE IOJOXKEHUS MOJIEKYJISIPHO-
KMHETHYECKON TEOPHUH U UX ONBITHOE 000CcHOBaHUE. bpoyHoBckoe aBmxenue. Juddysusa. Xapakrep
JBH>KEHUS U B3aWMOJICUCTBUS YaCTHUL] BEHIECTBA. MOJEnu CTPOEHUS ra30B, KUJIKOCTEN U TBEPABIX
Ten U OOBSCHEHHE CBOWMCTB BEIIECTBA HA OCHOBE ATHUX Mojened. Macca u pa3Mepbl MOJIEKYI.
KonuuectBo BemiectBa. [locTositnHass ABoragpo. TemsoBoe paBHOBecue. Temmeparypa u e€
u3Mepenune. lllkana temmneparyp Llenbcusa. Moaens uaeanbHoro raza. OCHOBHOE YpaBHEHUE



MOJICKYJIIPHOKUHETHUECKOU TEOPUH HICaTbHOTO raza. AOCOIIOTHAs TeMIIEpaTypa Kak Mepa cpeaHei
KUHETHUYECKOM SHEPTUH TEIJIOBOIO ABMKEHUS yacTull rasa. [llkama temneparyp KenbBuHa. ['a3oBbie
3aKoHBI. YpaBHeHue MenneneeBa—Knaneiipona. 3akon JlanberoHa. M3onponecchl B uaealbHOM Tra3e
C MOCTOSIHHBIM KOJIMYECTBOM BeliecTBa. ['paduueckoe mpeacTaBiIeHHe M30IPOIECCOB: U30TepMa,
n30xopa, u3obapa.

TexHuyeckue ycTpoiicTBa U MpaKTHUYECKOE IPUMEHEHHUE: TEPMOMETD, OapoMeTp.

Buvinonnenue npakmuueckux, 1a00pamopHuiX padom ¢ UCHONb30GAHUEM  UUPPOBOIL
naoopamopuu «DPuzuka» na oaze yenmpa « Touka pocmay:

JeMoHcTpanuu:

1. OnbIThl, AOKA3BIBAIOIINE JUCKPETHOE CTPOSHHUE BELIECTBA, (oTOrpadpun MOJIEKYST OPraHUIEeCKUX
COCTUHEHUM.

2. OnpIThl 10 UGG Y3UH KUJIKOCTEH U ra3oB.

3. Monienb 6pOoyHOBCKOTO IBH>KEHUS.

4. Mopens onbita llTepHa.

5. OnbIThI, JOKA3bIBAIOIIME CYLIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aUMOICHCTBUSL.

6. Mozens, MILTIOCTPUPYIOIIAsk IPUPOAY JaBJICHUS ra3a Ha CTEHKU COCy/a.

7. OmnbITel, WUIIOCTPUPYIOIIME YpaBHEHHE COCTOSHUS HJCAIIbHOTO Tras3a, H30IPOIECCHI.
YyeHn4ecKuil SKCIIEPUMEHT, JJa0OpaTOPHBIE paOOTHI:

1. Onpenenenue mMacchl BO3/lyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpPEHHI 00bEMa KOMHATHI,
JaBJICHUS U TEMIIEpaTyphl BO3yXa B HEM.

2. UccnenoBanue 3aBUCUMOCTH MEK/y ITapaMeTpaMU COCTOSHUS Pa3peKEHHOI0 rasa.

Tema 2. OcHOBBI TepMOAMHAMHUKH. TepMoaWHAMHUYECKash cHCTeMa. BHYTpeHHssI SHeprus
TEPMOJUHAMHYECKONH CHCTEMbl U CIOCOObl €€ u3MeHeHus. KonnyecTBO TemioTel U paborta.
BHyTpeHHss 3HEeprus 0JHOATOMHOIO UJIeaIbHOTO ra3a. Bupl Tenonepenayu: TemonpoBOAHOCTb,
KOHBEKIIMSI, U3IydyeHHE. YJelbHas TEIUIOEMKOCTh BeniecTBa. KoJIMYecTBO TEIUIOTHI IIPH
terionepenaye. [lonsarue o6 anuadbaraom npouecce. [lepBriii 3akoH TepMmoanHaMukH. [Ipumenenne
MIEPBOT0O 3aKOHA TEPMOJMHAMHUKU K H3ompoueccaM. ['paduueckas uHTepnpeTanus pabOThl rasa.
Bropoit 3akon TepmonuHamuku. HeoOpaTumMocTh mpolrieccoB B HpHpoje. TerioBble MalIUHbI.
[TpuHIMnBl NecTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHus 3Hepruu B TeruioBbIX MammHax. KIIJ]
teroBoit mammHbl. [{ukin Kapro u ero KITJI. Dxonorudyeckue nmpoOaeMbl TETUIOAHEPTETUKH.
TexHnueckue ycTpoiicTBa M MpPaKTUYECKOE INPUMEHEHUE: [BUTaTellb BHYTPEHHErO CrOpaHUs,
OBITOBOM XOJOJMIBHUK, KOHAUIIMOHED.

Bovinonnenue npaxkmuueckux, Jadopamopuvix padom ¢ UCHOAL30GAHUEM  UUPPOEOI
naoopamopuu «Puzuka» na oaze yenmpa « Touka pocmay:

JleMoHcTpanuu:

1. VI3smeHeHre BHYTPEHHEHW 3HEpPruM Tella MPH COBEPUIEHHH palOThI: BBUIET MPOOKU U3 OYTHUIKH
MOJT IEHCTBHEM C)KAaTOr0 BO3/yXa, HarpeBaHue »¢upa B JaTYHHOH TpyOKe MyTEM TPEHUsI.

2. lI3MeHeHne BHYTpEHHEH YHEPTHUH (TeMIIepaTyphl) Tella IPH TeIUIoneperaye.

3. OnbIT 10 aAabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3YLIHBIM OTHUBOM).

4. Mopaenu napoBoil TypOUHBI, JBUTATENs] BHYTPEHHETO CrOpaHHUs, PEaKTHBHOIO JIBUTaTels.
YdeHuueckuit SKCIIepUMEHT, J1a00paToOpHbIe PabOTHI:

1. Ismepenue yaenbHOU TEMI0EMKOCTH.

Tema 3. ArperaTHbie cocTostHHS BerecTBa. @a3oBbie epexobl. [lapooOpa3oBaHre W KOHICHCAIIHS.
Hcnapenue u kumneHue. AOCOTIOTHAasE M OTHOCHUTENbHAs BJIAXHOCTh BO3ayXxa. HacwleHHbIi map.
VY aenbHas TeroTra napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpATypbl KUMEHUs OT naBieHus. TBépaoe
teno. Kpucramnmueckue u amopHble Tena. AHM30TPONHS CBOWMCTB KpuUCTAUIOB. Kuakue
kpuctauibl. CoBpemMeHHble Marepuanbl. [lmaBnenwe w Kpuctammmsanus. YJIenpHas TeIuloTa
rianeHus. CyOnumarus. Y paBHEHUE TEIUIOBOTO OaaHca.

