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Ilnanupyembie pe3yabTaThl 0CBOCHHS Y4eOHOI0 MpeAMeTa
JINYHOCTHBIMM pe3yJibTaTaMM O0Oy4YeHUs (PU3HKE B CPEIHEN LIKOJE SIBISIOTCA:

— YMEHUE yIPaBIATh CBOEH MO3HABATEILHOMN AESATEIbHOCTHIO;

— IOTOBHOCTB M CITOCOOHOCTH K 06pa30BaHI/IIO, B TOM 4YHUCIJIC CaMOO6p330BaHI/IIO, Ha MPOTsKCHHUU BCcel ZKHN3HH, CO3HATCIBHOC

OTHOIIIEHUE K HETIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCTICITHON MPO(PECCHOHATEHON M OOIIECTBEHHOM NESITEIEHOCTH;

— YMEHHE COTPYAHUYATH CO B3POCIBbIM, CBEPCTHUKAMM, TE€TbMU MJIAJIIETO BO3PACTa B 00pa30BaTENbHON, yUeOHO-

HCCHGHOB&TGHBCKOﬁ, HpOGKTHOﬁ " IPpYIuXx BUAaAX JCATCIIbHOCTH,

— c(pOpMHUPOBAHHOCTH MUPOBO33PEHMS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH; OCO3HAHUE
3HaYUMOCTHU HayKH, BIAJCHUS JOCTOBEPHON MH(POPMAILIUEH O IEPEIOBBIX JOCTUKEHUSIX U OTKPBITUSIX MUPOBOI U

OTE€YCCTBECHHOM HayKH,; 3aUHTCPCCOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpOﬁCTBe Mupa u O6H.I€CTB&; TOTOBHOCTBb K HAYy4YHO-

TEXHUYECKOMY TBOPUYECTBY;

— YyBCTBO TOPAOCTH 32 POCCUICKYIO (PU3NYECKYIO HAYKY, T'YMaHU3M;
— MOJIOKUTEIIHOE OTHOLIEHUE K TPYAY, UEIEYCTPEMIEHHOCTD;

— JKOJIOTHYECKas KyJIbTypa, OepekHOE OTHOIIIEHHE K POJTHOM 3eMiie, TPUPOAHBIM OorarcTBaMm Poccun u Mupa, moHUMaHHe

OTBETCTBEHHOCTH 32 COCTOSIHUE MTPUPOJHBIX PECYPCOB M pa3yMHOE IPUPOAOIIOIb30BaHHUE.

MeTanpeaMeTHbIMH Pe3yJbTaTaMU OCBOCHUS BBIITYCKHUKAMH CPETHEHN IIKOJIBI MPOTPaMMBbl TI0 (PU3UKE SIBISIOTCS:

1) ocBOEHUE PEryISATUBHBIX YHUBEPCAIBHBIX YUeOHBIX 1€HCTBUI:



— CaMOCTOSITEIBHO ONPEACIATH 1IeJIU, CTABUTh U (HOPMYIHPOBATh COOCTBEHHBIE 33/1a4U B 00Pa30BaTEIbHON JEATEILHOCTH U

JKN3HCHHBIX CUTYyalluAX;

— OLOCHHMBATL PCCYPChI, B TOM YUCJIC BPEMA U APYTIHC HEMATCPHAJIBHBIC PECYPCHI, H€O6XOI[I/IMBIC JJIA JOCTUXKCHUA

ITIOCTaBJICHHOW paHEe LIEIIH;
— COIIOCTABJISATh UMEIOIINECS BO3MOKHOCTH U HEOOXOIUMBIE JJIs1 JOCTHIKEHHUS LIEJIA PECYPCHI;

— OIIPCACIIATh HCCKOJIBKO HYTef/'I JOCTHIKCHMU IIOCTaBJICHHOM Ocam,

— 3a/1aBaTh MapaMEeTPhl U KPUTEPHUH, [0 KOTOPHIM MOKHO OMPEAEIUTD, YTO LIEJIb TOCTUTHYTA;
— COIOCTABJIATh NOJIYYEHHBINA PE3YNIBTAT JEATEIBHOCTH C MIOCTABIECHHOM 3apaHee LeNblo;

— OCO3HAaBaTh IOCICACTBUA JOCTHXKCHUA MMOCTaBJICHHOMN Oeian ACATCIIbHOCTU, COOCTBEHHOM JKU3HH U JKU3HHU OKPYKaromux

JIIOICH;

2) 0CBOEHHME NTO3HABATEIbHBIX YHUBEPCAIBHBIX YUEOHBIX ACHCTBUI:

— KPUTUYECKHU OIICHUBATh U MHTEPIIPETUPOBATH MHPOPMAIIUIO C PA3HBIX TO3UITUH;
— pacro3HaBaTh U (PUKCUPOBATH TPOTUBOPEUHS B MH(POPMAIIMOHHBIX HCTOYHUKAX;

— HCIIOJIB30BAaTh PA3JIMYHBIC MOJACIbHO-CXCMATUYCCKHUE CPEACTBA OJIA IPCACTABJICHNA BLIABJICHHLBIX B HH(l)OpMaI_II/IOHHBIX

HWCTOYHUKAX NPOTUBOPEUYUN;



— OCYIIECTBIISITh pa3BEPHYTHIN MHGOPMAIIMOHHBIN TTOWCK M CTABUTh HA €T0 OCHOBE HOBBIC (YUeOHBIC U TTO3HABATEIILHEIC)

3a7a4K;

— HMCKAaTh U HaXOUTh OO0OIIEHHBIE CIOCOOBI PEIICHUS 3a/1a4;

— IIPUBOIUTH KPUTHYCCKUC API'YMCHTLI, KaK B OTHOIICHUHU COOCTBEHHOT'O CYXXACHUA, TAK U B OTHOILICHUU I[CﬁCTBI’Iﬁ )41

CYKIEHHU APYroro 4eJIOBEKa;

— AHAJIN3UPOBATb U Hp606paBOBBIBaTB HpO6JICMHO-HpOTI/IBOpe‘-II/IBBIe CUTyalli1; BBIXOJUTH 3da paMKH y‘l€6HOFO npcamMeTa u

OCYUIECTBJIATH LEJICHANPABICHHBINA TOUCK BO3MOXHOCTH IIMPOKOTO MEPEHOCA CPEJICTB U CIIOCOOOB IEHCTBUS;

— BBICTpanBaTb MHANBUAYAJIbHYIO O6pa30BaT€JIBHYIO TPACKTOPHUIO, YUIUTBIBAA OIPaHUYCHUA CO CTOPOHBI APYI'UX YH4aCTHUKOB

U PECYPCHBIE OTPaHUYEHUS;

— 3aHMMAaTh pa3HbIE O3UIMHU B TO3HABATEILHON AESITENbHOCTU (OBITh YUEHUKOM M YUUTENEM; (POPMYIUPOBATH
00pa30BaTebHBIN 3apOC U BBINOJIHATH KOHCYJIbTaTUBHBIE (DYHKIIMK CAMOCTOSITENIbHO; CTAaBUTh MTPOOJIeMy U paboTaTh HAJl €€

PCHICHUCM, VIIPABJIATH COBMECTHOM IT03HABATEIILHOMN ACATCIIBHOCTBIO U HOI[LII/IHHTI)CSI);

3) ocBOeHNE KOMMYHHKATHBHBIX YHUBEPCATBHBIX YU€OHBIX JIEHCTBUIA:

— OCYIICCTBJIATH ACJIIOBYIO KOMMYHHKAIHIO KaK CO CBEPCTHHUKAMHU, TaK U CO B3POCJILIMH (KaK BHYTpH O6p330BaTCHBHOfI

OpraHu3allid, TaK U 3a € MpeeaaMu);

— MPU OCYIIECTBIECHUHU IPYNIIOBOM pabOTHI OBITH KAK PYKOBOJUTENEM, TaK U YJICHOM MPOEKTHON KOMaHbl B PA3HBIX POJISIX

(reHepatopoM uaeH, KpUTUKOM, UCIIOJTHUTENEM, IPE3CHTYIOMINM U T. 11.);



— pa3BEPHYTO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM a/ICKBAaTHBIX (YCTHBIX U MHUCHhbMEHHBIX )

SA3BIKOBBIX CPEJICTB;
— pacrno3HaBaTh U MPeIOTBpaLIaTh KOH(PIUKTHI 10 UX aKTUBHOU (a3bl;
— COIJIaCOBBIBATh MO3UIIMH YIEHOB KOMaH/Ibl B Ipoliecce paboThl HaJ OOIIMM IPOAYKTOM / pEIICHUEM;

— IPCACTABIIATH HY6J'II/I‘-IHO PC3YJIbTAThI HHI[HBHI[YEUIBHOIZ )51 prnHOBOﬁ ACATCIIBHOCTH, KaK IICPCO 3HaKOMOﬁ, TaK " IICPCH

HE3HAKOMOU ayJUTOPHUEH;

— HOI[6I/IpaTI> HapTHépOB JJI1 I[GJ]OBOﬁ KOMMYHHUKaAIIUHU, UCXOI U3 COO6pa)KCHHﬁ PE3YJILTATUBHOCTH BSaHMO,I[eﬁCTBHH, a HC

JINYHBIX CUMIIATUH;
— BOCIIPUHUMATh KPUTHUUECKHE 3aMeUYaHus KaK pecypc COOCTBEHHOT'O pa3BUTHSI;

— TOYHO U €MKO (POPMYIMPOBATh KaK KPUTHUECKHUE, TAK U OJIOOpUTETbHBIE 3aMeYaHus B aJpec IPYruX JII0JIel B paMKax

JIeTIOBOM M 00pa30BaTeIbHON KOMMYHHKAIIMU, U30€erasi Ipu TOM JINYHOCTHBIX OILIEHOYHBIX CY>KJECHUH.
IIpeaMeTHbIe pe3yabTaThl 00yueHUs PU3MKE B CpelHEN IIKOJIE Ha 0A30BOM YPOBHE SIBIISIOTCS:

c(hOpMHUPOBAHHOCTH MPEJICTABICHUN O 3aKOHOMEPHOU CBSI3M M MO3HABATEILHOCTH SIBIICHUM MPUPOIbI, 00 OO BEKTUBHOCTH
HAy4HOTO 3HAHUS, O POJIU U MecTe (PM3UKU B COBPEMEHHOW HAYYHOUW KapTHHE MHPA; MOHUMaHWE POJu GU3UKU B (DOPMUPOBAHUH

Kpyro3opa 1 (yHKIIMOHAIbHOW IPaMOTHOCTH YEJIOBEKA JUIsl pELICHUs MPAKTUYECKHUX 3a]1ay;



BJIaACHUEC OCHOBOIIOJararomuMumn CI)I/ISI/I‘IGCKI/IMI/I IMMOHATHAMHU, 3AKOHOMCPHOCTAMHU, 3aKOHAMHU U TCOPUAMU, YBCPCHHOC

M0JIb30BaHNE (PU3NUYECKON TEPMUHOIOTHEN U CHMBOJIMKOM;

— c(OpMHUPOBAHHOCTH MPECTABICHUN 0 (PU3NUECKON CYIIHOCTH SBICHUN TPUPOABI (MEXaHUYECKUX, TETUIOBBIX,
AIIEKTPOMATHUTHBIX U KBAaHTOBBIX ), BUIaX MaTEPHH (BEIIECTBO U T0JIC), IBIXKCHHUH KaK CIIOCO0e CyIeCTBOBAaHUS MaTEPHH;
OCBOCHHME OCHOBHBIX MJIEH MEXAHUKH, aTOMHO-MOJIEKYJIIPHOI'O YUYEHUSI O CTPOSHUM BEILIECTBA, JIEMEHTOB 3JIEKTPOAUHAMUKYU U

