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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIMHU IpenojaBaHusl y4eOHOro
npenvera «®@u3uka» B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoMX OCHOBHbBIE 00pa30BaTeIbHbIe TPOrPAMMBL.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu o0ydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEILHOCTHOTO Noaxoaa. IIporpamMma 1o ¢pu3nke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allii MEXKIIPEIMETHBIX
CBs3el (PU3MKM C EeCTECTBEHHO-HAayYHbIMH YyueOHBIMU IpeaMeTamMu. B Hell ompepenstorcs
OCHOBHBIC IEJIM M3y4YCHUs (U3UKM HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYACT:

® [UIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (GU3UKU HAa 0a30BOM YpOBHE, B TOM UYHCIIC

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHusl.

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpY)KaloleM MHpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOIIUN [JIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHUII B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U Jpyrux. U3ydeHune Gu3nK BHOCHUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSITh HAyYHBIH METO/I TO3HAHUS TPY BHITIOTHEHUH UMHU Y4EOHBIX UCCIIEeI0OBAaHUI.

B ocHoBy kypca ¢hu3uku 1ist ypoBHS CpeHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpPbIE MO’KHO pacCMaTPUBATh KaK MPUHIUIIBI €T0 OCTPOESHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (pU3HKu 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHuuanta (U3NIecKoil HayKu, OCMBICIIEHHE CBSA3HM Pa3BUTUS (PU3UKU C pa3BUTHEM OOILECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUIN U3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocusayuu peann3yercs MOCPEACTBOM BBEACHMS JJIEMEHTOB COAEpKaHMUS,
NOCBALIEHHBIX 3KOJIOTMYECKUM NpoOjiIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHAIFHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTUUECKOM Oe30MacCHOCTH.

Crtep)KHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpOBHE CpEIHEro oOmero oOpa3oBaHHS
SBIISAIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBaHHME MPEIACTABICHUNA O CTPYKTYpe HOCTPOCHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX



NPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTH TEOPHM, IJIi ONMUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DM3MKU pealln3yeTcs MPEXIe BCETO 3a CUET
OpraHMu3aIy IKCIEPUMEHTAIbHON JesTeIbHOCTH o0yyatomuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B mporpamMme 1o (usuke oOBEAMHEHBI B OONIUMH CIHCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHne B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YaCTHUKaMH 00pa3oBaTEeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEW (U3UYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB IO IIPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHUE yAeNseTcs PeIICHUIO PAacuETHBIX M KadeCTBEHHBIX 3a1ad. [lpu sTom
JUTSL PacYETHBIX 3a]1a4 IMPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JIaHHOM (pU3MUECKON MOJAEIBIO,
MO3BOJISIOIINE MPUMEHATh HM3Y4YCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasena
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbIOOpa (u3Myeckoil MoOJeNnH A CUTYallMH MPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YpOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs TOMKEH M3y4aThCsl B YCJIOBHSIX MPEAMETHOTO KaOWHeTa (DU3MKK WIH B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunete
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHMX TPAKTHYECKUX pPadOT U JIEMOHCTPALMOHHOE
o0opyoBaHue.
JeMoHCTpaliioHHOE  000py/I0BaHUE (POPMUPYETCSI B  COOTBETCTBUU C TPUHIIUAIIOM
MUHHMMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3uKe KIFOYEBBIX JEMOHCTPAIlM JUIsI WCCIIEAOBAaHUS HM3Y4aeMBIX SIBICHWH H IPOIECCOB,
SMIOUPUYECKUX U (DYHIaMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIH.
JlaboparopHoe 000OpyaOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcs B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI JIaOOpaTOPHOro OOOpYyIOBaHUS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4€HUs GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCA:
e (dopMupoBaHHE HWHTEpeca M CTPEMIICHHS OOYYAIONIMXCS K HAyJHOMY HW3YYCHUIO
TPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBIICHHSIM;

e (opMupoOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pPe3ysbTaTa W3Y4YEeHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUI OOBSCHATH SIBICHHSI C UCIIOJIb30BaHUEM (DU3MUYECKIX 3HAHWHA U
HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJU (U3UKHU JJIsl PA3BUTHS APYTHX €CTECTBEHHBIX
HAyK, TEXHUKH ¥ TEXHOJOTHH.