TexHu4eckue yCcTpoHuCTBAa M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP U MICUXPOMETP, KAJTOPUMETP,
TEXHOJIOTMM IIOJIY4EHHUS COBPEMEHHBIX MaTEpHajOB, B TOM UHCJIE HAaHOMAaTepUalloB, U
HaHOTEXHOJIOTHH.



Boinonnenue npaxkmuueckux, J1adopamopuwvix padom ¢ UCHONL3IOGAHUEM  UUPPOEOI
naoopamopuu «Puzuka» na oaze yenmpa « Touka pocmay:

JleMoHcTpanuu:

1. CgoiicTBa HaCHILIEHHBIX MTAPOB.

2. Kunenuve npy NOHWKEHHOM JIaBJICHUU.

3. CriocoObl n3MepeHust BIAYKHOCTH.

4. HabnroeHve HarpeBaHus U IUIaBJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

5. JleMoHCTpalus KPUCTAIIIOB.

YyeHnueckui IKCIEPUMEHT, JJaOopaTOpHbIE padOTHI:

1.M3mepeHne OTHOCUTEIbHON BIaKHOCTH BO3TyXa.

PA3AEJ 4. OJIEKTPOJMHAMUKA.

Tema 1. DOnektpocTaTtuka. DneKTpu3auus Tejl. DJIEKTpUYECKUi 3apsan. JBa BHIA 3JIEKTPUYECKHUX
3apsnoB. [IpoBOJHUKH, AMAIEKTPUKU U MOJYNPOBOJHUKU. 3aKOH COXPAaHEHUS AJIEKTPUUYECKOTO
3apsga. BzammopelictBue 3apanoB. 3akoH Kynona. TouedHblii  3JEKTpUYECKUN — 3apsil.
Onexktpuueckoe 1nosie. Hampspk€HHOCTH  anekTpuyeckoro mnois. [lpuHmun cynepno3unuu
UIeKTpUUYeCKUuX mosied. JIuHuM  HanpsoKEHHOCTHM  ANeKTpuueckoro mons. PabGora  cun
anekTpocraruyeckoro nois. Ilorenunan. Paznocts noreHnmanos. [IpoBOAHUKY U JUAJIEKTPUKU B
EKTPOCTATUYECKOM TI0J€. J(MAneKTpuyecKas MPOHULAEMOCTb. JJIEKTpoéMKocTh. KoHaeHcarop.
DneKTPOEMKOCTh MJIOCKOT0 KOHJIEHCATOpa. DHEPIUs 3apsyKEHHOT0 KOHJIEHCATOPA.

TexHnueckue ycTpoiicTBa M IPAKTUYECKOE IMPUMEHEHHE: IJIEKTPOCKOMN, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAsT 3alUTa, 3a3€MJIEHUE DJIEKTPOIPUOOPOB, KOHAEHCATOp, KOMHPOBAIbHBII
anmnapar, CTpyWHBII IPUHTED.

Bovinonnenue npaxkmuueckux, n1a0opamopuvix padom ¢ UCHOL306AHUEM  UUPPOBOI
nadopamopuu «@usuka» na 6aze yenmpa «Touka pocmay:

JleMoHCTpauuu:

1. YerpoiicTBO M NpUHIMI AEHCTBUS SIEKTPOMETPA.

2. B3anmoeiicTBie HadJIEeKTPU30BAHHBIX TEll.

3. DIeKTpUUECcKOe T0JIe 3apsHKEHHBIX TEII.

4. [IpoBOJHUKY B 3JIEKTPOCTATHUECKOM I10JIE.

5. DnekTpocTaTHyeCcKast 3alUTa.

6. JIMDIIeKTPHUKH B DJIEKTPOCTATHUECKOM TIOJIE.

7. 3aBHCHMOCTB JIEKTPOEMKOCTH IIIOCKOTO KOHJEHCATOpa OT IUIOIIAAM IIACTHUH, PACCTOSHUS
MEX1Yy HUMHU U JUDJIEKTPUUECKON MPOHUIIAEMOCTH.

8. DHeprus 3apsHKEeHHOT0 KOHIEHCAaTopa.

YyeHn4eCKuii HIKCTIEPUMEHT, JTa00paTOpHBIE PaOOTHI:

1.M3mepenne 21eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. [TocTOSTHHBIN AMEKTPHUECKUI TOK. TOKH B Pa3IMYHBIX cpeax DIEKTPUIECKHUHA TOK. Y CIIOBHSI
CYLIECTBOBAHMS JJIEKTpUUYECKOro Toka. HMcrounuku Ttoka. Cwiia TOKa. IlocTOSHHBIM TOK.
Hampsbxkenne. 3akon Oma i y4acTka WENU. OJIEKTPUYECKOE CONPOTUBIICHUE. Y AEIBHOE
conpoTuBiieHue BemecTta. IlocmenoBarenbHOe, NapajuIeIbHOE, CMEIIAHHOE COEAUHEHHE
poBOAHUKOB. PaboTa anextpuueckoro toka. 3akoH [[xoyns—IJlenna. MoIIHOCTh 31eKTpPUYECKOTO
toka. DJIC u BHYTpeHHEe CONPOTHUBIIEHHWE UCTOYHHKA TOKA. 3akoH OMa i MOIHOM (3aMKHYTOM )
anekTpuyeckoil nenu. KopoTkoe 3ampikaHue. DIEKTPOHHAs MPOBOAMMOCTbH TBEPABIX METAJUIOB.
3aBUCUMOCTb  CONPOTUBJIEHHMS METALIOB OT TEMIIE JJIEKTPOJIMTOB. JIEKTPOJIUTHYECKAs
Jyccounanus. IEKTPOIn3. DIEKTPUUECKUH TOK B Tazax. CaMOCTOATENbHBIN U HECAMOCTOATEIbHBII
paspsa. Monnus. Ilnazma. CBepXIpoBOAMMOCTb. JJNEKTPUUYECKHMH TOK B Bakyyme. CBolcTBa
MIEKTPOHHBIX  IydkoB. [lomympoBoguuku. CoOCTBeHHass W IpUMECHas IPOBOJUMOCTb
noJynpoBoIHUKOB. CBoiicTBa p—Nn-nepexona. [TomynpoBoAHUKOBBIE MPUOOPHI. DIEKTPUUECKUIN
TOK B pacTBOpax W pacljlaBax YHHMKM TOKa, JJEKTpOHAarpeBaTelbHble  MPUOOPHI,
3JIEKTPOOCBETUTENLHBIE TPUOOPHI, TEPMOMETP COMPOTUBICHUS, BAKYYMHBIH THOJ, TEPMHUCTOPHI U
(boTOpe3nCTOpPHI, MOIYNIPOBOAHUKOBBINA AUO/, TalbBAHUKA.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHME: aMIIEPMETp, BOJIBTMETP, PEOCTarT,
MCTOYHUKH TOKA, JICKTPOHArpeBaTeNIbHbIC TPUOOPHI, DIIEKTPOOCBETUTEIbHBIEC MTPUOOPHI, TEPMOMET]P
COINPOTHUBIICHUS, BAKYYMHBIM HOM, TEPMUCTOPBI U (HOTOPE3UCTOPHI, MOIYINPOBOIHUKOBBIA U0/,
rajlbBaHuKa.