KBaHTOBOM (1)I/I3I/IKI/I, OBJIaACHHUC MMOHSITUHHBIM armaparomM 1 CUMBOJIMYCCKHUM A3bIKOM (I)I/I?)I/IKI/I,

— BJIaJICHHE OCHOBHBIMHU METOJAMH Hay4YHOT'O TIO3HAHUS, UCIIOJIb3YEMbIMU B (hH3HKeE: HAOIIOEHUE, OMCAHNUE, U3MEPEHHE,
AKCIIEPUMEHT; BJIaJIECHUE YMEHUSIMU 00pabaThIBATh pPE3yIbTaThl U3MEPEHHM, 0OHAPYKUBATh 3aBUCUMOCTb MEXAY (PU3UUECKUMU

BCIIMYMHAMU, OOBSACHATH IMOJIYUCHHBIC PC3YJIbTAThI U JACJIATh BBEIBObI,

— BJIaJICHUE YMEHUSMU BBIJBUTaTh THIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIOJIATAIOIINX (PU3HUECKUX 3aKOHOMEPHOCTEHN U
3aKOHOB, MPOBEPSTH UX IKCIIEPUMEHTAILHBIMU CPEACTBAMHU, (POPMYIIUPYS LEIb UCCIEIOBAHNS; BIaJeHUE YMEHUSIMH ONTUCHIBATh
1 OOBACHSITH CAMOCTOSITEIBHO MPOBEAEHHBIE SKCIIEPUMEHTHI, AHAIU3UPOBATH PE3YIbTAThI MOJTYYEHHON U3 IKCIIEPUMEHTOB

uH(dOpMaIUH, ONIPECINISITh IOCTOBEPHOCTD MOJYYEHHOTO Pe3ysIbTaTa;

— YMEHHUE peniaTh NpocThie (PU3NYECKUE 3a/1aUu;

— c(hOpMHUPOBAHHOCTh YMEHUS TPUMEHSITh MOJIyYEHHbIE 3HAaHUH 151 OOBSICHEHUS YCIOBUM MPOTEKaHUS (PU3UUYECKUX SIBJICHUM B

npupoze u JJJIA npuHaTHUA NPpaKTUYECKUX PELIEHUN B IOBCEAHEBHOM KU3HU;



— MOHUMaHue (PU3NIECKUX OCHOB U MPUHITUIIOB JEHCTBUS (pabOThI) MAIIMH U MEXaHU3MOB, CPEJICTB MEPEIBUKEHUS U CBSI3H,
OBITOBBIX MMPUOOPOB, TPOMBIIUICHHBIX TEXHOJIOTHUECKUX MPOIIECCOB, BIMSIHUS UX Ha OKPYXKAIOIUIYIO CPEAY; OCO3HAHUE

BO3MOJKHBIX ITPHUYUH TCXHOT'CHHBIX U 3KOJIOTHYCCKUX KaTaCTpoq);

— c(hopMHupOBaHHOCTH COOCTBEHHOM MO3UIIUHU MO OTHOIICHUIO K (pu3nveckor nHGOpMaIuH, TOTYy4YaeMOU U3 pa3HbIX

HNCTOYHHNKOB.

MexaHuueckue siBJeHHUs

BbInyCKHUK HAYYHMTCS:

® paclio3HaBaTh MEXAHUYECKUE SBJICHUS U OOBSICHATH HA OCHOBE MMEIOLIUXCSl 3HAHUW OCHOBHBIE CBOMCTBA WJIU YCJIOBUS
MPOTEKAHUS ATHUX SIBJICHUW: PAaBHOMEPHOE W HEPABHOMEPHOE NBMKECHHE, PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJMHENHOE
JBIJKEHUE, OTHOCUTEILHOCTh MEXaHUUECKOTO JABMKECHUS, CBOOOHOE MajJeHUE Tej, PABHOMEPHOE JBIKEHHE MO OKPY>KHOCTH,
VHEPLMS, B3aUMOJCHUCTBUE TEJ, PEAKTHUBHOE [BWKCHHE, NEpelada JaBJICHUsS TBEPIABIMU TEIAMH, JKUAKOCTSIMU WU Ta3aMH,
aTMoc(epHOe JaBjeHUE, MIaBaHUE TEJ, PABHOBECHE TBEPJIbIX TEJ, UMEIOIIMX 3aKPETUICHHYIO OCh BpPAICHHs, KOJieOaTeIbHOE
JIBMKEHUE, PE30HAHC, BOJTHOBOE JBUKEHUE (3BYK);

® ONHUCHIBATh HW3YYCHHBIE CBOWCTBA TEJ U MEXAHUYECKHE SIBIICHUS, WCIONB3YsS (PU3NUECKHE BEIUYHHBL TYTh,
nepeMenieHne, CKOpPOCTh, YCKOpPEHHUE, MEpPHoJi OOpallleHus, Macca Teja, IUIOTHOCTh BEIIECTBA, cuja (Cuia TSHKECTH, CHIIa
YOPYrocTH, CUJIa TPEHHUs), AaBJICHUE, UMIYJIbC Tejla, KWHETHYECKasl SHEPIUs, MOTEHIIUAJIbHAS SHEPIusi, MeXaHuueckas pabora,
Mexannueckas MouHocTh, KIIJ[ nmpu coBepiiieHnu paboThl ¢ UCMOIB30BAaHUEM MPOCTOTO MEXaHW3Ma, CUJia TPEHUsI, aMIUIUTY /1A,
MepuojJ, M 4YacToTra KojeOaHWM, JJIMHA BOJHBI U CKOPOCTh €€ PACHPOCTPAHEHHS; MPU OMUCAHUM TMPABUILHO TPAKTOBATH
(bU3NYECKUl CMBICT HCIOJB3YEeMbIX BEIUYMH, UX O00O03HAYEHHUS M €IUHUIIBI U3MEPEHUs, HAXOAUTh (HOPMYIJIbI, CBS3BIBAIOIIUE
JTAHHYIO0 (PU3HYECKYIO BEJIMYUHY C IPYTUMHU BEJIMUYNHAMHU, BEIUUCIISITH 3HaUCHUE (PU3UIECKON BEJIMUUHBIL;

® AHAJIM3WPOBATH CBOMCTBA TEJI, MEXaHUUECKHUE SABJICHUS U MPOIECCHI, UCTIONB3Ys (PU3MUECKHE 3aKOHBI: 3aKOH COXPaHEHUs
SHEPIruM, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHUMUII CYNEPHO3ULIMM CUJl (HaXOoxAeHue paBHoxaeicTByromei cumbl), [, IT u III
3aKOHbl HbBIOTOHA, 3aKOH COXpaHEHHs UMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMmena; OpH 3TOM pa3iUyvaTh



CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U €T0 MAaTEMaTUYECKOE BhIPAKEHHE,

® pa3IUyaTh OCHOBHBIE NPU3HAKM HM3YUYEHHBIX (DU3MUECKUX MOJEJEH: MaTepuaibHas TOYKA, MHEpLUaJIbHas CUCTEMA
OTCUETa;

® pelIaTh 3aJ1a4M, UCMONb3Ysl (PU3HUECKHE 3aKOHBI (3aKOH COXPAaHEHUsS SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIINII
cynepniozuunu cui, I, I1 u 111 3akonsl HeroTOHA, 3aK0H coXpaHeHUsl UMITyJibca, 3aK0oH ['yka, 3akoH [lackans, 3akoH Apxumena) u
dbopMyIbl, CBA3BIBAIONIME (U3NYECKUE BEIUYHMHBI (ITyTh, CKOPOCTh, YCKOpPEHHE, Macca Teda, IUIOTHOCTh BEIECTBa, CHJIA,
JaBJICHHUE, UMITYJIbC Tella, KWHETUYEeCKasi YHeprusl, MOTEHIMAIbHAS SHEPTUs, MEXaHW4YecKasi paboTa, MEXaHUYECKask MOIIHOCTbD,
KII/] mpocToro Mmexanusma, Ciiia TPEHHs CKOJbXKEeHHsI, KO3 (PUIIMEHT TpeHus, aMIUIUTYy1a, IEPUO M YacToTa KojeOaHuH, AmuHa
BOJHBI M CKOPOCTb €€ PAaclpOCTPAHEHHs): HAa OCHOBE aHAlIM3a YCJIOBHS 3a/layd 3alKChiBaTh KPAaTKOE YCJIOBHE, BBIIEIATH
¢buznueckrue BEJIUYUHBI, 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE JJIl €€ PEIEHUs, MPOBOJUTh PacueThl U OLEHUBATh PEAIIbHOCTD
MOJIyYEHHOT'0 3HAa4Y€HUs (PU3NUECKON BEITUYUHBI.

BbINyCKHMK IOJIy4YUT BO3MOKHOCTh HAYYUThCSH:

® JCIOJb30BaTh 3HAHMS O MEXAHWYECKUX SBJICHHUSIX B IMOBCEJIHEBHOM JXU3HU IJs oOecriedyeHusi 0e30IacHOCTH IpH
oOpamieHn ¢ NpudopaMu U TEXHUYECKUMH YCTPONCTBAMH, NIl COXPAHEHMS 310POBbSl M COOJIOJIEHHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUSI B OKpPYXAIOLIEH Cpelie; MPUBOAUTH MIPUMEPBI TPAKTUUECKOTO MCIOJIb30BAHUS (PU3MUECKUX 3HAHUM O MEXaHUYECKHX
ABICHUSX W (PU3MYECKUX 3aKOHAaX; MPUMEPbl HMCIHOJIb30BaHUS BO300OHOBIIIEMBIX HCTOYHHKOB DJHEPrUU; 3KOJIOTMYECKUX
ITOCJIEACTBAN UCCIIETOBAHUS KOCMUYECKOTO MPOCTPAHCTB;

® pa3nuyYaTh I'PaHULIBI IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB, IOHMMAaTh BCEOOIIM XapakTep PyHIaMEHTAIbHbBIX 3aKOHOB
(3aKOH COXpAaHEHHUs MEXaHUYECKOW SHEPruu, 3aKOH COXPAHEHUs HMITYJIbCA, 3aKOH BCEMUPHOTO TATOTEHHS) U OrPaHUYEHHOCTh
HCTOJIb30BaHHUs YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u aip.);

® HAXOAWThH aJIEKBAaTHYIO NMPEIJIOKEHHOH 3a7jaue PU3NUYECKYI0 MOJIENb, pa3peliarh NpodaemMy Kak Ha OCHOBE UMEIOLINXCS
3HAHUU [0 MEXAHUKE C UCITOJIb30BAHUEM MATEMATUYECKOTO anmapara, Tak U Py MOMOIIY METOJOB OLIEHKH.