Jloctumxkenune 3TUX Iieliell oOecriedrBaeTcsl pelIeHHEeM CIEAYIOUMX 3aJad B Ipoliecce
M3YYeHHUS Kypca (U3UKU HA YPOBHE CpEIHEro o0Iero o0pa3oBaHuUs:



e mpuoOpeTeHue CHCTEMbl 3HaHUIN 00 O0ImUX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsIX, BKJIOYAs MEXAHUKY, MOJIEKYISIPHYIO (PU3UKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHME YMEHMHA MNPUMEHATh TEOPETUYECKHE 3HaHMs M OOBSICHEHUS
(Gu3nyecKkux SBIEHUM B MNpUpOJNE M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOGHHME CIIOCOOOB pEIICHUs pa3IM4YHbIX 33Jad C SABHO 3aJaHHON (u3nyecKoin
MOJIENIBIO, 3aJay, IOJPa3yMEBAIOLIUX CAMOCTOATENbHOE CO3JaHMe (PU3HUYECKON
MOJIEINY, aIEKBATHON YCIIOBHSM 3a]1a4H;

e [IOHMMaHHE (PU3MUECKUX OCHOB U IPUHIMUIIOB JCHCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX ITPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO Cpeay;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M NPOBENEHUS (HU3MUECKUX
OKCIEPUMEHTOB,  aHaluW3a ©  HWHTEpHpeTanud  HHpOpManuu,  ONpeIeIeHus
JIOCTOBEPHOCTH IOJY4EHHOT'O pe3ysbTara;

® CO3/1aHUE YCIIOBHH JJISl Pa3BUTHs YMEHUI MPOEKTHO-MUCCIIEAOBATENBCKOM, TBOPUECKON
NeSITeTTHHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
orBojuTcs 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B Hezemno), B 11 kiacce — 68 vacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISICTCS PEKOMEHIOBAaHHBIM, YYHMTEJb JI€laeT BbIOOp IMpOBeAEHUs 1a0opaTOpHbIX paldoT U
OTIBITOB C YUETOM MHIMBUAYAILHBIX OCOOCHHOCTEH 00yYarOIINXCS.

PEAJIMBAIIAS MOJYJIS «IIKOJBbHBIA YPOK» PABOYEN ITPOI'PAMMBI
BOCIIUTAHUSA

B mpomecce peanmzanuu  paboueii mporpaMMbl  ydeObHoro mpeamera «Duszukan
MPOUCXOIUT TOCTHIKEHUE TUYHOCTHBIX PE3yIbTaTOB B paMKax peanuzanuu Moayins «llIkonbHbIi
yYpOK» paboyeil mporpaMmbl BOCIIMTAHUS, & UMEHHO:

- aKTUBH3aIUsl MOTHUBALIMU K TTO3HAHUIO U O0YUYCHHIO;

- opMupoBaHue y 00y4aromuUXCcs OCHOB POCCUUCKON UIEHTUYHOCTH,

- (hopmupoBaHME TOTOBHOCTH 0OYYAIOIINXCS K CAMOPA3BUTHIO;

- q)OpMPIpOBaHl/Ie INECHHOCTHBIX YCTAHOBOK M COMAJIbHO 3HAYMMBIX Ka4CCTB JIMYHOCTH.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
®dusnka — Hayka o npupone. HayuHbie MeToabl MO3HAHUS OKpYyXkaromero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporieccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.
Pors m mecto ¢u3ukm B (GoOpMHUpPOBAHMM COBPEMEHHOM HAyYHOW KapTHHBI MHpa, B
MPaKTUYECKOU JIeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

AHaorossle ¥ MU(GPOBBIC U3MEPUTEIILHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHW4YecKoro aBmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpenHSAsl CKOPOCTh, MIHOBEHHAsi CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHU u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOYKU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs..

KpuBonuneliHoe nBvxeHue. JIBH)KEHME MAaTEpUATIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHapSJIOB, IIETTHBIC U PEMEHHBIC TTepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KHUHEMAaTUUECKUX XapaKTEPUCTUK JIBUXKEHUS.

[TpeoOpa3zoBaHre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEIEICHUS] MTHOBEHHOU CKOPOCTH.

WccnenoBanme  COOTHONICHHWS  MEXAY  MyTSIMH,  NPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE paBHbIE MPOMEXKYTKHM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HAYaJIbHOM CKOPOCTHIO, PABHON HYJIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

N3yuenune aBuxeHus Tea, OpOImEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoToHa. HEpIManbHbIe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooTona s
MarepuaibHOU ToOUYKU. Tpernii 3akoH Hpl0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMUpHOro TsroreHus. Cuna tsoxectu. [lepBas kocmMuyeckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenune. Buabl Tpenus (1okosi, CKOJIbXeHHs, kaueHus). Cuna Tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tela.