Bovinonnenue npaxkmuueckux, n1a00pamopHuix padom ¢ UCHONAL3OGAHUEM  UUPPOBOIL
naoopamopuu «DPuzuka» na oaze yenmpa «Touka pocmay:

JeMoHcTpanuu:

1.3mMepeHue cuiibl TOKa U HalPSDKEHUS.

2.3aBHCUMOCTb COITPOTHUBIICHUS [IMJIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOIIA/IH ITOIIEPEYHOTrO
CEUEHUs U MaTepuana.

3. CMmenanHoe CoeAMHEHUE TIPOBOJHUKOB.

4. Tlpsmoe usmepenue D/IC. KopoTkoe 3aMplkaHHE rajibBaHMYECKOI'O 3JIEMEHTA U OLIEHKA
BHYTPEHHETO COIPOTUBIICHHUS.

5. 3aBUCUMOCTb COITPOTUBIIEHHS] METAJJIOB OT TEMIIEPATYPBI.

6. [IpoBOAMMOCTB 3JIEKTPOJIUTOB.

7. lckpoBo# pa3psa ¥ IPOBOAMMOCTb BO3AyXa.

8. OZIHOCTOPOHHSSI MPOBOJAUMOCTD JUOAA.

VYyeHn4eckuii SKCIIEpUMEHT, JIa00paTOpHBIE PabOTHI:

1. 3yuenue cMemaHHOTO COeIMHEHUSI PE3UCTOPOB.

2. N3mepenne D/1C ucToyHMKA TOKA U €T0 BHYTPEHHET'O COMPOTUBIICHHUS.

3. HabGmronenue siexTpoiusa.

MEXITPEIMETHBIE CBA3U.

Nzyuenue xkypca gusuku 6a3oBoro ypoBHs B 10 kitacce oCyIIecTBIAETCS C yUETOM COJIEP>KATENbHBIX
MEXIPEIMETHBIX CBSI3€l ¢ KypcaMM MaTeMaTHKH, OWOJIOTUH, XUMHUHU, reorpapuu U TEXHOJOTHUH.
MexnpeaMeTHbIe TOHSATHS, CBSI3AHHBIE C HM3YYEHHEM METOJOB HAy4YHOI'O IO3HAHMS: SIBIICHUE,
Hay4HbId (pakT, rUmnore3a, (U3MYECKas BEIWYMHA, 3aKOH, TEOpHUs, HAOIIOJEHUE, DKCIIEPUMEHT,
MOJIETTUPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Maremaruka: pelieHHe CHUCTEMbl YpaBHEHW; NUHEHas QyHKius, mapabomna, rumepboia, HX
rpaduK U CBOICTBa; TPUTOHOMETpPUYECKHE (DYHKIMU: CHUHYC, KOCHHYC, TAaHT€HC, KOTAHI'EHC;
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO; BEKTOPHI U UX MPOEKIIMH HA OCH KOOPJMHAT, CII0KEHHE
BEKTOPOB.

buonorus: MexaHnueckoe JIBUKEHUE B XKUBOW mpupone, nuddysus, ocMoc, TEIIOOOMEH JKHUBBIX
OpPraHu3MoOB (BUBI TEIUIONEpeadyM, TEIJIOBOE PaBHOBECHUE), DJCKTPUUYECKHE SIBJICHUS B KUBOU
MIPUPOJIE.

XUMHSA: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISIpHAS
Macca, TeIJIOBbIe CBOMCTBA TBEPABIX Tell, KUAKOCTEH U ra3oB, JJIEKTPUUYECKUE CBOICTBA METAJLIOB,
AIEKTPOJUTAYECKAS TUCCOLMALINSI, TalbBaHUKA.

I'eorpadus: B1axXHOCTh BO3/1yXa, BETPhI, 0apoOMETp, TEPMOMETP.

TexHonorus: npeodpa3zoBaHue IBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
MOALIUITHUKY, UCTIOJIb30BaHUE 3aKOHA COXPaHEHMsI UMITYyJIbca B TEXHHUKE (pakeTa, BOAOMET U T. I1.),
JBUTATEh BHYTPEHHETO CrOpaHUs, MapoBas TypOWHA, OBITOBON XOJOAWUIBHUK, KOHIUIIMOHED,
TEXHOJIOTUU TOJY4YeHHs] COBPEMEHHBIX MaTepHalioB, B TOM 4YHCIE HAaHOMAaTepuasioB, U
HAaHOTEXHOJIOTUH, 3JIEKTpOCTaTHYeCKas 3allluTa, 3a3eMJIEHHE D3JIEKTPONpPHOOPOB,  KCEPOKC,
CTpYHHBI TpUHTEp, dJIEKTpOHArpeBaTelIbHbIE MPHOOPHI, AIIEKTPOOCBETUTENbHbIE MPHOOPHI,
rajibBaHUKA.

10 knacc.

PA3JIEJI 4. QJIEKTPOIMHAMUKA.

Tema 3. MarautHOE TI0JIe. DNIeKTpOMarauTHas HHAYKIKs. [locTossHHBIe MarHUTHL. B3aumoaeicTeue
IIOCTOSIHHBIX MarHUTOB. MaruuTHoe nosie. Bektop MarauTHOM MHAYKUMH. [IpuHIMn cynepno3uuuu
MAarHUTHBIX noJjied. JInHuM MarHuTHOM MHAYKIMU. KapTWHAa JTUHWI MAarHUTHOW WHAYKIWU TOJS
MOCTOSIHHBIX MarHUTOB. MarHuTHOE MOJie MPOBOJAHUKA C TOKOM.



Kapruaa nuHMII MHAYKIMUM MarHUTHOTO MOJS JUIMHHOTO NPSIMOTO IMPOBOJHHMKA W 3aMKHYTOTO
KOJIBLIEBOT'O TIPOBOJHUKA, KATYIIKH ¢ TOKOM. OmbIT Dpcrena. BzaumojelcTBre MPOBOJIHUKOB C
TokoM. Cuna Amnepa, e€ monynb u HanpasieHue. Cuna JlopeHua, e€ MOAyIb M HalpaBJICHUE.
JIBI>KeHHE 3apsHKEHHOM YaCcTHUIIBI B OJJHOPOAHOM MarHuTHOM moiie. Pabota cunsl Jlopenuna. SIsnenue
3JIEKTPOMArHUTHON MHAYKUUM. [loTok BekTOopa mMarHuTHOW MHAYKIMU. DJIC mHAyKIUH. 3aKoH
aneKkTpoMarHuTHOM wuHAyKuuu @Papanes. BuxpeBoe snexrpuueckoe mone. IAC uHAYKIUU B
MIPOBOJIHUKE, JIBMXKYLIEMCSl IOCTYIATEIbHO B OJHOPOJHOM MarHuTHOM mose. IlpaBuno Jlenna.
NunyktuBHocTh. SABnenue camouuaykuuu. DJ[C caMOMHIYKIUU. DHEPrus MarHUTHOTO TOJIs
KaTyLIKH C TOKOM. DJIEKTPOMAarHuTHOE IOJIE.