TemnoBble ABJICHUS

BbInyCKHMK HAY4YHUTCH:

® pacro3HaBaTh TEIUIOBbIE SBJICHUS M OOBICHATH HAa 0a3e MMEIOLIMXCS 3HAHUM OCHOBHBIE CBOWMCTBA WJIM YCJIOBUS
NPOTEKaHUs 3TUX ABIEHUN: nudPy3us, n3MeHeHue oobeMa Tell PU HarpeBaHUU (OXJIAXACHUHN ), OOJIbIIast CKUMAEMOCTh Ia3oB,
Majlasg CKMMAaeMOCTh JKMAKOCTEHW M TBEPABIX TEJ; TEIUIOBOE pPABHOBECUE, MCIIAPEHHUE, KOHICHCALMs, IUIaBJIECHUE,
KpUCTAJIN3alUs, KUIEHUE, BIAXHOCTh BO3/yXa, pa3IU4Hble CIOCOOBbI Terionepenayn (TerIonpOBOAHOCTh, KOHBEKIUS,
U3JIyYECHHE), arperaTtHble COCTOSHHUS BEIIECTBA, MOIJIOIIEHUE HSHEPIUH IPU HCIAPEHUM KUAKOCTH M BBIICIICHHE €€ IpH



KOHJICHCAllUU Napa, 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHUS;

® ONUCHIBATh U3YYCHHbIE CBOMCTBA TEJ U TEIIOBBIC SIBICHMS, UCTONIB3Ysl (PU3NYECKUE BEIMUMHBI: KOJIUYECTBO TEIIOTHI,
BHYTPEHHSISI DHEPrusi, TeMIeparypa, yJeibHash TEIUIOEMKOCTh BEIIECTBa, YEJIbHas TEIUIOTa IJIABJIEHUS, yJelbHas TeIioTa
napooOpa3oBaHusi, yjAelibHas TEIUIOTa CTOpaHUsl TOIUIMBA, KOA(MOUIMEHT TMOJE3HOro ACHCTBUS TEIUIOBOTO JIBUTATENs; IMPHU
ONMHCAHUM MPABWIBHO TPAKTOBATh (PU3MYECKUN CMBICH HMCIOJIB3YEMbIX BEIMYMH, WX OOO3HAYEHUS U EIUHUIIBI U3MEpEHUs,
HAaXOAUTh (HOPMYIbBI, CBS3BIBAIOLINE JaHHYIO (U3MUECKYI0 BEJIMYMHY C JAPYTUMHU BEIWYMHAMH, BBIUHCIATH 3HAUYCHUE
(M3UYECKON BETHMYNHEI;

® AHAJIM3UPOBATh CBOWCTBA TEJ, TEIJIOBBIE SBJIEHUS W MPOLECCHI, HCIOIb3YS OCHOBHBIE IIOJIOXKEHUS AaTOMHO-
MOJIEKYJIIPHOTO YYEHHUS O CTPOEHUU BELIECTBA U 3aKOH COXPAaHEHHUS SHEPTUH;

® pPa3IUyaTh OCHOBHBIC MPU3HAKU U3yUYEHHBIX (GU3NUYECKUX MOJEIIEH CTPOSHUSI ra30B, )KUJKOCTEH U TBEPJIbIX TEII;

® IIPUBOJUTH MPUMEPHI MPAKTUYECKOTO MCTIOIB30BAHMS (PU3NUECKUX 3HAHUM O TEIUIOBBIX SBJICHUSIX;

e pemarh 3aJayM, HCHOJb3ysS 3aKOH COXPAaHEHHS DSHEPruu B TEIUIOBBIX Mpoueccax U (HOpMyJibl, CBS3bIBAIOIIUE
(u3nUecKue BeTMYUHBI (KOJUYECTBO TEIIOTHI, TEMIIEPATYPa, YAENbHAS TEIIOEMKOCTh BEILIECTBA, YAEIbHAS TEIUIOTA IIJIaBJICHUS,
yJelibHAsl TEIUIOoTa MapooO0pa3oBaHUs, yAENbHAs TEIUIOTa CrOpaHus TOIUIMBA, KOA((UIMEHT MOJIE3HOrO NEWCTBHS TEMIOBOIO
JBUTATENs): HA OCHOBE aHAJM3a YCJIOBMS 3aJaud 3alUChIBaTh KPaTKOE YCJIOBHE, BBIACNIATH (PU3NYECKUE BEITUYMHBI, 3aKOHBI U
(bopMyIibl, HEOOXOIUMBIE ISl €€ PEelICHHUs, IPOBOJNUTH PACUEThl U OIICHUBATh PEAIbHOCTH MOJIyUEHHOTO 3HauU€HUsl (PU3NYECKOM
BEJINYUHBI.

BbInyCKHMK IOJYYUT BO3MOKHOCTh HAYYHUThCS:

® JCIOJb30BaTh 3HAHUA O TEIUIOBBIX SIBJICHUSX B TIOBCETHEBHOM JKU3HM JIsl 0OecreyeHus: O6e30MacHOCTH MpU 0OpaIieHuu
¢ nmpubopamMu U TEXHUYECKUMH YCTPOMCTBAMU, ISl COXPAHEHUS 3J0POBbS U COOMIOEHUSI HOPM 3KOJIOTMYECKOIrO MOBE/ICHUS B
OKpYXaloIlel cpesie; MPUBOJIUTH MPUMEPHI 3KOJIOTHYECKUX MOCIEACTBUI padOThl JBUTATENEe BHYTPEHHETO CTOPAHMUSI, TETLIOBBIX
Y TUAPOIIIEKTPOCTAHIINM;

® pa3nuyaTh TPaHULBl NPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, IMOHMMATh BCEOOIIMU XapakTep (yHIaMEHTaJIbHBIX
(bu3NUECKUX 3aKOHOB (3aKOH COXpPAaHEHHUS SHEPTUU B TEIUIOBBIX MpOIEccax) M OrPaHUYEHHOCTh HCIOJB30BAaHUS YACTHBIX
3aKOHOB;

® HAXOAWThH aJIEKBATHYIO MPEIJIOKEHHOM 3a7jaue PU3NUYECKYI0 MOJIeNb, pa3pemiarh npoodaemMy Kak Ha OCHOBE UMEIOLINXCS
3HAHUI O TEIJIOBBIX SIBJICHUSAX C UCTOJIb30BAHUEM MATEMAaTHUECKOTO anmnapara, Tak ¥ Py MOMOIIN METOJIOB OIIEHKHU.



JJleKTpUYecKre U MATHUTHBIE SIBJICHUS

BbINyCKHUK HAYYHUTCSH:

® pacro3HaBaTh JJIEKTPOMATHUTHBIC SIBJIICHUS U OOBICHATH HAa OCHOBE MMEIOIIMXCS 3HAHWW OCHOBHBIE CBOMCTBA WIU
YCJIOBUSl NPOTEKAHMSI 3THX SIBICHUM: JJIEKTPU3ALMSA TEJN, B3aUMOJCUCTBUE 3apANIOB, AIEKTPUUYECKHUN TOK U €ro JEHUCTBUS
(TemioBoe, XMMUYECKOE, MAarHUTHOE), B3aUMOJCHCTBUE MArHUTOB, SJEKTPOMATrHUTHAS MHAYKIIUS, JEHCTBUE MArHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM U Ha JABUXKYIIYIOCS 3apSKEHHYIO YAaCTHUILy, ACHCTBHUE AJIEKTPUUYECKOrO MOJISI HA 3apsSKEHHYIO YaCTHILY,
AJIEKTPOMArHUTHBIE BOJIHBI, IPSIMOJIMHEHHOE PACIIPOCTPAHEHHUE CBETA, OTPAXKEHUE U MIPEJIOMIICHUE CBETA, TUCIIEPCHUSI CBETA.

® COCTAaBJISITH CXEMBI JIEKTPUYECKUX IETEH C MOCIEA0BATEIbHBIM U MapaIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3jinyas
YCJIOBHBIE 0003HAYEHUSI JIIEMEHTOB AJIEKTPUUECKUX 1T (MCTOYHUK TOKa, KJII0Y, PE3UCTOP, PEOCTaT, JIaMIIOUKa, aMIIepMETD,
BOJIETMETD).

® HCIIOJIb30BaTh ONTHYECKUE CXEMBbI JJIS IOCTPOCHUS U300paKEHUH B TUIOCKOM 3€pKajie U COOMpArOIIe JTUH3E.

® ONHUCHIBATh M3YyYEHHBIE CBOWCTBA TEJM U DJICKTPOMArHUTHBIC SIBIICHUS, UCIHOJB3ysd (U3NYECKUE BEITUUYUHBL:
AIEKTPUUECKUN 3apsiji, CUJia TOKA, DJEKTPUUECKOE HAIpPSIKEHUE, BJECKTPUUECKOE COMPOTHUBIICHHUE, YIEIbHOE COMPOTHUBIICHUE
BEIIIECTBA, pabOTa 3JIEKTPUUYECKOTO TOJISI, MOIIHOCTHh TOKa, (DOKYCHOE PACCTOSHHME U OINTHYECKasi Cuja JIMH3bI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YaCTOTAa CBETA; MPU OMUCAHUU BEPHO TPAKTOBATh (PU3UUYECKUM CMBICIT UCIIOIb3YEMbIX
BEJIMUMH, WX OO0O3HAYCHMS U CIUHUIIBI U3MEPEHUS;, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DPU3MUECKYIO BEJIUYHHY C
JIPYTUMHU BEIUYHHAMMU.

® AHAJTU3UPOBATH CBOWMCTBA TEJ, JJICKTPOMATHUTHBIE SIBICHHS U TIPOIECCHI, UCMOJIB3Ys (PU3MUECKHE 3aKOHBI: 3aKOH
COXpPaHEHMSI BJIEKTPUUECKOTO 3apsia, 3akoH Oma nmsa ywacTtka uenu, 3akoH Jxoyns-JIeHna, 3aKOH NPSMOJUHEHHOTO
pactpocTpaHEHUsl CBETA, 3aKOH OTPAKECHHSI CBETA, 3aKOH MPEJIOMJICHUSI CBETA; MPU ATOM Pa3INvaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAXKECHUE.

® [PUBOJIUTH MPUMEPHI MPAKTUUECKOTO UCIOJIb30BaHUS (PU3UYECKUX 3HAHUN O JIIEKTPOMArHUTHBIX SIBJICHUSIX

e pemaTh 3a7adM, HMCHOJIb3ys (u3Mueckue 3akoHbl (3akoH Oma s yuyacTka uenu, 3akoH Jxoynsa-JIeHna, 3akoH
MPSIMOJIMHEMHOTO PaclpOCTPaHEHHUSI CBETA, 3aKOH OTPAKEHUsI CBETA, 3aKOH MPEOMJICHHSI CBeTa) U (HDOPMYJIIbI, CBSI3bIBAIOIINE
(du3MYecKue BETUYHMHBI (CHJIa TOKA, DJCKTPUYECKOE HAMPSHKEHUE, JJICKTPHUECKOE COMPOTUBIICHUE, YIEITBHOE COMPOTHBIICHHUE
BEIIECTBA, paboTa DIEKTPUUYECKOTO TIOJIA, MOIIMHOCTh TOKa, (DOKYCHOE pACCTOSHUE W ONTHYECKasl CUjla JIMH3BI, CKOPOCTh
ANEKTPOMATHUTHBIX BOJIH, JUJIMHA BOJIHBI M 4YacToTa CBeTa, (OPMYJBI pacdeTra dJIEKTPUUECKOTO COMPOTUBICHUS
MPUIIOCIEA0BATEILHOMUIIAPAIIIEIBHOM COECIMHEHUM MPOBOJHUKOB): Ha OCHOBE aHalil3a YCJIOBHUS 3aJlaud 3allUChIBaTh KPaTKOE
YCJIOBHE, BBIJICIATh (PU3MUECKUE BEIMYMUHBI, 3aKOHBI M (hOpMYIbl, HEOOXOAUMBIE ISl €€ PEIIeHHs, MPOBOAWTH PACUEThl U



OIICHUBATh PEATBHOCTH TTOJIYICHHOTO 3HAYCHUS (PU3MUECKON BETNIUHBI.

BbINYCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

® WCIIOJB30BaTh 3HAHUS 00 AJIEKTPOMATHUTHBIX SIBJICHUSAX B TIOBCETHEBHOM JXKU3HM IS oOecreueHus: 0€30MacHOCTH TIpH
oOpaleHuu ¢ MpudOpamMu U TEXHHUYECKUMHU YCTPOWCTBAMHU, JJII COXPAHEHUS 3J0POBhSI U COOIIOECHUS HOPM 3KOJOTHYECKOTO
TIOBEJICHUS B OKPY’KAIOIICH CpeJie; MPUBOIUTH MPUMEPHI BIUSHUS ICKTPOMArHUTHBIX U3TYUCHHUA Ha KUBBIC OPTaHU3MBI;

® pa3nUYaTh TPAHUIIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB, TOHMMATh BCEOOIIHIA XapakTep PyHIaMEHTATBLHBIX 3aKOHOB
(3aKOH COXpaHEHHUsS AICKTPUUECKOTO 3apsiia) U OTPAHMYCHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB (3akoH OMa aJis ydacTka
uenw, 3akoH Jxoyns-Jlenna u ap.);

® HCITOJIH30BaTh IMPHUEMBI MOCTPOCHUS (PU3NUECKHX MOJCIICH, TONCKa W (HOPMYTUPOBKH JOKA3aTEIbCTB BBIIBHHYTHIX
TUIOTE3 U TEOPETUUECKUX BHIBOJIOB HA OCHOBE AMITMPUYECKH YCTAHOBIICHHBIX (DAKTOB;

® HaxOJIUTh aJICKBATHYIO MPEUIOKEHHOM 3a/1aue GU3NIECKYIO0 MOJIENb, pa3peliaTh MpooieMy Kak Ha OCHOBE UMEIOITUXCS
3HAHWH 00 AJIEKTPOMArHUTHBIX SBJICHUSAX C UCTIOJIB30BAHIEM MATEMAaTHYECKOTO anmapara, Tak U MPH TTOMOIIM METOIOB OIICHKH.