MoOMEHT Cubl OTHOCUTENBHO OCH BpamieHus. [lnedo cumbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAILEHUSI.

Tema 3. 3aKkoHbl COXpaHeHUn 6 MeEXAHUKE

Nmmynbc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTepUATBHBIX TOUYEK. MIMIynbe cHitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunerndeckasi sHeprusi MatepuaibHOW TOYKU. Teopema 00 M3MEHEHHHM KHUHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanpHBle M HEMOTEHIMANbHBIE CUJIbl. CBS3b padOTHl HEMOTEHIMAIBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon mOTEHIIMATHHON YPHEPTHH B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3M pabOTHl CUJIBI C W3MEHEHHEM MEXaHWYEeCKOW JHEepruM Tella Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Paszgea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH M X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBmwxkenue. Jud¢ysus. Xapakrep ABMKEHHS M B3aUMOJCHCTBHS YaCTHIL
BemecTBa. MoJenu CTPOEHHUS Ta30B, KHAKOCTEH M TBEPABIX Tel W OOBSICHCHHE CBOMHCTB



BELIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasMmepsl Mosekyn. KomuuecTBo BeliecTsa.
[TocrosinHast ABorapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Llenscust.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. [llkama temneparyp KenbBuna. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IMPOLIECCOB: N30TepMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 0 AU(PY3UH KUAKOCTEH U ra30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHNE MEKMOJIEKYJISIPHOI'O B3aUMOJEHCTBUS.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

OmnpeneneHnue Macchl BO3JyXa B KJIACCHOM KOMHATe Ha OCHOBE HM3MEpEeHHHl 00bEéMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cuctemMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoObl e€ u3mMeHenus. KoanuecTBo TemaoTel U paboTa. BHyTpeHHssI SHEpryst 0IHOATOMHOTO
UJeanbHOro raza. Buasl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3TydeHUE. Y IeJbHas
TEII0EMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBblil 3akoH TepmoauHamukH. IIpumenenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPO1IECCOB B MIPUPO/IE.

Tennoble MamuHbl. [IpuHIMNIGL 1eficTBUS TemIoBbIX MaluH. [Ipeobpa3zoBanus sHEPTUU B
Ter1oBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBod Mamuubl. [ukin KapHo u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHUIIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEpPIUM Tejla MPU COBEPIIEHUH pPaOOTHI: BBUIET HPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)XaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALs).

W3meHeHre BHYTpeHHEH sHepruu (TemrepaTyphl) Tejla IpU Teruionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenbHON TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Dazoevie nepexoonvt

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue u  kumneHue. AOCOTIOTHas U
OTHOCHTEJIbHAS BIIAXKHOCTh BO3ayXa. HackleHHbIH nap. YaenpHas TEIoTa napooopa3oBaHuUs.
3aBUCHUMOCTB TEMIIEPATYpPhl KUIICHUS OT AABJICHMUS.



Tsépnoe Teno. Kpucrannuueckue u amopdHbie Tesa. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuaibl. [lnaBneHue u kpucramumszanus. Y IeiabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpOHCTBa M IPAKTUYECKOE IPUMEHEHUE: TMIPOMETP U IICUXPOMETD,
KAJIOPUMETP, TEXHOJOTMHU IOJIYYEHHS COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HaHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTHYECKOTO BELIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3mepenre OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga AJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOJTYINPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHblii  snekTpuyeckuid — 3apsia.
Onektpuueckoe mnojae. HampsxéHHocTh 3aekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX MoJIel. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUYECKOTO TOJIS.

PaGora cun osnextpocratuueckoro mond. IloreHnuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM Mosie. J{uaaeKTpuueckas NpOHUIIAEMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEeprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHnueckue ycCTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3alUTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB, KOHJIEHCATOP, KOMHPOBAIBLHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JCHCTBUS DJIEKTPOMETPA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTHIecKast 3allnTa.

JIMdIeKTPUKY B JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb  DJEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUIACTHH,
paccTOSTHUS MEX]ly HUMU U AUDJIEKTPUUECKOIN MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paziuunplx cpeoax

ONEKTPUYECKUH TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 17151 ygacTka LIETIH.

DIIEKTpHUYECKOE CONPOTHUBIICHHE. VnensHoE CONPOTHUBIICHHE BEIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DNEeKTpOoABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJIeKTprIecKkoi menu. KopoTkoe 3aMpikaHue.