TexHuueckue yCTponuCTBa U NMPAKTHYECKOE TPUMEHEHHUE: MOCTOSHHBIE MarHUTBI, JIEKTPOMAarHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEIHN HIEMEHTAPHBIX YaCTHULl, MHAYKIUOHHAs N1€Yb.

Bovinonnenue npaxkmuueckux, n1a00pamopHuix padom ¢ UCHONAL3OGAHUEM  UUPPOBOIL
naoopamopuu «@uzuka» na 6aze yenmpa « Touka pocmay:

JeMoHcTpanuu:

. OnbIT OpcTena.

. OTKJIOHEHHUE IEKTPOHHOTO ITy4YKa MAarHUTHBIM TIOJIEM.

. JIuHUY MHAYKIIMY MarHUTHOTO MOJIS.

. B3anmopeincTere AByX NPOBOJHUKOB C TOKOM.

. Cuna Ammepa.

. HevictBue cunbl JIopeHia Ha HOHBI AIEKTPOIUTA.

. SIBNeHUE PIEKTPOMArHUTHOM UHAYKIIUH.

. [IpaBuio Jlenna.

. 3aBucumocth D/]C HHAYKIIMH OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO IOTOKA.

10. SABneHre cCaMOWHTYKITHH.

Y4eHnuecKkui IKCIEPUMEHT, TabOpaTopHbIE padOTHI:

1. 3yyenne MarHUTHOTO TOJISt KATYIIKH C TOKOM.

2. UccnenoBanue neiiCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

3. UccnenoBanue sBIEHUS SJIEKTPOMArHUTHON UHIYKITHH.
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PA3JIEJI 5. KOJIEBAHMA 11 BOJIHBI.

Tema 1. MexaHuueckue U 3eKTpoMarHuTHele kosnebanus. KonebarenbHas cucrtema. CBoOOIHBIE
MexaHuueckue koijebanus. ['apMmonmueckue konedanus. Ilepmon, wacrora, ammautyna u (asa
konebanui. IlpyxuHHBI MasTHUK. MareMaTHYecKUil MasTHUK. YpaBHEHHE T'apMOHUYECKHUX
koneOanuii. [IpeBparieHue sHepruu npu rapMoHUYeckux Kosebanusx. KomebGaTenbHBIM KOHTYP.
CB0OO/IHBIE 3JEKTPOMArHUTHbBIE KoJIeOaHUs B HJCAbHOM KoyeOaTeabHOM KOHType. AHAJIOTHs
MEXIY MEXaHWYECKUMH M JJIEKTPOMAarHuTHbIMH KojeOanusMu. @Dopmyna Tomcona. 3akoH
COXpaHEHMs SHEpPruu B MJCATbHOM KojiebaTenbHOM KOHType. llpeacraBieHne o 3aTyxarommx
KojeOaHusx.  BblHyXKJeHHble  MexaHudeckue  KojeOaHusa.  Pe3onHanc.  BreiHyXkaeHHbIE
3JIEKTpOMAarHuTHbBIE Kosebanus. [lepemennblil Tok. CHHYCOMAATIBHBIN TepeMeHHbI TOK.MOIITHOCTh
MEPEMEHHOT0 TOKa. AMIUIMTYAHOE U JIeHCTBYIOIIEe 3HAYEHHE CHJIbI TOKa M HAIpPSDKEHUS.
Tpancdopmarop. IlpomsBoacTBo, mepenaua ¢ HOTpeOJIEHHE  AIIEKTPUUECKOW  DSHEPTHUH.
DKOJIOTHYECKHE PHUCKHM MpPH MIPOU3BOJACTBE ANEKTpodHepruu. KynbTypa HCMONb30BaHUS
AJIEKTPO3HEPTUU B TOBCETHEBHOM JKHU3HH.

TexHnueckue ycTpoiicTBa M MPaKTUYECKOE INPUMEHEHHUE: 3JIEKTPUYECKUN 3BOHOK, T'€HEpaTop
MIEPEMEHHOT0 TOKa, JIMHUU AJIEKTponepeay.

Bvinonnenue npakmuueckux, n1a00pamopHuiX padom ¢ UCNONb30GAHUEM  UUPPOBOIL
aadopamopuu «Duzuka» na oaze uenmpa « Touxa pocmay:

JleMoHcTpanuu:

1. HccnenoBanue mapamMeTpoB KoJieOATEIbHOW CHCTEMbI (MPYKHUHHBIM WM MaTEMaTHUYCCKUM
MasTHHK).

2. HabGmonenure 3atyxaronux Kojie0aHu.

3. UccnenoBanue CBOMCTB BHIHYKICHHBIX KOJICOAHUH.



4. HabmroneHne pe3oHaHca.

5. CBOOOTHBIC AIIEKTPOMATHUTHBIC KOJICOAHMSI.

6. OcuumiorpaMmmsl (3aBUCHMOCTH CUJIbI TOKA M HAIIPSDKEHUS OT BPEMEHH) ISl 3JIEKTPOMArHUTHBIX
KoJeOaHuH.

7. Pe3oHaHC Ipy MOCJIE10BATEIILHOM COEMHEHUH PE3UCTOPA, KATYIIKU HHAYKTUBHOCTH U
KOHJIEHCATopa.

8. MoJienb TMHUM AJIEKTpornepeaayu.

Y4eHHUECKUN IKCIEPUMEHT, JTA00OPaTOPHBIC paOOTHI:

1. MccnenoBanue 3aBUCHUMOCTH IE€pHOJA MalbIX KosieOaHUI Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

2. WccrnenoBanue NEpeMEHHOr0 TOKa B LIEMU U3 IMOCIEAOBATEIbHO COCAMHEHHBIX KOHIEHCATOpA,
KaTyIIKH U pE3UCTOpa.

Tema 2. Mexanudyeckue | OSJICKTPOMArHUTHBIE BOJHBL. MeEXaHMYECKHE BOJHBI, YCIOBUS
pacnpoctpanenus. Ilepuon. CkopocTb pacrnpocTpaHeHMsi W JAjduHA BOJHBL [lonmepeuHsle u
MPOJ0JIbHBIE BONHBI. MHTEepdepenuns u qudpakius MexaHn4eckuxX BOJH. 3ByK. CKOpPOCTh 3ByKa.
I'pomkocTth 3Byka. Beicota ToHa. TemOp 3Byka. DIIEKTPOMATHUTHBIC BOJHBI. Y CIIOBUS H3JIy4CHUS
ANEKTPOMArHUTHBIX BOJH. B3aumHuas opuentainus BektopoB E, B, v B aekTpoMarHUTHON BOJHE.
CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPaXXCHHE, MPEIOMJICHHE, TOJSIpU3aMs, AuQpaKius,
untepdepenius. CKOpPOCTh 3JIEKTPOMArHUTHbIX BOJH. Illkama SIE€KTPOMarHUTHBIX — BOJIH.
[IpumeHeHue MeKTPOMarHUTHBIX BOJIH B TEXHUKE U ObITY. [[pUHIIMIIBI paAHOCBA3H U TEIEBUACHMUSL.
Panuonoxarus. DeKTpOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIICH Cpeibl.