KBanToOBBIC AIBJICHUA

BhInyCKHMK HAYYUTCH:

® pacro3HaBaTh KBAHTOBBIE SIBJICHUS U OOBSICHATH Ha OCHOBE MMEIOIIMXCA 3HAHUN OCHOBHBIE CBOMCTBA WM YCJIOBHS
NPOTEKaHUsl 3THUX SIBJICHUN: €CTECTBEHHAs M HWCKYCCTBEHHas paJMOaKTUBHOCTb, O-, - W Y-U3JyuyeHHUs, BO3HUKHOBEHME
JIMHEWYAaTOro CIEKTpa U3JIyYEHHUs aTOMA,

® ONUCHIBATh W3YUYCHHbIC KBAHTOBBIC SIBJICHUS, UCIOJIB3YS (PU3NYECKUE BEITUUYMHBI: MAaCCOBOE YUCIIO, 3apsI0BOE YMCIIO,
MepHoJI MoyTypacnaaa, SHeprust (OTOHOB; MPU OMHCAHUM MPABWIBHO TPAKTOBATh (PU3UUYECKUN CMBICI MCIOJIb3YEMbIX BEJIUYMH,
X O00O3HAYEHUS M EIUHULBI U3MEPEHHs; HaXOAUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO0 BEIMYMHY C JIPYTUMU
BEJIMYMHAMU, BBIUUCIATH 3HAUCHUE (PU3NYECKON BETUUNHBL;

® AHAJU3UPOBATH KBAHTOBBIE SBJICHHUS, UCIOJb3Yys (PU3UUECKUE 3aKOHBI U MOCTYJIATHI: 3aKOH COXPAaHEHUS YHEPIUH, 3aKOH
COXPAaHEHMS JJIEKTPUUYECKOTO 3apsia, 3aKOH COXPAHEHUSA MACCOBOIO YHCJIA, 3aKOHOMEPHOCTH M3JIy4EHMs U IIOIVIOLIECHMS CBETa
aTOMOM, TIPH 3TOM Pa3IN4aTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

® pa3IMyYaTh OCHOBHBIC IIPU3HAKH IUIAHETAPHOU MOJENIA aTOMa, HYKJIOHHOM MOJIEIIM aTOMHOTO S1pa;

® IPUBOJUTH IPUMEPHI MPOSBICHUS B IPUPOAE M MPAKTUYECKOTO HCMOJIb30BAHUS PAJUOAKTUBHOCTH, SIEPHBIX U
TEPMOSIIEPHBIX PEAKLNN, CIIEKTPATIbHOTO aHAJIN3A.



BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYYUThCS:

® UCIOJIb30BaTh IOJIYYCHHbIC 3HAHHMS B TIOBCEJIHEBHOW >KM3HM MpU OOpalieHuH C NpudOpaMu W TEXHUYECKUMU
yCTpONCTBaMHU (CUETUYMK MOHUBUPYIOUIUX YACTHI], JTO3UMETP), ISl COXPAHEHHUS 310POBbsl U COOJIIOJIEHUSI HOPM DKOJIOTMYECKOTO
MOBEACHUS B OKPYXKAIOIEeH Cpejie;

® COOTHOCHUTH PHEPTHUIO CBSI3U aTOMHBIX siJIEp € 1e(HEKTOM MaCChl;

® TPUBOJWTH TPUMEPHI BIUSHUS PAJAUNOAKTHBHBIX H3JIYYCHHH Ha >KMBBIC OPTaHW3MBbI; TTOHMMATh NPHUHIWN JCUCTBUS
J03UMETpa U pa3inyaTh YCIOBUS €ro UCIOIb30BaHNUS,

® [TOHUMATh PKOJOTUYECKHUE MPOOIEMbl, BOSHUKAIOIINE MPU UCTIOIb30BAHUH aTOMHBIX JJIEKTPOCTAHIIUMN, U IyTH PEIICHUS
ATUX MPOOJIEeM, IEPCIIEKTUBBI UCIIOJIb30BaHUS YIIPABIISIEMOTO TEPMOSIIEPHOTO CUHTE3A.

JIeMeHThbI ACTPOHOMUH

BbInyCKHMK HAYYHTCS:

® yKa3bIBaTh Ha3BaHUs MIaHET COJIHEUHOW CHUCTEMBI, pa3inuyaTh OCHOBHBIE MPU3HAKU CYTOYHOTO BpAICHUS 3BE3IHOTO
HeOa, aBwkenus JIynol, CoiHIIa U MJIaHET OTHOCUTEIBHO 3BE3/I;

® ITOHUMATh PA3TUIHS MEKTY TeTUOICHTPUICCKON U TEOIEHTPHUIECKOW CHCTEMaMH MHPA;

BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCS:

® yKa3bIBaTh OOIIME CBOMCTBA M OTIUYHS TUTAHET 3€MHOM TPYIIIBI U TUIAHET-TUTAHTOB; MasbIX Tesl COJIHEYHON CUCTEMBI U
OOJIBIIINX TIJIAHET; MOJIb30BaThCA KApTOU 3B€3JHOTO HeOa MpH HAOIOICHUSIX 3BE3/JHOTO HEOa;

® pa3iIMyaTh OCHOBHBIE XapaKTEPUCTHUKH 3Be3d (pa3Mep, IIBET, TeMmIlepaTypa) COOTHOCUTH IIBET 3BE3bl C €€
TEMIIEPATYPOH;

® pa3IMyaTh TUMOTE3bI O MPOUCXOXKICHUN COTHEYHON CUCTEMBI.

B pesynbTaTe y BRITYCKHUKOB OyAyT C(hOPMUPOBAHBI JIMYHOCTHBIE, PEryJsITUBHbIE, I03HABATEIbHbIE H KOMMYHUKATHBHbIE
YHHUBepcaJbHbIE y4eOHbIe 1eiCTBHUS.



Conep:xkanue y4e0HOro npeamera
10 kiaace:

Beenenue.®@u3uka u puznyecKue MeTOAbI M3yueHus1 npupoast (1 1ac)

dwusznka — Hayka o npupojae. Ousndeckue Tena u spieHus. Habmonenne un onucanue Gpu3ndeckux siBiaeHUN. OU3NIECKHA
SKCIIEpUMEHT. MojienupoBaHue SIBICHUM U OOBEKTOB MpHUPOAbl. DHU3NYECKUE BEIMYMHBI U UX HU3MEpeHHe. TOYHOCTh U
MOTPENIHOCTh U3MEpEeHUN. MexayHapo/Has cuctema eauHUIl. PU3NYeCcKrue 3aKOHbl M 3aKOHOMEPHOCTU. PH3MKa M TEXHUKA.
Hayunsiit Mmeton no3nanus. Poib ¢pusuku B GopMUpOBaHUM €CTECTBEHHOHAYUYHOM IrPaMOTHOCTH.

Mexanuka (27 yacos)

Mexannyeckoe nBHxkeHHE. MarepuanpHas TOYKa Kak MoJelb (pusmdeckoro Ttena. OTHOCUTEIBHOCTh MEXAHUYECKOTO
naBuwkeHus. Cucrema orcuera. PU3NYECKUE BETUYMHBI, HEOOXOJUMbIE NIl ONUCAHMS JABMKEHMSI U B3aUMOCBSI3b MEXKIY HUMHU
(myTh, IEpEMEILIEHUE, CKOPOCTh, YCKOPEHUE, BpeMsl IBUKEHUS). PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHENHOE JABH)KEHUE.
PaBHOMepHOE nBMkeHHME 1O OKpykHOCTH. IlepBblii 3axkoH HproroHa m mHepuusa.Macca tena. IImoTHOCTh BemectBa. Cuia.
Enunuuel cunel. Bropoit 3akon Hetotona. Tpertuit 3akon Hetorona. CBoOoHoe nagenue ten. Cuna TsHKecTU. 3aKOH BCEMUPHOTO
taroteHus. Cuia ynpyroctu. 3akoH I'yka. Bec tena. HeecoMocTs. CBs3b MEXAY CHIION TSKECTH U Maccod Teina. JJuHamomerp.
PaBHopencTByromas cuna. Cuina TpeHus. TpeHne ckoybkeHus. Tpenue nokos. TpeHue B IpUpOAE U TEXHUKE.

Nmnynbe. 3aKOH COXpaHEHHs] UMITysbca. PeakTuBHOE JBUKeHHME. MexaHuyeckas padora. MoOIIHOCTb. OHeprus.
[loreHnmanbHas U KMHETHYECKAs SHeprus. [IpeBpamieHne oqHOTO BUAA MEXAHMYECKOM SHEPTMU B APYrov. 3aKOH COXpPaHEHMS
ITOJTHOW MEXAHUYECKOW SHEPIUH.

YcnoBus paBHOBECHS TBEPAOTO TEJIA, UMEIOLIETO 3aKPETUIEHHYIO OCh IBHKEHUSA. MOMEHT CHJIBI.

Moaexkyasipnas ¢pusuka u repmoguHamMuka (17 yacon)

CrpoeHue BemiecTBa. ATOMBI U MOJIEKYJIbI. TeIUIoBOe ABMKEHHE aTOMOB U MOJeKyJ. B3aumonelictBue (MpUTSDKEHUE U
OTTaJKuBaHue) MoJieKyl. TemnoBoe paBHOBecue. Temneparypa. CBs3b TEMIEPATYpbl CO CKOPOCTHIO XaOTHUYECKOTO JIBHXKEHUS
yacTull. BHyTpeHHsis1 sHeprus. PaboTta u Teronepenaya Kak crocoObl M3MEHEHUsI BHYTpeHHeW sHepruu Tena. KommuecTtBo
TEIJIOTHl. 3aKOH COXPAHEHWs W NPEBPAILEHUs DHEPrUM B TEIUIOBBIX Mporeccax. Mcnapenne n konaeHcauus. llormomenue
SHEPIUU MPU UCIIAPEHUU KUIKOCTH U BBIJCICHHUE €€ NIPU KOHAeHcauuu napa. Kunenue. 3aBUCMMOCTb TeMIIEpaTypbl KAIIEHUS OT
nasieHus. BrnaxHocTe Bo3nyxa. PabGora raza mpu pacmmpenuu. [IpeoOpa3oBaHus sHepruu B TEIUIOBBIX MalIMHAax (mapoBast
TypOWHa, ABUTATENIb BHYTPEHHETO CrOpaHus, peakTuBHbIN ABurareins). KI1/[ TermoBoi ManmHsI.

OcHOBBI J1eKTpOoAMHAMUKH (16 YacoB)



DReKTpUYECKOE ToJie KaK 0COOBIN BUT MaTepuu. HampsskeHHOCTh AJIEKTPUIECKOTO MoJis. J[elicTBHE SIEKTPUIECKOTO
1OJIs Ha AJIeKTpuueckue 3apsabpl. KonaeHncaTtop. DHeprus 3JeKTpUYECKOro mojisi KoHAeHcaTopa.