TexHuyeckue ycTpoiicTBa M NPAKTHYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIBTPa3BYKOBAas TUArHOCTHKA B TEXHUKE U MEAUIIMHE, paaap, paIuonpuéMHUK, TEIEBU30D, aHTCHHA,
tenepon, CBU-neus.

Bovinonnenue npaxkmuueckux, 1a00pamopHuix padom ¢ UCHONLIOGAHUEM  UUPPOEOIL
nabopamopuu «Puzuka» na oaze yenmpa «Touka pocmay:

JleMoHCTpanuu:

1. OGpa3oBaHue U pacpocTpaHeHHe NONEPEUHBIX U MPOJOIBHBIX BOJIH.

2. Konebmtomieecs Teno Kak MICTOUHUK 3BYyKa.

3. HaGmroieHue oTpaskeHus U PETOMIICHUS] MEXaHUIECKUX BOJIH.

4. HabGmronenue naTepdepeHun 1 1uppakiui MEXaHUUECKUX BOJIH.

5. 3ByKOBOM pe30HaHC.

6. HaGmroieHue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIMTYIOM U 4aCTOTON KoJeOaHuil.

7. WccnenoBaHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, IPETIOMIICHHUE, MTOJISpU3alIns,
mudpakuus, nHTephepeHIus.

Tema 3. Onruka ['eomerpudeckas ontuka. [IpsiMoIHHEHOE pacipoCTpaHEeHUE CBETa B OJHOPOTHOM
cpene. Jlya cera. TodeuHbli MCTOYHMK cBeTa. OTpak€HHE CBETa. 3aKOHBI OTpa)KEHHUs CBETA.
[TocTpoenne n3o00pakeHnii B TWIOCKOM 3epkaie. [Ipenomienue cBera. 3aKOHBI IPETOMIICHUS CBETA.
AOGconmoTHBINA TOKazaTens mnpenomieHus. [lonHoe BHyTpeHHee oTpakeHHe. [IpenenbHblil yron
MOJIHOTO BHYTpeHHero otpaxenus. Jucmepcus cera. CioxHblii coctaB Oenoro csera. L[Ber.
CoOuparomue 1 paccenBaromue JUH3bl. ToHKas auH3a. POKYCHOE paccTOSIHUE U ONTHYECKas CHIla
TOHKOU JUH3BL. [locTpoeHne m300pakeHW B COOMpArOIIMX W paccewBaromux juH3ax. Dopmyna
TOHKOM JINH3BI. Y BEIMUEHUE, JaBacMoe IMH301. [Tpenensl npuMeHNMOCTH Fr€OMETPUYECKON ONTHKH.
BonnoBass onrtuka. HMuTepdepenmus cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHS HAONIOIACHUS
MaKCUMyMOB U MUHUMYMOB B HHTEpP(EPEHIIMOHHOW KapTHHE OT JIBYX CHH(A3HBIX KOTCPEHTHBIX
uctoyHuKoB. [udpaxkmus ceera. JudpaxuumonHas pemérka. YcinoBue HaOMIOACHHUS TJIaBHBIX
MakCUMYMOB TpU TAaJCHHUM MOHOXPOMATHYECKOrO CBeTa Ha JTU(PPAKIUOHHYIO PEIIETKY.
[Tonsgpuzanus cBera.

TexHuueckue ycTpoiicTBa M MpaKTHUECKOE MPUMEHEHUE: OUKH, JTyna, (oToarmnapar, IpOeKIIMOHHBIH
anrmapar, MEKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONITHKA, TU(PPAKIUOHHAS PEIIETKA, TIOISIPOUI.



Bovinonnenue npaxkmuueckux, 1a0opamopHvix padom ¢ UCNOABL306AHUEM  UUPPOEOIL
naoopamopuu «DPuzuka» na oaze yenmpa «Touka pocmay:

JleMoHcTpanuu:

. [IpsimonuueitHOEe pacnipocTpaHeHHe, OTpaKEHHE U TpenomiieHHe cBeta. OnTuyeckue mpuOophl.
. IlomtHOE BHyTpeHHee oTpakeHue. Monens CBETOBOAA.

. UccnenoBanne CBOMCTB M300pakeHUil B TMH3AX.

. Mozienu MUKpOCKoOIIa, TEJIECKONa.

. Habmonenue naTepdepeHiny cBera.

. Habmronenune nudpaxiuuy ceera.

. Habmonenue nucnepcun cBera.

. IlosmydeHune criekTpa ¢ MOMOIIBIO TPU3MBI.

. [omyuenue crekTpa ¢ MoMOIIbI0 TUPPAKITUNOHHON PEIIETKH.

10. HaGmroieHue Mosipu3aiiy CBeTa.

YyeHn4ecKuii IKCIIEpUMEHT, J1abopaTopHbIe pabOTHI:

1. I3mepenue nokaszaress IpeaoMIICHUs CTEKIa.

2. UccnenoBanue CBOMCTB M300pakeHUI B JIMH3AX.

3. HabOmrotenue mucniepcuu CBeTa.

PA3JIEJI 6. OCHOBBI CIIELIMAJIBHOM TEOPMU OTHOCHUTEJILHOCTU.

['paHnuBpl  NPUMEHMMOCTH  KJIACCHMYECKOW MeXaHMKW. IlocTynaTel cnenuanbHOM  Teopuu
OTHOCUTEJIbHOCTU: HWHBAPUAHTHOCTh MOJYJII CKOPOCTM CBe€Ta B  BakyyMme, [PHUHIMI
OTHOCHUTEJIBHOCTH OWHIITEWHAa. OTHOCUTENBHOCTh OJAHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU H
COKpALIEHHE JUIMHBI. DHEPrus U UMITYJbC PENSATUBUCTCKON 4acTulbl. CBsA3b MacChl C 3HEPTUEn U
UMITYJIbCOM PEJIATUBUCTCKON 4aCTULIbI. DHEPIHsl TOKOSI.

PA3JIEJI 7. KBAHTOBAS ®U3UKA.

Tema 1. DnemenTs! kBaHTOBOM onTuku Potonsl. Popmyna [lnanka cBsi3u 3HEprun GOTOHA C €ro
4acTOTOW. DHeprus u umnyibc GoroHa. OTKpeITHE U HcciaeaoBaHue porordpdexra. OnbiTel A. T
CroneroBa. 3akoHbl hoTorpdexTa. YpaBHenue DitHiTeitHa 1y poTodddexra. «KpacHas
rpanuiay porodddekrta. JaBnenue ceera. Onbitel [1. H. Jlebenea. Xumudeckoe elCTBHE CBETA.
TexHuueckue ycTpoiicTBa M IMpakTHYEeCKOe NpUMEHeHHe: (POTorneMeHT, (HOTONATUHK, COJIHEUHAs
OaTapest, CBeTOIUO/I.

Buvinonnenue npakmuueckux, n1a00pamopHuiX padom ¢ UCNOABL30GAHUEM  UUPPO6OI
nadopamopuu «@usuka» na 6aze yenmpa «Touka pocmay:

JleMoHCTpauuu:

1. ®oro3pdexT Ha ycTaHOBKE € IIMHKOBOW IIACTUHOM.