OnexkTpudeckuid TOK. MICTOUHUKM 3JEKTPUYECKOTO TOKa. DJEeKTpUuUecKas Ielb U €€ CocTaBHble yacTu. Hampasienue u
JEUCTBUA JJIEKTpUUYECKOro Toka. Hocutenu snekTpuueckux 3apsgoB B Metauiax. Cuia Toka. DJIEKTPUUYECKOe HampsKEeHHUE.
DNEKTPUYECKOE CONMPOTUBIICHHE MMPOBOAHUKOB. EMHUIBI COMPOTUBICHUA.3aBUCUMOCTh CUJIbI TOKA OT HampsbkeHus. 3akoH Oma
JUIsl y4acTka Lenu. YaenbHoe compotuBiienue. Peocrtatel. [lociemoBarenbHoe coeldHeHHE NPOBOAHMUKOB. llapannenbHoe
COCIMHEHHE TMPOBOJHUKOB.Pab0Ta 3JIEKTPUYECKOTO TOJS IO TNEPEeMEUICHUIO AJIEKTPUYECKUX 3apsiaoB. MOIIHOCTh

ANEKTPUYECKOro ToKa. HarpeBaHue mNPOBOJHUKOB JJIEKTPUYECKUM TOKOM. 3akoH JDxoyns - JleHnma. DieKTpuyeckue
HarpeBaTelIbHbIE U OCBETUTENbHbIE TPUOOPBL. KopoTKoe 3ambikanue. TOk B pa3IMyHBIX Cpeax.

IHoBTOpEeHue
11 knacc:

OCHOBBI JIEKTPOAMHAMUKH (TIPoaoKeHHne)(9 yacoB)

B3aumopelictBue TokoB. MaruuTHoe noJjie Toka. MarautHag uaaykuus. Cuna Amnepa. Cuna Jlopenna.

SIBieHrE SJIEKTPOMArHUTHONM WHAYKIMHU. MAarHuTHBIM MOTOK. 3aKOH 3JEKTpOMarHuTHOM MHAYKUMU. I[IpaBuno JleHua.
Camounaykuus. MTHIyKTUBHOCTh. B3aUMOCBSI3b 3JIEKTPUYECKOTO U MAarHUTHOTO TOJIEH. DJIEKTPOMArHUTHOE T0JIE.

Koseb6anusi u BoJsiHbI (16 yacos)

Mexannueckue kojeOanus. ['apmonmdeckue kosiebanus. CBoOomHBIC KoyieOaHHMS B KojeOaTenpbHOM KOHType. Ilepuon
CBOOOJHBIX DJICKTPUYCCKMX KojeOaHui. IlepeMeHHBIM »dJeKkTpuueckuii TOK. ['eHepupoBaHHME JJICKTPUUYECKOW SHEPrHUHu.
Tpancpopmarop. Ilepemaya saeKTpUUECKOM HHEPTUU. DIIEKTPOMArHUTHBIE BOJIHBI. (CBOWMCTBA 3JIEKTPOMATHUTHBIX BOJIH.
[IpuHIMIBI paguocBs3u. TeneBuIeHHE.

OnTuka (13 yacos)

CKOpOCTh CBETa WU METOABl €€ M3MEPEHHs. 3aKOHbl OTPAXKEHHUS W TPEIOMIICHUS CBeTa. BOJHOBBIE CBOWCTBAa CBETa:

nucriepcusi, uHTepdepeHius creta, Audpakius ceeta. KorepentHocts. [lonepeunocts cBeToBbIX BOJH. [lomnsipuzanus certa.

JJIeMeHThI TEOPUH OTHOCUTEJIBHOCTH (3 yaca)
[Toctynarel Teopuu OTHOCUTENbHOCTU. [IpuHIMN oOTHOCUTENbHOCTH OitHIITEHHA. [lOCTOSHCTBO CKOpPOCTH CBETA.
[TpocTpaHCTBO M BpeMsl B CIIELUAIBHOM TEOPUU OTHOCUTEIBHOCTH. PenstuBucTckas AuHaMuka. CBs3b MaccChl C SHEPTHUEN.



KBanroBasi pusuka (17 yacoB)

['unore3a Ilnanka o kBantax. @ororddext. YpaBHeHnue DiHmTeiHa 11 pororddexra. Doronsl. ['unoresa ae bpoiins o
BOJIHOBBIX CBOicTBax udactuil. KopnyckynspHo-BonHoBoM nyanu3m. CooTHouieHue HeomnpeneneHHoctu ['eitzendepra.Ctpoenue
atoma. OnbiTel Pezepdopna. Ksantossie nmoctynatel bopa. Mcnyckanue u norsoiieHue ceeta aromoM. Jlazepsl.

Mopenu cTpoeHusi aTOMHOTO si/ipa: MPOTOHHO-HEUTPOHHAsE MOJENIb CTPOCHUSI aTOMHOTO sijapa. Snepubie cuibl. [ledext
MaccChbl U HEPTHS CBSI3U HYKJIOHOB B siApe. flnepHasl sHEpreTuka. BiusgHue MOHU3UPYIOMIEH paaualdyd Ha KUBbIE OPTraHU3MBI.
Jlo3a u3ny4yeHus, 3aKOH PAJUOAKTUBHOIO pacmaza W €ro CTaTUCTUYECKUH XapakTep. DJIEMEHTapHbIE YacCTHLbL: YaCTULbI U
aHTU4yacTullbl. DyHaaMEHTaJIbHbIC B3aUMOICUCTBUS

Crtpoenue Beesiennoi (5 yaco)

Crpoenue conHeuHoit cuctembl. Cucrtema «3emisi — Jlyna». O6mue cBenenust o Comnuile (BUI B TEJIECKOI, BpalleHUE,
pa3Mephl, Macca, CBETUMOCTb, TEMIIEpaTypa COJIHIIA U COCTOSIHUE BEIIECTBAa B HEM, XUMUYECKUH cocTaB). MICTOUHMKM SHEPTUH U
BHyTpeHHee cTpoeHue ComHua. @usznueckas npupona 3se3s. Hama ["anaktuka (cocras, cTpoeHue, IBMKEHUE 3Be3]] B [anmakTuke
u ee BpaiieHue). [Iporcxoxienne u BOTIONUS TATAKTUK U 3BE3]T.

IToBTOpEeHMe (5 yacos)

KonTpoasnsbie padorsl 10 kiace

Kontponbshas padota Nel «OCHOBBI KHHEMATHUKI

KonTtpoasHas paboTta Ne2 «3akoHbI AMHAMUKH.3aKOHBI COXPAHCHHS B MEXaHHUKE. )
KonTtpomnrhas pabota Ne2 «MonekymnsipHas Gpuzrkar»

KontposnbHas padora Ned «TepmoanHaMukay

KontposnbHas padota Ne5 «DnekrpocTaTika

KonTtpomnrhas pabota Ne 6 «DneKTpoIUHAMUKAY

Kontpoasnsie padorsl 11 kiace
Kontponbhas pabota Nel «DnekTpomMarHeTusm»
Kontponbnas padora Ne2 «Konebanwsi»
Kontponbnas padora Ne3 «BomaHbD)



Kontponbnas padora Ned «Ontukay
KontponbHas padota Ne5 «KBanToBas dusnka

JlabopaTopHbie padoThI

JlabopaTopHubie padorsl 10 kiace

JlabopatopHas pabota Nel «3ydyeHue IBMKEHUS Tella IO OKPYKHOCTH

JlabopatopHas pabota Ne2. «3ydeHne 3aKkoHA COXpAaHEHUS MEXaHUIECKON SHEPT U .

Jlaboparopnas padota Ne3 «DkcrepuMeHTalIbHas MpoBepKa 3akoHa [ eli-JIroccakay

Jlabopartopnas padota Ne 4 « M3ydyenue nociae0BaTeIbHOIO U MAPAIJICTIBHOTO COSAUHEHUS POBOTHUKOBY
Jlaboparopnas padota Ne5. «3mepenue I/1C u BHYTpEHHETO COMPOTUBJICHUSI UCTOYHUKA TOKA.

JlabopaTopHsbie padorsl 11 Kiace

JlabopatopHas pabota Nel «HabGmronenue neicTBUsI MATHUTHOTO TIOJISE HA TOK»

JlabopatopHas padota Ne2 «3yueHue sBJICHUS JIEKTPOMArHUTHOM UHTYKIIAK)

Jlabopatopnas pabota Ne3 «OnpeneneHue yCKOpeHUs CBOOOHOTO MaJIEHUs C MTOMOIIBIO MasiTHUKA
JlaGoparopHas padota Ned «3mepenue mokasaress MpeIoOMICHHUS CTeKIIay

Jlabopatopnas pabota Ne5 «Onpenenenne onTHUECKOW CUITBI U (POKYCHOTO PACCTOSIHUSI COOMPAIOIIEH JIMH3BDY
Jlabopatopnas pabota Ne6 «OnpeneneHue JIIMHBI CBETOBOM BOJTHBI)

JlaGoparopnas pabota Ne 7 «HaGaro1eHHE CIUIONTHOTO 1 JUHEHYATOTO CIICKTPay



TemaTnueckoe mianuposanue 10 kiacc

Pa3nen Kou-Bo Tema Koa-
4acos BO
4acoB
Beenenue.®usuka 1 Pu3Kka ¥ O3HaHUE 1 BBIIEnsoT CX0ACTBA €CTECTBEHHBIX HAYK, Pa3JIMUUs MEKILY
u pusuyeckune MHupa. TEOPETUYECKMMHU U SMIUPUUECKUMHU METOIaMU MCCIIEJOBAHUS.
MeTOoAbl H3YYeHHS CaMocCTOATEIBHO BBIIEIAIOT IO3HABATENbHYIO 1ieib. [nanupyror u
NPHUPOABI. IPOTHO3UPYIOT PE3YNbTaT.
C 10CcTaTOYHOM MOJTHOTON U TOYHOCTBIO BBIPAXKAIOT CBOU MBICIU
MexaHnnka 27 Mexannueckoe 1 3HAIOT pa3jMyYHble BHJIbI MEXaHUYECKOI'O JIBIXKEHUS, (QU3NYECKUI
neuxenue.Cucrema CMBICI HOHSTHUSI CKOPOCTH; 3aKOHbl PaBHOMEPHOTO MPSMOJIMHEWHOTO
oTcYera. JBUKEHHS; CKOpPOCTH; CpPEJHEHl CKOpPOCTH, MIHOBEHHOM CKOpOCTH,
YpaBHEHHUS 3aBUCUMOCTU CKOPOCTH OT BPEMEHHU IPHU NPSMOJIMHEHHOM
Cnoco0r omucarms 1 pPaBHOIIEPEMEHHOM JIBYDKEHUM, OCHOBHbIE XapaKTePUCTUKH
Asmkenus. Tpackropns. 11 PaBHOMEPHOTO JBM)KEHUS Teja [0 OKPY>KHOCTH.
yrb.Ilepememenue. [loHMMalOT CcMBICT TOHATHH «UHEpLUalbHas W HEUMHEepLHaIbHAs
PaBHOMepHOE 1 CHUCTEMA OTCYETa», «B3aUMOJECHCTBUEY», «HMHEPTHOCTBY, «UHEPLHU,
npsMOTHHEiiHOE «cuia», «yCKOpEeHHe», CMbICH 3akoHOB HpIOTOHa, «rpaBUTAllMOHHBIE
nBikenne. CKOPOCTH. CUJIBI», «BCEMHUPHOE TATOTEHUE», «CUJIa TSKECTU», «YNPYrocThy,
«aepopmanusa»,  KTPEHUE»; CMBIC  BEJIMYMH  «KECTKOCTHY,
Yckopenue. CkopocThb 1 «k03((pULMEHT TpeHus»; 3aKoH [ yka.
IIPY NPSMOJINHEHHOM
PaBHOYCKOPEHHOM VYMET WUIIOCTPUPOBaTh TOYKH NPUIOKEHHUS CHJI, UX HAlpaBJICHUE,
JBUKECHUH HaXOJUTh PaBHOACWUCTBYIOUIYIO HECKOJIBKHMX CHJI, pellaTh 3aJadyd Ha
BBIUMCJICHUE CUJI. CMBICI MOHATHH «MMITYJIbC TEJIA», «HMITYJIbC CUIIBIY;
Pewenue 3anau 1
3aKOHA COXPAHEHUs HMMITyJbCa, «paboTa», «MEXaHUUYECKas SHEprHsy,
CBOGOAHOS aeHHe 1 CMBICT TIOHATHS OHHEPrHM, BUJBI DSHEPrUid M 3aKOHA COXpPaHEHUS

Ten.JIBUxKeHue ¢
YCKOPEHUEM CBOOOIHOTO

SHEPrUH,CTPOUTh U YUTATh I'paUKU PaBHOMEPHOIO MPSIMOJIMHEHHOIO
JIBUJKECHHUSI, WCIIOJIb30BaTh 3aKOH CJIOKEHHSI CKOpPOCTEW IpU pEeIEeHUU




nnaacHus

PaBHOMepHOE nBHXKEHUE
10 OKPYKHOCTH

Kunemaruka abcostoTHO
TBEepAOro teina. Pemenne
3aja4

JIaboparopHast pabota
Nel «3yuenue
JBIDKCHUS TEJa 110
OKPYKHOCTHY

KonTponbnas padora Nel
«OcuoBbsl KuHeMatukmn

OcHOBHOE yTBEpKJIEeHUE
Mmexanukn.Cuna,
Mmacca.Enenunpr maccsl.

IIepBe1it 3ak0H HproTOHA.

Bropoii u TpeTuii 3aK0HbI
Herotona.

1

[TpuHIIMT
OTHOCHUTEIBHOCTHU
T"ammies.

3akoH BcemupHoro
Tarorenns. Cuna

3aaa4, peliatb 3ala4ud Ha OIIPCACICHUC CKOPOCTH TCJla W Cro
KOOpAWHATLEI B 000 MOMEHT BPEMCHH II0 3adHHBIM HaYaJlbHbIM
YCJI0BUAM, OIIPCACIIATH

KMHEMATUYECKUE  XapaKTEPUCTUKU MU

paBHOMCPHOM JABMXKXCHUN TCI1a 10 OKPYXHOCTH, MIPUMCHATH

IIOJIyYCHHBbIE  3HAHWs Ipu  pemeHud  3axad.M3mepsats  maccy
Tena.V3MepsATh CUilbl B3aMMOZACHCTBHS TEN.BBIYMCIATE 3HAUYEHUSA CHII
[I0 M3BECTHBIM 3HAYEHUSAM MAacC B3aUMOJCHCTBYIOIIMX TeI U HX
YCKOpEHUH. BBUHCIATH 3HAYCHWsT  yCKOPEHUH TeJI MO H3BECTHBIM
3HAQUYEHMSIM JIEUCTBYIOIIMX CHUJI M MacCc Tel.BerauciAre 3HayeHus
YCKOPEHHUH TeJl 110 U3BECTHBIM 3HAYEHHUSAM JECHCTBYIOIIMX CUJI M Mace
Ten.lIpuMeHsaTs 3aKOH BCEMUPHOIO TATOTEHUS IIPU pacyeTax Cuil U
YCKOPEHHUH B3aMMOJICHCTBYIOIINX TE.

W3MepATh CUIIBI B3aUMOIEHCTBUS TEIL.

BbruncnsaTe 3HAaYEHUS CWJI M YCKOPEHUH. BBIYHCIATH W3MEHEHUE
UMIIyJbca Teja MpU yAape O IOBEPXHOCTb, BBIUUCIATH paboTy,
NOTCHLUAIbHYI0O ¥ KHHETHYECKYH0 DJHEPIUI0 Tejla, OIMUCBHIBATh U
OOBSACHATH MPOLIECCHl M3MEHEHUS KUHETHMYECKOM M IOTEHUUAIbHOMN
SHEPruM Teja MpPU COBEPIICHUU pPAOOTHI, NMPUMEHSATH IOTYYECHHbIE

3HAHUSA U YMEHMS IIPU PEIICHUM 3a7a4.

[IprMeHsATh 3aKOH COXpaHEHUS UMITYJIbCA JJISI BBIUUCICHUS W3MEHECHU
CKOPOCTEH TeNn Mpu UX B3aUMOJACUCTBUAX.BBUUCIATH padOTy cui
W3MEHEHUE KUHETHYECKOM SHEpPruu Tesa. BBIYUCIATh MOTEHUHAIbHY]
SHEPruI0 TEN B TIpPaBUTAMOHHOM Tone. HaxoauTe mNOTEHUHANIbHY]
SHEPTUIO YIPYro 1eOpMUPOBAHHOTO TeJa MO0 U3BECTHOU nedopmaruu
JKECTKOCTH Tena. [[puMeHsATh 3aKOH COXPAaHEHUS MEXAHUYECKOW SHEPTH
IIPU pacyerax pe3yJbTaTOB B3aUMOJCHUCTBUN TEJI T'PaBUTALUOHHBIM
CHJIaMH U CUJIaMU YIIPYTOCTH.

CrasaT v popmyanpoBaTb Npobaembl, ycBanBaTb aJroOpUTM 4eATENbHOCTH,




TAXKCCTHU.

Bec.HeBecomMocTs.

Jlepopmariuu u cusbl
ynpyroctu.3akoH I'yka.

Cwuiibl TpeHusl.

Nmnynbc.3akoH
COXpaHEHHsI UMITYJIbCA.

Perenue 3a1a4y Ha 3aK0H
COXpaHEHUs UMITYJIbCa.

Mexannueckas paboTa u
MOIIIHOCTb CHJTBI.

Kunernueckas sneprus.

Pabora cunbl TXECTH U
YIPYTOCTH

TlorenmuanrHas
SHEeprus.3aKoH
COXpaHEHUs SHEPTUH.

JlabopaTopHas pabota
Ne2 «3yueHne 3akoHa
COXpaHEHMS SHEPTUN

dHaN3NPOBATb U OUEHNBATb NOJIY4YEHHbIE Pe3ybTaTbl

ONpEACNIATh MOCIE0BATEIIBHOCTh TPOMEKYTOUHBIX LETIEH C Y4ETOM
KOHCYHOI'O pe3y.]IBTaTa, COCTABJIATH IIJIAH U OHpeI[eJISITB
HOCJIEI0OBATENbHOCTD AE€HCTBUIA.

BbIABNATL NPO6AEMY, MHULUMATUBHO COTPYAHUYATL B MOMCKe U cbope
nHbopMaummM 4NA ee paspeLlleHuns.




Konrtponsnas padora Ne2
«3aKOHBI JUHAMUKH.
3aKOHbBI COXPAHEHUS B

1

MEXaHHUKE)
MouiekyasipHas 17 OcHoBuble onoxkeHust (1
¢puszuka u MKT.

TEePMOIMHAMMKA
B3aumopeiictBue 1
MOJIEKYJ. BpoyHOBCKOE
JBUKCHHE.
OcHOBHOE ypaBHEHHE 1
MKT .
Temmeparypa. TeroBoe |1
paBHOBECHE.
YpaBHEeHUE COCTOSTHUS 1
UJIeabHOTO Ta3a.
["a30BbIC 3aKOHBI 1
JlaboparopHuast paboralNe3 |1
«OrnbITHas MpoBepKa
3akoHa ['eii-JIroccaka»
Pemenue 3amau 1
KontponsHast padora Ne3 |1
«MonexynsipHast pU3NKa»
BuyTpenss sneprus 1

Y cTaHaBIMBAIOT IPUYUHHO CIIEICTBEHHBIE CBSI3U CAMOCTOSITEIIBHO
BBIJICIISIFOT TO3HABATEIIbHYIO LEb, CTPYKTYUPYIOT 3HAHUS.

CDOpMI/IPYIOT neiacnojiaranuc,CTaBiAT yqe6Hy}0 3ala41y Ha OCHOBC
COOTHECCHHS TOT'O YTO YK€ U3BCCTHO U YCBOCHO U TOI'O , YTO CIIC HE
HN3BCCTHO

[TnanupyroT yueOHOE COTPYAHUUYECTBO C YUUTENIEM, COTPYIHUYECTBO
CO CBEpCTHUKAMHM B [TOUCKE U cOope HH(OpMALMK; C 1O0CTaTOYHON
IIOJIHOTOM M TOYHOCTBIO BBIPAXKAaTh CBOU MBICIIH.

AHaNM3UPYIOT 3HAHUS, BBIBOASAT CIIEJCTBUS, CTPOSIT JIOTHUECKYIO IENb
paccyxIeHU

OneHuBaroT Ka4eCTBO NypPOBEHb YCBOEHHS MaTepralla
BoIsBist0T po6s1eMy, TOUHO BBIPAXKatOT CBOU MBICIIH.

3HAIOT CMBICII TOHITHH «BEIIECTBOY, «aTOM», «MOJIEKYJIa»,
«TGPY3Us», «MEKMOJEKYISIPHBIE CHIIBI», OCHOBHBIE TIOJ0XKEHUS
MKT, cTpoeHue u CBOMCTBA ra30B, JKUAKOCTENW U TBEPBIX TEJ, CMBICI
MOHATHUH «TeMIiepaTypay, «abCcoIoTHas TeMIepaTypay», CBA3b MEXIY
a0COTIOTHON TeMIEpaTypoil raza u cpeHel KHHEeTUYEeCKOi aHepruei
JBUKEHUS MOJIEKYJ, oOcCHOBHOE ypaBHeHne MKT, ocHOBHOE ypaBHEHUE
UT'; 3aBUCUMOCTh MEX1y MaKPOCKOITMYECKUMHU Mapamerpami (P, V,
T), XapakTepH3yIOLUIMMH COCTOSIHUE Ta3a, CMbICI 3aKOHOB boist —




PaGora u Temonepenayua
KaK CriocOObI H3MEHEHUS
BHYTPEHHEHN HEPruu

1

Mapuorra, ['eii-JIroccaka u lap:s.

YMeroT 00BACHATH (pu3nUecKue SBJICHUS HAa OCHOBE MPEICTaBICHUN O

KomuuecTso 1 CTPOEHHUH BEILIECTBA, pellaTh 3a/1a4l Ha OMpE/IeIeHNE YHCIIa MOJICKYI,
TeruoThL Y paBHeHue KOJINYECTBA BEIIECTBA, MACChI BELIECTBA M MACCHl OJJTHON MOJIEKYIIbI,
OOBSCHATH CBOMCTBA ra30B, KUIKOCTEH, TBEP/IbIX TEJI HA OCHOBE MX
TEIUIOBOTO OajaHca.
MOJICKYJISIPHOTO CTPOCHHUS, TMPUMEHSTH OJy4YEeHHBIC 3HAHUS JIS
[T ———— 1 pelleHus 3aa4, yKa3blBaTh MPUYMHHO-CIEICTBEHHBIE CBA3H MEXKIY
(GU3HYECKUMU BETMUYNHAMHE, BBIYUCIISTH CPETHIO KHHETUYECKYIO
3aKOHbI TEPMOMHAMUKH |1 SHEPTHUI0 MOJIEKYII TPH U3BECTHOU TeMIepaType.
IpuHuuns: geficteusn |1 CaMOoCTOATEIHHO BBIICTSIOT TO3HABATENbHYIO 11€J1b,yCTAHABINBAIOT
KT TeIuIoBEIX MammiH MIPUYUHHOCIICICTBCHHBIC CBSI3U
Pemenue 3amau o teme |1 .
«OCHOBDI DopMUPYIOT 1IeNIeNoIaraHie KaK MOCTAaHOBKY yueOHOM 3a1aun
TEPMOTUHAMUKI
OcCo03HaHO IUTAHUPYIOT CBOIO JI€ATEIIBHOCTD,BIIAJICI0 YCTHOM U
KontponbHas pabora Ned |1 N ’
p p MUCEMEHHOU PEUBIO
«TepmoarHamMuKa»
OcHoBBI 16 Dnexrpudeckue 3apsasl. |1 [ToruMaroT cMbICT (U3UYECKUX BEIUYUH: «IJICKTPUYECKUN 3apsii»,
JIEKTPOAHHAMUKHT 3aKOH COXpaHEHUS «QJIEMEHTApHBIM IEKTPUYECKUHN 3apsi/i»; CMBICI 3aKOHA COXPAHECHMS
AIIEKTPHUYECKOTO 3apsizia 3apsina, (GU3MYEeCKUid CMBICH 3akoHa KylloHa © TpaHWIBI  €ro
MPUMEHUMOCTH, CMBICT TIOHATHH «MaTepus», «BEHIECTBOY», «IIOJIEY,
46 koH Kyron 1 " .
3axon Kynona HANpsDKEHHOCTH ~ CHJIOBBIX ~ JIMHUM ~ DJIGKTPUYECKOTOo  TIOJ,
47 DIEKTPHUECKOE Mo 1 HHEPreTHUECKON XapaKTePUCTUKHU AJIEKTPOCTATUYECKOTO MO, CMBICT
HanpsuKkeHHOCTD BEJIMUMHBI  «OJIEKTPUYECKass E€MKOCTh», (PHU3UYECKHX  BEIMYUH
«TOTEHITHA», «pabdoTa IEKTPUIECKOTO MOJIS
48 [Toste Toueunoro 3apsima. |1

[IpuHnun cyneprno3uiuu.