2. UccnenoBaHue 3aKk0OHOB BHeLIHero (poTodddexra.

3. Ceeroauos.

4. ConneuHas Oarapes.

Tema 2. Ctpoenue atoma. Mozens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuio 0-4acTUll.
[Tnanerapuast moznens aroma. [loctynatsl bopa. M3nyuenue u noriomeHue GOTOHOB NP Iepexoie
aToMa C OJHOTIO YpOBHs dHEpruu Ha Apyro. Bunmbel cnexktpoB. CHeKTp ypOBHEH >HEPrUM aTOMa
BozopoJa. BonHoBele cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynisspHO-BOIHOBON Tyaiau3M.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyYEHHE.

TexHnuyeckue ycTpolcTBa M MPAKTUYECKOE NMPUMEHEHHE: CIEKTpajibHBbIA aHaIMU3 (CIEKTPOCKOM),
Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Buvinonnenue npakmuueckux, J1a00pamopHuiX padom ¢ UCHONb306AHUEM  UUPPOEOI
naoopamopuu «Dusuka» na oaze yenmpa «Touka pocmay:

JleMoHcTpanuu:

1. Monens onbita Pesepdopna.

2. OnpeneneHne JUIMHBI BOJIHBI J1a3epa.

3. HaGmoieHne muHENHYaThIX CIEKTPOB U3TyYCHHUS.

4. Jlazep.

Y4eHn4ecKkuil 3KCIIEpUMEHT, 1a00paTOpHbIE PaOOTHI:
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1.Habmronenne mTuHEHYaTOro CIeKTpa.

Tema 3. ATomMHOE SApO DKCIIEPUMEHTHI, JTOKA3bIBAIOLINE CIOKHOCTb CTpoeHus sapa. OTKpbITHE
paauoaktuBHOCTH. OmnbiThl Pesepdopaa mo ompeneneHnio coctaBa pajlOaKTUBHOTO H3ITyYEHUS.
CpoiictBa anb(a-, 6era-, raMmma-u3aydeHus. BiusHue pajgnoakTUBHOCTH Ha >KUBBIE OPTaHU3MBIL.
OTtkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas moxens siapa ['eiizenbepra—NlBanenko. 3apsy sipa.
MaccoBoe umcno siapa. M3orombl. Anbga-pacnan. DJIEKTPOHHBIM M TMO3UTPOHHBIN Oera-pacmal.
'amma-uznyuenue. 3aKOH paJuOaKTUBHOIO pacmnana. JHEprus CBA3M HYKJIOHOB B supe. SnepHbie
cwibl. [Jledekt Maccel simpa. Snepubie peakuuu. JleneHwe u cuUHTE3 suep. SmepHBIA peakTop.
Tepmosinepuslii cunTes. [IpoOaembl 1 IepCHIEKTUBBI AEPHON SJHEPTETUKU. DKOJIOTMUECKUEaCIeKThI
SAICPHON SHEPreTUKU. DIeMEeHTapHble YacTUllbl. OTKPHITHE MO3UTPOHA. MeTonbl HAOMIOACHUS U
perucTpanuu dIeMeHTapHbIX yactull. OyHIaMeHTallbHbIe B3auMoaeicTBus. EquncTBo pusnueckoit
KapTUHBI MUpA.

TexHudeckue yCTpOHWCTBA M NMPAKTUYECKOE NMPUMEHEHHE: JO3UMETpP, Kamepa BuibcoHa, sIepHBIH
peakTop, atToMHast 0omo0a.

Bovinonnenue npaxkmuueckux, Jadopamopuvix padom ¢ UCHOABb30GAHUEM  UUPPOEOI
naoopamopuu «DPuzuka» na oaze yenmpa « Touka pocmay:

JeMoHcTpanuu:

1.C4€TUnK HOHU3UPYIOLIUX YACTHII.

VYyeHn4ecKuii IKCIIEpUMEHT, JabopaTOpHbIE paOOTHI:

1.MccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTOrpadusim).

PA3/IEJI 8. 9JIEMEHTBI ACTPOHOMUU U ACTPODOU3UKMN.

Oranel pa3Butusa actpoHomuu. [IpukiasHoe M MHpPOBO33pEHUECKOE 3HAYEHHE acTpoHOMHH. Bun
3BE3aHOrO HeOa. Co3Be3us, spKue 3BE3 b, TNIAaHEThI, UX BUAUMOE JBHKeHUe. CoJHeuHas cucTeMa.
Connue. ConHeuyHast akTUBHOCTh. Mcrounuk sHeprum ConHua v 3BE37. 3BE3IBI, UX OCHOBHBIE

XapaKTepUCTHKHU. JlnarpamMma «CHEKTPaNbHBIM KJIACC — CBETHUMOCTBbY». 3BE3ABI TJIaBHOU
MOCIEI0BATENBHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb»  JUIsl  3BE3]  IJIaBHOMU
IIOCJIE0BATENBHOCTU. BHyTpeHHee cTpoeHue 3BE3a. (COBpEMEHHBIE NPEICTABICHHUS O
npoucxoxaeHnu u sBostouuu ConHua U 3BE3M. DTanbl KU3HU 3BE3A. Mieunslii [lyrs — Haima

lNanaktuka. [lonoxenue u nuxkenue ConHua B ['anaktuke. Tumbl ranaktuk. Paguoranaktuku u
kBa3apbl. UEpHbIe ObIphl B sjpax ranaktuk. Beenennas. Pacmupenue Beenennoii. 3akon Xa60:ma.
Pasberanue ranaktuk. Teopus bonbioro B3peiBa. PennkToBoe uznydenune. MaciitabHas CTpyKTypa
Bcenennoii. Meraranakruka. Hepeménnblie npo0aemMbl aCTpPOHOMUHU.

Boinonnenue npaxkmuueckux, nadoopamopHuix padom ¢ UCHONAb30GAHUEM  UUPPOBOIL
naoopamopuu «Puzuka» na oaze yenmpa « Touka pocmay:

Yyenuueckue HaOIIOACHHUS:

1. HaGmroneHust HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM KOMITBIOTEPHBIX TPHUIOKCHUH IS
OTIpe/ieNICHUs] TOJOXKEHUSI HEOeCHBIX OOBEKTOB Ha KOHKPETHYIO IaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noxymapus u ipkue 3BE3/IbI.

2. Habmonenus B Teneckon JlyHsl, uianet, Mneunoro Ilyrtu.

OBOBIIAIOUIEE TIOBTOPEHHUE.

Pons ¢u3uku m acTpoHOMUM B SKOHOMHYECKOW, TEXHOJIOTHYECKOH, COMHAIBHOW M ITHUYECKOU
chepax IesTeNbHOCTH YeTOBEeKa; POJb U MECTO (PM3UKH U aCTPOHOMHH B COBPEMEHHOH Hay4yHOM
KapTUHE MUPA; POJIb PU3NUECKON TeOpHH B GOPMUPOBAHUH MPEJCTABICHUHN O (PU3HUECKON KapTUHE
MHpa, MECTO (PU3NYECKON KapTHHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO- HAYYHBIX
MPEJICTAaBICHUN O IPUPO/IE.