49

ITorenumanpHas s3HEpIrus
3apsHKCHHOIO Tea

50

Tlorenuuain.Pa3noctb
HOTEHIINAJIOB.

o1

CBs3b MEXKIY
HaIPsHKEHHOCTHIO U
Pa3HOCTHIO TTOTCHIIHAJIOB.

52

Pemenue 3agau

53

KonTponbnas padorta Ne5
«DIEKTPOCTATUKAY

1

54

ITocTosiHHBIH
anekTpuueckuii Tok. Cuna
Toka.3akoH Oma J1st
y4acTKa [enu.

55

JIaboparopHast pabota
Ned «3yuenne
MOCTIEIOBATEIHHOTO U
napaieIbHOTo
COCIMHEHUS
IIPOBOJITHUKOB

56

3axon Oma U1 TOJTHOM
e

57

JlabopaTopHas paboTta
Ne5 «M3mepenne OJ1C n
BHYTPECHHETO
COIIPOTHBIICHUS
WCTOYHHKA TOKA)»

58

Pabora 1 MmomHOCTH
AJIEKTPUYECKOTO TOKa.
3akoH Jxoyns—IJlenna.

YMeT OOBSCHATh MPOLECC SIEKTPU3AIUU TEJ, BBIYUCIATH CHI)
KYJIOHOBCKOTO B3aMMOJICHCTBUSI, TIPUMEHSTh MIPH PEUICHUH 337a9 3aKOH
COXpaHEHMsI DJIEKTPUYECKOro 3apsia, 3akoH Kyiona, omnpenensr)
BEJIMYMHY M HaIPaBICHHE HAIMPSHKEHHOCTH JJIEKTPUYECKOTO IO
TOYEYHOI0 3apsijia, MPUMEHSTh MPUHIUI CYHEPHO3HIIMN AJIEKTPUUYECKU]
nosiel JUIsl pacyeTa HANpsHYKEHHOCTH, BBIYHUCIATH paboTy Mois J
MOTEHLMAN MOJIsI TOYEYHOrO 3apsifa, BBIUUCIATH €MKOCTh IUIOCKOT
KOHJIEHCATOopa,

MPUMEHSITH [TOJIyY€HHbIE 3HAHUSI U YMEHHUSI IPU PEIICHUH
IKCIIEPUMEHTAIBHBIX, IPaQHUECKUX, KAYeCTBEHHBIX U PACYCTHBIX
3a1ad4.




59 Kontposbnas padora Ne6 |1
«DNEKTPOJIMHAMHKA
60 DIEeKTPUUYECKHUI TOK B 1
Pa3IMyYHBIX Cpeax.
61 3aBUCHUMOCTh 1
COMPOTHUBIICHUS
MIPOBOJHHKA OT
TeMIIepaTyphl
IToBTOpEHUE OCHOBBI KHNHEMATHKHU 1
OcHOBBI IMHAMUKH 1 CHCTEeMHO MBICIIAT ,CO3/1al0T, TPEOOPa30BHIBAIOT 3HAKH U CUMBOJIBI
- Br10uparoT npaBUIIbHBIN cIIOCOO perieHus 3a1a4d
OcHoBbl MONeKyILAPHOR |1 CoCTaBISIOT IJIaH U MOCJIE0BATEIbHOCTD JCHCTBHIMA
Gusmky BrinonHs10T AeiicTBUS 110 00pasily, OLIEHUBAIOT U KOPPEKTUPYIOT
OcHoBbl anekTpoctatuku |1 NeficTBms
OCHOBEI 1 C ocTaTouHOM MOJIHOTOM U TOYHOCTHIO BBIPAXKAIOT CBOUM MBICITH
N — ,CHYLIAIOT U BCTYNAIOT B Uajior
C 1ocTaToYHOM MOJIHOTOM U TOYHOCTHIO BBIPAXKAIOT CBOU MBICIIH
OcHoBbl TepMOAUHAMUKH |1

Ypok — urpa
«CyacTiIMBBIN CiTydaii»

,CIIYIIAOT U BCTYIIAIOT B AXAJIOT
CTpOSIT MPOAYKTHUBHBIC OTHOIICHHA C YHUTCIICM U CBEPCTHUKAMHA




TemaTH4ueckoe INIAHUPOBAHUE 11 kaace

Paznen TeMmbl Kou- |YHuBepcaibHbIe y4eOHbIe JeilcTBUS
BO
4acoB
OCHOBBEI BzaumopeiicTBue 1 CrtaBsaT u GOpMyITHPYIO T MPOOJIEMBI, YCBAUBAIOT aJITOPUTM
AIEKTPOIUHAMHUKHU TOKOB.MarauutHoe

JIeSITEILHOCTH.
noxae..MarautHas
WHTYKIUA. MoryT caMOCTOSATENbHO BBIACIATH O3HABATEIBHYIO 11€Th.
Cusia Amrepa.3aKoH 1 [TnaHupyrOT U MPOTHO3UPYIOT pe3ynbTar. TOYHO BhIpaxaroT CBOU
Awmmepa. MBICJIH.
TlaGoparopras pabora Nel |1 JlaroT onpeeneHus:0THOPOJHOE MAarHUTHOE T10JI€, BEKTOP MarHUTHOM
«Habmronenue neficTBus uHAYKIUK; OMKUCBIBAIOT OMBIT JPCTeAa; MPUMEHSIOT MPABUIIO
MariMTHOTO HOJI Ha TOIO> OypaBuurKa JIsl KOHTYPHBIX TOKOB. ONHUCKHIBAIOT MOBEECHUE PAMKHU C
JleiicTBE MAarHUTHOTO 1 TOKOM B OHOPOJHOM MAarHUTHOM II0JIE; ONPEAEIISIOT HAallPABJICHHE
IO Ha ABMKYIIHUCH JIMHUA MAaTHUTHON WHJIYKIIUH, UCTIONB3Ys MPABUIO OypaBduKa (JIeBoit
3apsan.Cuna Jlopenua .

PYKH); UCCIENYIOT JEHCTBHE MATHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM
Maruuthbie cBOHCTBA 1 Brraucnsror cuny JlopeHa. AHATU3UPYIOT B3aUMOJIEHCTBHE IBYX
BemecTBa.Pemenne 3agauq. .

NapauIeNbHBIX TOKOB. BRIYHMCISIOT MAarHUTHBIN MOTOK,
Apnenne 1 MHJYKTUBHOCTb KaTYIIKH, SHEPTUIO0 MAarHUTHOTO I10JIA.
3J€KTPOMAarHUTHOM

MHAYKIMA. MarauTHhIN
notok.ITpasuna Jlenna.




JlaboparopHas pabota Ne2
«M3ydeHue sBIeHUA

1

Habmronarot siBieHUE 3J€KTPOMAarHUTHON UHYKIUHN; IPUMEHSIOT

3JIEKTPOMATrHUTHOMN .
3aKOH 3JICKTPOMAarHUTHOW MH UY TS pereHus 3aaad. Mcenenyror
WHTYKITHF p JLYKIHMH JUT P A AYIO
3aBucUMOCTh DJ]C HHAYKIIUN OT CKOPOCTH JBYIKEHHSI TPOBOJIHUKA,
OJ1C unnykuuu. 1 .
€ro JJIMHBI U MOJTYJISl BEKTOPA MAarHUTHON WH, 17078
CamounayKuus. Y P AYKIL
WHIyKTHBHOCTb Habmoarot 1 00BSICHATH BOSHUKHOBEHHE HHYKITHOHHOTO TOKA IIPU
3aMBIKAHWU ¥ Pa3MBIKAHUU 1IETIH. Y MEIOT HAXOUTh MTyTH PEIICHUS
Konrponsnas padora Nel |1 P ymp
«DIEKTPOMArHETH3M» 3aj1a4y Ha JIEKTPOMArHUTHYIO HHIIYKIIHIO.
Konebanus u BomHbI |16 Mexannueckue konebanus |1
BBIIBUTalOT TUIIOTH3BI 0003HAYAIOT MTYTH PEIICHUS TIPOOJIEMBI.
I'apmonunyeckue 1 CaMOCTOATETHHO BBICTISIOT TO3HABATEIILHYIO TICITb.
kosiebanus. I IpeBpamenue
SHEpIHH TP [T1aHUpYIOT U TPOTHO3UPYIOT PE3YIbTaT.
TApMOHHYECKHX . .
YMEIOT PaBHIIHO BBIPAXKATh CBOYM MBICIIA B TUCHMEHHOW U YCTHOM
KOJICOaHUX
dopme.
JlaboparopHas pabora Ne |1
3 «Onpenenenue
pel JlaroT ompeiesieHue MOHATHS — aKTUBHOE, eMKOCTHOE U WHIYKTHBHOE
YCKOPEHHUs CBOOOHOTO CONPOTHBJIEHHS; BEIYHCIAIOT e CTBYIONIEE 3HAYEHHSI CHIIBI TOKA H
nafcHus ¢ NOMOIIbIO HanpspKCHUsI, EMKOCTHOE COIIPOTUBIICHME KOHJCHCATOPA,
MasiTHHKA WHAYKTUBHOE COIPOTUBIICHHE KATYIIKH.
Pemrenue 3amay Ha 1

MEXaHUYECKHE KOJICOaHuUs




3aKOH 3J1EKTPOMarHUTHOM
AHIAYKIIUU

1

KonebarenbHblit
koHTyp.IIpeBpamenue
SHEPTUH B KOJICOATEITLHOM
KOHTYpE.

CBoboxHbIe 1
BBIHY/ICHHbIE
JJIEKTPOMAarHUTHBIE
konebanus. I lepemeHHbIH
TOK.

Pe3onanc smekTpuyeckon
nemnu.Pentenue 3amau

KontponbHas padora Ne2
«Konebanus»

BomaHoBEIE SIBICHHUS.

Pacnpoctpanenue
MEXaHUYECKUX BOJIH.




VYpaBHeHue
rapMOHUYECKO Oerymeit
BOJIHBL. BostHBI B ynpyrux
cpenax.

3BYKOBBIE BOJIHBI.

CxopocTh U CBOMCTBA
OJICKTPOMArdMTHBIX BOJIH

CBoiicTBa
3JIEKTPOMArHUTHBIX
BosiH.Pangmonakamun. Teme
Busenne .CotroBas CBSI3b

Pemenue 3agau

KonTponbnas padotaNe 3
«BoyHB

Onruka

13

Ckopoctb cBeta.lIpuniun
['tolirenca.3akon
OTpaKEHHMsI CBETA.

1

3aKoH TPEIOMIICHUS
cBera IlomHOE
OTpakeHHe.