MEXITIPEIMETHBIE CBA3N.

Nzyuenue xkypca ¢puzuku 6a30Boro ypoBHs B 11 kitacce oCyIecTBIsSETCs C YIETOM COJIePKATSIIbHBIX
MEXIPEIMETHBIX CBSI3€d ¢ KypcamMH MaTeMaTHKH, OWOJIOTHH, XUMHUH, reorpaguu M TEXHOJOTHHU.
MexnpeaMeTHbIe TOHATHUS, CBSI3AHHBIE C HM3YYEHHEM METOJO0B HAy4YHOI'O ITO3HAHMS: SIBIICHHUE,
HayuyHbId (pakT, rumore3a, Qu3MUecKas BEIUYWHA, 3aKOH, TEOPHs, HAONIOJCHUE, DKCIEPUMEHT,
MOJEJIINPOBAHUE, MOJIENb, U3MEPEHHUE.



MaremMaTHka: pelIeHue CUCTEMbl YPaBHEHH; TPUTOHOMETpHUYECKHE (DYHKIMHM: CHHYC, KOCHUHYC,
TAQHI'€HC, KOTAHI€HC; OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIAECTBO; BEKTOPBI U UX IPOEKIMU HA OCH
KOOP/IMHAT, CIJIOKEHHE BEKTOPOB; MPOU3BOJHBIE AJIEMEHTAPHBIX (YHKLUMH; NMPU3HAKU MOA0OMS
TPEYTrOJIbHUKOB, OIPEAEICHUE IUIOMAH IIIOCKUX (GUryp 1 o0bEMa Te.

Buonorusi: snexTpuyeckue SBICHUS B JKUBOH MpHpoJe, KojeOaTelbHBIC IIBUKECHUS B HKUBOU
IIPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOM IIPUPOJIE, JEUCTBUE PaUALIMHU HA )KUBbIC OPraHU3MBI.
XuUMUs: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJZIMYECKAs CTPYKTypa TBEPABIX TeEJ, MEXaHU3MBI
00pa30BaHMs KPUCTAIUIMIECKON PEIIETKH, CTIEKTPAIbHBIN aHAIH3.

I'eorpadus: MarHuTHble Moiroca 3eMIM, 3al€XH MarHUTHBIX pyld, (OToCchEMKAa 3eMHOMN
IIOBEPXHOCTH, IPEICKA3aHUE 3EMIIETPACCHUN.

TexHonorua: JnMHUM 3JEKTponepead, TIE€HepaTop IEPEMEHHOrO0 TOKa, JJIEKTPOABUIATEINb,
WHAYKIIMOHHAS TIeYb, pajap, paauonpuEMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBY-meus,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJIHEYHas 6arapes.

TemaTu4eckoe IJIAHUPOBAHHUE

Ne Tema KouunyecTBo DJIeKTPOHHBIE PeCYPChI
4acoB
10 knacc
1 Du3uxa u memoosl 2
HAYYHO20 NO3HAHUSA
du3nka 1 METOIbI 2 https://resh.edu.ru/subject/lesson/2603/start/
HAy4YHOTO MMO3HAHUS
2 | Mexanuka 18
Kunematuka 5 https://lib.myschool.edu.ru/content/5583
JiHamMuKa 7 https://lib.myschool.edu.ru/content/4013
3aKOHBI COXpaHEHUS 6 https://lib.myschool.edu.ru/content/5191
SHETPUU
3 Moanexynapuaa gpusuka. 24
Tepmoounamuxa
OcnoBbl MKT 9 https://lib.myschool.edu.ru/content/4018
OCHOBBI TEPMOJAMHAMUKH 10 https://lib.myschool.edu.ru/content/4019
ArperatHbie COCTOSIHUSL. 5 https://lib.myschool.edu.ru/content/3027
®da3oBbI€ MEPEXOIbI
4 | Dnexkmpoounamuxa 22
DneKkTpocTaThka 10 https://lib.myschool.edu.ru/content/5589
ITocTostHHBIIH 12 https://lib.myschool.edu.ru/content/3071
AJIEKTPUYECKUM TOK. TOK
B pPa3JINYHBIX Cpenax
Pe3epe epemenu 2
HTorosasi KOHTpOJIbHAS 1 https://lib.myschool.edu.ru/content/15460
pabota
1 https://lesson.academy-
O06o06menue content.myschool.edu.ru/lesson/a24f4ac0-
e56e-4463-8eee-201f99a2d48c
Hmozo 68
11 knacc
4 | Jnekmpoounamuka 11
MaruutHoe mose. 11 https://lib.myschool.edu.ru/content/3102
DneKTpoMarHuTHast
WHIYKLUSA



https://resh.edu.ru/subject/lesson/2603/start/
https://lib.myschool.edu.ru/content/5583
https://lib.myschool.edu.ru/content/4013
https://lib.myschool.edu.ru/content/5191
https://lib.myschool.edu.ru/content/4018
https://lib.myschool.edu.ru/content/4019
https://lib.myschool.edu.ru/content/3027
https://lib.myschool.edu.ru/content/5589
https://lib.myschool.edu.ru/content/3071
https://lib.myschool.edu.ru/content/15460
https://lesson.academy-content.myschool.edu.ru/lesson/a24f4ac0-e56e-4463-8eee-201f99a2d48c
https://lesson.academy-content.myschool.edu.ru/lesson/a24f4ac0-e56e-4463-8eee-201f99a2d48c
https://lesson.academy-content.myschool.edu.ru/lesson/a24f4ac0-e56e-4463-8eee-201f99a2d48c
https://lib.myschool.edu.ru/content/3102

5 | Konebanusa u éonnnt 24

Mexanuyeckue u 9 https://lib.myschool.edu.ru/content/4203
3JIEKTPOMArHUTHBIE
KoJieOaHus
Mexanunyeckue u 5 https://lib.myschool.edu.ru/content/14707
3JIEKTPOMArHUTHbHIE
BOJIHBI
OnTHka 10 https://lib.myschool.edu.ru/content/439
OcHoebl cneyuanvHoll 4
6 | meopuu
OMHOCIMUmMEeIbHOCIU
OcHoBsl CTO 4 https://lib.myschool.edu.ru/content/5203
7 | Keanmosasn ¢hpusuxa 15
DI1eMEeHThI KBAaHTOBOI 6 https://lib.myschool.edu.ru/content/5204
OIITHKH
Ctpoenue aToma 4 https://lib.myschool.edu.ru/content/3206
ATOMHOE S71pO 5 https://lib.myschool.edu.ru/content/5141
3 dnemenmul acmponomuu 7
u acmpogu3uxu
DeMeHTHI acTPOPUZUKH 7 https://lib.myschool.edu.ru/content/4232
Pe3epe epemenu 3
[ToBTOpEeHMe 2
HToroBast KOHTpOJIBHAS 1 https://lib.myschool.edu.ru/content/15649
pabota
Hmozo 68
Onucanue MaTepuaibHO-TEXHUYECKOT0, Y4eOHO-MeTOAUYeCKOr0 1 HH(POPMALIMOHHOT0
o0ecneueHusi 00pa3oBaTEJLHOIO MpoLecca
YMK «@u3uxa»

o ®usuka. 10 knacce. (6a3zoBbiif ypoBens). Msxkumes ['.41., bByxosues b.b., Corckuit H.H. (mozg
pen. [Tapdpentreoii H.A.)

e ®uspuka. 10 knace. DnexkrponHoe npuiokenue (DVD) k yueOHuky Msxkwumesa ..,
byxognesa b.b., Corckoro H.H. (nmox pexn. [lapdentseBoit H.A.)

o Gusuka. 11 kmacce. (6a3oBsbiif ypoBens). Msxkumies ['.41., Byxosues b.b., Yapyrun B.M.(mox
pen. [lapdentreBoit H.A.)

o ®msuka. 11 kiacc. Onekrponnoe npuinoxkenne (DVD) k yueOnnky Msikumesa I.51.,
byxoBuesa b.b., Yapyruna B.M. (nox pex. [lapdentrenoit H.A.)

o Hugposas nadboparopus «duznka»

DJIEKTPOHHBIE 00pa30BaTebHbIC PECYypPChl

CchbuikH Ha MCETOANYCCKUC MATCPUAJIbI U BUPTYaJIbHBIC na60paT0pHHe pa6OTBI

http://school-collection.edu.ru (Equnas xosiekims iudpoBeIXx 00pa3oBaTeIbHBIX PECYPCOB)
http://fiz.1september.ru/ (OnexTponHas Bepcus razerbl «Du3nka)

http://archive.1september.ru/fiz/ (Tazeta “1 centssOps’”: wmarepuansl 1o  ¢usuke. [logbopka
nyOJIMKaLui 1Mo MpenoaBaHuio (U3UKU B IIKOJIE)

http://www.physbook.ru/ (3nekTpoHHbIi y4eOHHUK 110 (HUUKE)

http://www.physics.ru/ (OtkpbiTas ¢pusnka. OU3HKOH)

http://www.fizika.ru/index.htm (Caiit ®usuka.py)

http://physics.nad.ru/ (du3uka B aHUMAIIHSIX )



https://lib.myschool.edu.ru/content/4203
https://lib.myschool.edu.ru/content/14707
https://lib.myschool.edu.ru/content/439
https://lib.myschool.edu.ru/content/5203
https://lib.myschool.edu.ru/content/5204
https://lib.myschool.edu.ru/content/3206
https://lib.myschool.edu.ru/content/5141
https://lib.myschool.edu.ru/content/4232
https://lib.myschool.edu.ru/content/15649
http://www.google.com/url?q=http%3A%2F%2Fschool-collection.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNHk3JUVA2ejSAOqqYv6yS-XgFQVag
http://www.google.com/url?q=http%3A%2F%2Ffiz.1september.ru%2F&sa=D&sntz=1&usg=AFQjCNFAp9-EcxUqhiVivIP9Eezfoxk6Ww
http://www.google.com/url?q=http%3A%2F%2Farchive.1september.ru%2Ffiz%2F&sa=D&sntz=1&usg=AFQjCNEIw1ZLi8p3ZmIM6McKDe8krzxZRA
http://www.google.com/url?q=http%3A%2F%2Fwww.physbook.ru%2F&sa=D&sntz=1&usg=AFQjCNHZb8aYIUJCOUrGSMngd-6GwSSqdQ
http://www.google.com/url?q=http%3A%2F%2Fwww.physics.ru%2F&sa=D&sntz=1&usg=AFQjCNFLafoMvmR94HkUETsgXNknaU36BQ
http://www.google.com/url?q=http%3A%2F%2Fwww.fizika.ru%2Findex.htm&sa=D&sntz=1&usg=AFQjCNG89kCKv6w_K58OZEQkg7C2ni6e5w
http://www.google.com/url?q=http%3A%2F%2Fphysics.nad.ru%2F&sa=D&sntz=1&usg=AFQjCNFA2oGpc65U8iQlwg_3cB8-nhPcpA

http://www.uroki.net (Bce st yuauress)

http://www.ucheba.com (O6pa3oBatenbHbiii moptai «Y UEBAY)

http://www.fipi.ru (Cepsep undopmannonnoit mogaep:xkku EI'D, THA)
http://phdep.ifmo.ru/labor/common/ (Buptyanbheie nadboparopHbie pabotel o gusuke ais 10 u 11
KJIaCCOB)

http://class-fizika.narod.ru/ (Knaccuas dusuka)

MynbsTHMeEaNa pecypebl

DJIEKTPOHHBIE YPOKU W TeCThl: [[Br>keHue W B3aumojeicTBue Tel. J[BuxeHnue u cuisl. - 3A0
“IIpocBemenne — MEJIMA”

DneKTpOHHBIC YPOKH U TecThl: PaboTa. MomtHocTs. DHeprus. ['paButamus. - 3A0 [Ipocsenienue
DNEeKTPOHHBIE YPOKU U TeCTbl: MoneKyisipHasl CTpyKTypa Marepuu. BuyTpennsis sueprus. - 3A0
“IIpocBemenue — MEJINMA”

DNEeKTPOHHBIE YPOKHU U TECThI: DiieKTpuueckue nois. Marautasie nosst. - 3A0 “IIpocBemienne —
MEJINA”

DNEeKTPOHHBIE YPOKH U TECThI: DieKTpuueckuil Tok. [lomyueHue u mepenaya 3J1€KTPOIHEPrUU. -
3A0 “Ilpoceemienne — MEJIMA”

OnekTpoHHble Ypoku M TecThl: CBeT. Ontuueckue siBneHus. Konebanus u BoiHbL - 3A0
“IIpocBemenue — MEJIMA”

DNEKTPOHHBIC YPOKU U TECTHI: 3eMJISl 1 €€ MECTO BO BeereHHON. DIeMeHThl aTOMHON (DU3HKH. -
3A0 “IIpoceemienne — MEJIMA”

®dusuka. JnekTpuuecTBo. BupryanbHas gadoparopus.

®uzuka. BonHoBas ontuka. KOMIIEKT KOMIOBIOTEPHBIX MOJEIEH.



http://www.google.com/url?q=http%3A%2F%2Fwww.uroki.net%2F&sa=D&sntz=1&usg=AFQjCNF92-cHAGSXNxjQ7G6gxLJ812c96g
http://www.google.com/url?q=http%3A%2F%2Fwww.ucheba.com%2F&sa=D&sntz=1&usg=AFQjCNF3YDP_z5GTHAhrpWyb5sNjUWpMig
http://www.fipi.ru/
http://www.google.com/url?q=http%3A%2F%2Fphdep.ifmo.ru%2Flabor%2Fcommon%2F&sa=D&sntz=1&usg=AFQjCNEhk6Lcc40IO1OXH0p6jqs8r0Q07g
http://www.google.com/url?q=http%3A%2F%2Fclass-fizika.narod.ru%2F&sa=D&sntz=1&usg=AFQjCNGSsvte83c9QMQ_zDW5t6zfsEFeRA