JlabopaTtopHas pabota Ned
«M3mepenune nokazaresns

1

OOBSACHAIOT MPSIMOJIMHEHHOE PACTIPOCTPAHEHHE CBETA C TOUKU 3PEHUS
BOJIHOBOW TEOPUHU;YMEIOT CTPOUTH U MCCIIEI0BATh CBOMCTBA
M300pakeHHs MpeaAMETa B TUIOCKOM 3epKaie. OObICHSIOT
0COOCHHOCTH MPOXO0KJICHHUS CBETa Yepe3 TPaHHMILy pasjiesa cpesl.

HBMprIIOT IMOKa3aTciib MPEJIOMIICHUA CTEKIIA, MOTYT Ha6J'IIO)IaTI) n




IMPCIOMJICHUS CTCKIIA»

Pewrenne 3amau Ha 3aKOHBI
MPETOMIIEHUS U
OTpa)KEHUS CBETA

1

JIunza.Illoctpoenue
M300paXeHUI B
nuH3e.Dopmyiia TOHKON
JIMH3BbI.

JlaboparopHast pabota NeS
«Onpenenenue
OINITUYECKOH CHIIBI U
(OKYCHOT'O pacCTOSTHUS
JIH3BD)

1

HI/ICHepCI/IH CBCTa

WuTepdupenius ceera

1

Hudpaxius
ceeta.JludpakuronHas
peloTKa

JlabopaTtopHas pabota Ne6
«OmnpeneneHue AJIUHbBI
CBETOBOU BOJHBD

1

HOPpCH_IHOCTL CBCTOBBIX
BOJIH. Honﬁpmam/m CBCTa.

1

000011aTh B IPOIIECCE IKCIIEPUMEHTAITLHOU IS TEIILHOCTH.
Habmroarot qucmepcuio cBeTa; UCCle0BaTh COCTaB OEJIOro CBETa;

Ha6J'IIO,I[aTB Pa3I10KEHUEC Oesoro ceera B CIICKTD.

IIpuMeHATH 3aKOHBI OTPAKEHUS U IIPEJIOMIICHUS CBETA IIPU PELLECHUN

3a1ad4.

Ctposdr xop Jiyueld B coOuparoliel JMH3€; BEIYUCIATh ONTHUECKYIO

CUJ1Yy JINH3BI.

OHpeI[eJ'ISIIOT BCJIMYHMHBI, BXOJAIIIMEC B (1)0pMy.]'Iy TOHKOH JIMH3bI,

XapaKTepu30BaTh N300pakeHUs B cOOMparoIiel J1H3e.

PaccunThIBaloT OKYCHOE paCCTOSHUE U ONTHYECKYIO CUITY CUCTEMBbI
U3 JIBYX JIMH3;MOT'YT HaXOJHUTh IrpaMuecKy IIaBHbIN Pokyc

ONTHYECKOM CHCTEMBI 13 JABYX JIMH3

YMerT pemars 3a1a4u

OnpenensitoT ycloBUS KOTepeHTHOCTH BOJH. OOBSCHSIOT YCIOBUS
MUHUMYMOB M MaKCUMyMOB MpU HHTEPHEPEHIIUH CBETOBBIX BOIH.
HaGmronaror mHTEpdepeHnnio cBeta, AUGPaAKIUI0 CBETa HAa MICIH U
HUTHU, MOFYT OHpe)IeHHTB YCJ'IOBI/IG HpI/IMeHI/IMOCTI/I HpI/I6J'II/I)KeHI/I$[

FCOMCTpI/I‘{CCKOI‘;I OIITUKHU




N3nyuenus u
cnektol.JIabopaTopHas
pabotNe7 «Habmronenue
CILIOIIHOTO U
JMHEWYaTOro CIIEKTPOB

OmnpenensioT ¢ TOMOIIBI0 AU(HPAKINOHHON PEIICTKH TPAHULIBI
CHEKTPAIBbHON YyBCTBUTEIHHOCTH YEJIOBEYECKOTO TJ1a3a; MOTYT
HNPUMEHATH YCIOBUS JU(PPAKIIMOHHBIX MAKCUMYMOB 1 MHHUMYMOB K
PELICHHIO 3a/1a4. 3HAKOMHUTBHCS C TU(PPAKIIMOHHON PEIIeTKON KaK
OINITHYECKUM IPHOOPOM H C €€ TIOMOIIBI0 H3MEPSTh JJIMHY CBETOBOM
BOJIHBI.

UCITYCKaHHSI»
Kontponbnas padorta Ne4 |1
o Teme «OnTuka
OcHoOBBI 3 [Tocrymare cienmansHOM |1
cnenuaIbHOI TEOPUH OTHOCHTEIBHOCTH
TeOpPUH
OTHOCHTEIEHOCTH Penarusucrckas 1
JTMHAMHKA
Pemenue 3amau mo teme |1
CTO
KBantoBas ¢usuka (17 CBeToBbIE KBaHTHI U 1 ®opMynupyroT KBaHTOBYIO runote3y Ilnanka, 3akoHsl poTodddexra;
dhoTodrddekt MOTYT PACCUUTHIBATh MAKCUMAIbHYIO KHHETHYECKYIO DHEPTHUIO
AIIEKTPOHOB MpH PoTodIPdEKTE.
®0oTOH.POTOTEMEHTHI 1
I'enotusa ne bpoitns o 1 Nyt myTtu pemienus 3aaad no teme «®oto3pdexr».
BOJIHOBBIX CBOMCTBAX
YJaCTHII.
[TpuBOIAT HOKA3aTENHCTBA HAIMYKS Y CBETA KOPITYCKYISIPHO-
JlaBiIeHHe CBETa 1 BOJIHOBOTO Jyann3Ma cBOMCTB. OOCYXKIalOT pe3yJIbTaT ONbITa
Peszepdopna.
CootHomieHue 1




HEOIPEIETEHHOCTEN
I'enzenbepra

Pewenue 3amad o reme
«Dortoadexr»

1

OnpITHI
Peszepdopna.Ctpoenue
aToma.

KBanToBnie MMOCTYJIAaThI
bopa.

PanuoaktuBHOCTE.COCTAB
ATOMHOTI0
anpa.llporonHo-
HEHTPOHHAS MOJICITb
aToMma

1

SnepHsble cunbl. OHEprus
aToMHbIX a1ep.leddexr
Macc.

1

PagnoakTuBHbIE
IIpEBpaLCHNS. 3aKOH
pPaaMoOaKTUBHOIO pacnaja.

SAnepHbie
peakuuu. JHEPreTHIEeCKU
BBIXOJI IIEPHBIX PEAKLUN

Pemienue 3amad mo Teme
«3Hepr €TUUYECKUN BBIXO/I

1




SIIEPHBIX PEAKLUID)

Jlenenue siiep ypasa .
Hennas peakuus.

SlnepHas sHepreTuka

buonornueckoe nercTeue
PaINOaKTUBHBIX
n3iydyenuit.Jloza
W3IIY4YCHHUS.

KonTponbnas padorta Ne5
KBanToBas ¢uznka

Conneynas cucrema.
Buytpennee ctpoenue
Connua.3BE31b1 U
VMCTOYHMKHU UX SHEPIHUil.

Muneunsiii myTs. Hara
lanaktuka

T"anmakTuka. Tumsl
T"anakTuk

Bcenennas.
[IpocTpaHcTBEeHHBIE
MacIITaObl HAOJIOIEHUS
Bcenennoit

HCHOJ’IB3YI-OT HHTCPHCT I IIOMCKa I/I306pa)KeHI/II‘/'I ACTPOHOMUYCCKHX

CTPYKTYD; HOSICHAIOT (U3NYECKUN CMbICT ypaBHeHUs: DpunmMana.
Knaccugunupyrot nepuoast sBontonuu Beenennoii.
BrIcTynaror ¢ 1okiIagaMy U Ipe3eHTALUSIMU.

VYMeT OlieHUBaTh BO3pPaCT 3BC31 IO UX MACCE; CBA3bBIBATH CHUHTE3
TSAKCIJIBIX 3JICMCHTOB B 3BE€3JaX C HX PACIOJJOKCHHUECM B Ta6J'II/II_Ie

Meupeneesna.




[IpumenumocTs 3akoHOB |1
¢bu3uKy 115 00bACHEHHS
JBUKEHUSA HEOECHBIX TEIL.

Mexanuka 1 Pemrarot 3a1aum Ha pacyer GU3MIECKUX BEJIUYNH, aHAU3 TIPOIIECCOB U

MounekynspHast 1 (bu3HUECKUX SABICHUI.

¢uzuka. TepmoauHamMuka

OnexrpocraTuka.Jnektpu |1
YECKHUM TOK.

OnexkrpoanHamuka.Ksant |1
oBas (U3MKA.

Ypok — urpa «Kopoaun 1
3HaAHUI»

HanpasieHue NpoOeKTHOM AeSITEJIbHOCTH 00y4alOIIUXCH:

®du3rka «<HEeBO3MOKHOTO». MarHuTHas neBuTanus. MeraMmarepuaibl 1 HEBUIUMOCTh. Tenenopranus 1 HaydHas (haHTaCTUKA.
Tenenarus u Tenekunes: pusnvueckoe oo0ocHoBaHue.bynyiiee nCKycCTBEeHHOTO MHTEIIeKTa. HayuHbie MOuCKku BHE3EMHOMN
*u3HU. OU3KKa pa3BUTHIX UBWIM3AIUN. IOHHbBIE U TUTa3MEHHBIE IBUTATENH, COTHEYHbIE Tapyca. KocMuueckuii mudr.
OrmnacHOCTH KOCMHAYECKOT0 MyTEMIECTBUsI. AHTUBEIIECTBO U aHTUBCENICHHBbIE. Jla3eiiku B Teopun DMHIITENHA. KpOTOBBIE HOPBI U
yepHble AbIpbl. [lyTenecTBust BO BpeMEHU: UTpoBas IIomaaka Juist pu3nukos. [lapanienbHble BCeJI€HHbIE U TUIIEPIIPOCTPAHCTBO.
Teopust cTpyH. BeuHslii 1BUTaTesb B UCTOPUM.JHEPIrUs U3 Bakyyma? AHM30TPONUS KUAKAX KPUCTAIUIOB. JlaBiieHMe Ha JTHE
MOpeH 1 OKeaHOB./[BH)KeHHE Tel o JEHCTBUEM CHIIBI TsKECTH. Jupukadmnu: BUepa, cerojus, 3aBtpa...Auddy3us B npuposae u
TEXHUKE..3aKOHbl COXPAaHEHHS B MEXaHHUKe. 3aliuTa TPAHCIOPTHBIX CPEACTB OT atMocdepHoro snekrpuyectBa.3 ucropuu
OTKPBITUSL PAJUOAKTHUBHOCTU. V3MepeHHe BpEMEHHM pEakUWH TOJPOCTKOB M  B3pocibIX.M3Mmepurens cTaTH4ecKkoro
anekrpudecTBallHppakpacHoe M3TyueHUE — OKHO B HEBUAMMBIN MUp. VccrnenoBanue ABMKEHUS BO3AYLIHOTO My3bIpsl B BSI3KOU



xuakoctu.VMccnenoBanne  3aBUCUMOCTA  3(PGEKTHBHOWM  MOIIHOCTH  JU3EIIBHOTO  JBUTATENs OT  TEMIIEPaTypHOTO
pexuma.lccienoBanue Mopckux — iyOuH.  VcciemoBaHMe — TOBEPXHOCTHOTO — HATSXKEHUS — PacTBOPOB  CTUPAJIBHBIX
nopouikoB.MccnenoBanre  paguanoHHoro (oHa y-usnydeHus Ha npuycageOHom  ydacTke.McciegoBaHue — CBOWCTB
AJIIEKTPOMATHUTHBIX BOJIH B PAa3IMYHBIX Cpelax

ngﬁlcgim COI'JTACOBAHO
METOHYECKOTO 00BETHHEHHS 3amecTuTens aupexropa no YBP

yauteneit MBOY COIII Ne 5 H.A.KynpsBuena
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