DNeKTpOHHask IPOBOAMMOCTD TBEPABIX METAJIIOB. 3aBUCUMOCTb COITPOTUBIIEHUS] METAJIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M INPUMECHas HIPOBOJUMOCTb IOJYIPOBOAHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpax M paciiaBaxX 3JEKTPOJUTOB. DJIEKTPOIUTHYECKAs
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUUYECKUil TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSITENbHBIA pa3psia. MoiHus.
IIna3zma.

TexHuueckue ycTpoHCTBa M INPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npuOOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH AMOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN JTNOJI, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHOe COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IEKTPOABMKYLIEH cHilbl. KOpOTKOE 3aMbIKaHHE TalbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 37EKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTS BO3AyXa.

OnHOCTOPOHHSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

W3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne HNEKTPOABIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCA C YYETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBsi3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHUH, JMHeWHas (QyHKuusa, mnapabdora,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIMH Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexannueckoe IBUKEHHE B )KMBOW Mpupone, 1uddys3us, ocMocC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DICKTPUUECKHE SBJICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH M Ta30B, JJIEKTpUYECKHE
CBOICTBa METAJIOB, 3JEKTPOJIUTHUECKAsL JUCCOLMALNS, TaIbBAaHHUKA.

TI'eoepaghus: BaxxHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMKEHUH C UCIIONIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS MMIIyJbCa B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOWJIBHUK, KOHAUIMOHED, TEXHOJIOTUU TOTY4YEHUS! COBPEMEHHBIX MaT€pHajoB, B TOM YHCIE



HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTHM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
JNEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJeE.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT Cynieprio3uIMU MarHUTHBIX ToJei. JIMHUM MarHUTHOU
uHaykud. Kaptuna aimHuil MarHuTHOM MHTYKIIUU T1OJISl TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHMA MHAYKIMM MarHUTHOTO IO
JUTMHHOTO TIPSIMOTO IPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOTO NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoenicTBre NpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJib ¥ HalpaBJICHHE.

Cuwia JlopeHua, e€ MoAyiap M HampaBlieHHE. JIBHKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue HNEeKTpOMAarHUTHOM MHAYKUMHU. [lOTOK BekTOpa MarHUTHOM WHIYKLHUH.
DIIEKTPOABMKYIAS CUJIA UHIAYKIIUU. 3aKOH 3JIEKTpOMarHuTHo unaykiuu dapayes.

BuxpeBoe siekTpuueckoe Mose. DNEeKTPOJBMXKYIIas Cuia HHAYKIMU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOIBMIKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHUTHOTO TMOJIsl KATYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPHUTEIIN SJIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS M€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKIJIOHEHUE ANEKTPOHHOIO MTy4YKa MarHUTHBIM T1OJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX MPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHMOCTD DJICKTPOIABUKYIIEH CHIIBI HHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIINH.

Yuyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue 1eicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBICHUS AIEKTPOMArHUTHON WHIYKITHH.

Paspnen 5. KosieOanus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS
KonebGarenbnast cucrtema. CB0OOOMHBIE MeXaHWYEeCKHWe KoyeOaHusa. [apmMoHHuYeckue
konebanus. Ilepmon, wactora, amrumrtyga W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MareMaTnyecknii MasTHUK. YpaBHEHUE TapMOHHYECKUX KoyieOanuid. [IpeBpamenue sHepruu
[IPU TAPMOHUYECKHUX KOICOaHUSX.



Konebarenbublii koHTYp. CBOOOIHBIE 3IIEKTPOMArHUTHBIE KOJEOAHUS B UACATHHOM
KoJIeOaTebHOM KOHType. AHAJIOrMs MEXIYy MEXaHHYECKMMHU M 3JEKTPOMarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHS PHEPrUM B HICATHLHOM KoJeOaTeTbHOM
KOHTYpe.

[IpencraBiaenue o 3aTyxammuX KojeOaHUIX. BbIHYXIeHHbIE MEXaHHMYECKHE KOJIeOaHus.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIHOCTh [EPEMEHHOIO TOKA.
AMIUIUTYTHOE U JeHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HAIPSKEHHUS.

Tpancdopmarop. [IpomsBoacTBo, mepegaya W NOTPEOJIICHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOrMYecKre pHCKM IpH IMPOU3BOACTBE AJIeKTpo’Hepruu. KynbTypa uHcnonab3oBaHUsA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU.

TexHuueckue ycTpoHCTBa M IPAKTUYECKOE IPUMEHEHHE: SJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB Kojie0aTebHOM CUCTEMBI (IPYKMHHBIA MJIM MaTeMaTH4ECKUM
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJCOaHUI.

HabGmonenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMS.

OcuumorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Hccnenoanue 3aBUCMMOCTH NEPUOa MAJIBIX KOJeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Maccsl Ipy3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEI0BATEbHO COEAMHEHHBIX
KOHJCHCATOpa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, yCI0BHs pactpocTpadenus. [lepuon. CkopocTs pacpocTpaHeHus
u januHa BosHBL. [lomepeunble M mpojonbHble BOJHBL. MHTepdepeHnus u nudpakuus
MEXAHUUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3anMmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BosHe. CBOICTBa 31€KTPOMarHUTHBIX
BOJIH: OTpa)KCHHE, IMpeJIoMJIeHHe, moispu3anus, audpakuus, uHrepdepenuns. CKOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHLIMIIBI pagUOCBS3H U TeNEeBUAECHUA. Pagronokanus.

DONEeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yJABTPa3BYKOBasl UAarHOCTUKAa B TEXHUKE M MEAMULMHE, pajgap, paAHONpUEMHMK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromeecst Teno Kak HCTOYHUK 3BYKA.

Habmionenue oTpaxxeHus U MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHuu u UG pakiini MEXaHUIeCKUX BOJTH.



3BYKOBO pe30HaHC.

Habmioienue cBA3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KOJICOAHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, MpPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OHOPOIHOMN Cpefie.
JIyud cBera. ToYeUHBI UCTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne M300pakeHUl B IIIOCKOM
3epKaje.

[Ipenomnienne cBera. 3aKOHbl IPEIOMIIEHUs cBeTa. AOCONIOTHBIM  IOKa3aTellb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yrona MOJTHOrO BHYTPEHHETO
OTpaKEHMUS.

Hucnepcus cBeta. CrnoxxkHbli cocTaB 6enmoro cera. L[ser.

CoOuparomue W paccewBaromue JHUH3BL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKas CHJia TOHKOW JHH3BL. [locTpoeHrne n300paxeHuii B cCOOMPArOIUX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOMW JIMH3BIL. Y BEIMYECHUE, 1aBAEMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuumonnas pemérka. YciaoBue HaOMIOICHUS TJIaBHBIX
MaKCHUMYMOB TIpH MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoWCTBa W IpPaKTUYECKOE NMPUMEHEHHE: O4YKH, Jymna, (oToammnapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TeJeCKOI, BOJIOKOHHAs OMNTHKA, AU(PAKIHOHHAS
peméTKA, OISAPOULI.

Llemoncmpayuu

[TpsimonuHeHOEe pacHpocTpaHEHHE, OTpakeHHWE U MperoMieHue cBeTa. Onrtuueckue
npUOOPBHI.

ITonHOE BHyTpeHHEE OTpakeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mogenn MEUKpOCKOTa, TEIECKOIA.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

W3mepenne nokaszaresns NpeaoMIICHHs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJILHOH TEOPHH OTHOCHTEILHOCTH
I'paHnLBI TPUMEHUMOCTH KJIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCHUTEJIBHOCTH: HMHBAapUAHTHOCTh MOJYJISI CKOPOCTH CB€Ta B BaKyyme, MPUHLUII
OTHOCHUTEJIbHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKPAILEHUE JJINHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CB43b MACChI C SHEPTUEH U UMITYJILCOM PEISITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.



Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEPruM POTOHA C €r0 YACTOTONH. DHEPTUS U UMITYIIbC
doroHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenune DitHmreitna 1 porordpdexra. «KpacHas rpanuna» Gorospdexra.
JaBnenue cBera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpoiiCTBA M NpakTHUECKOe NpUMEHeHHe: (PoTodnaemeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
DoTodddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopna mo paccesHuto o -dactui. Ilnanerapnas
mogens atoMa. Iloctymarer bopa. Usnyyenne u morsiomenne (GOTOHOB NpU MEPEXOe aToMa ¢
OJIHOTO YypOBHS »HEpruu Ha Jpyroil. Buasl cnextpoB. CHekTp YpOBHEHl 3SHEpruu aroma
BOZIOpPOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaan3M.
CrioHTaHHOE U BBIHYKJIEHHOE HU3JTyuEHHE.
TexHuueckne yCTpONCTBA W MPaKTUYECKOE MPUMEHEHHUE: CIEKTPAJIbHBIA aHaINu3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Llemoncmpayuu
Mogens omnbita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
HaGnronenue nuHeyaToro crekrTpa.
Tema 3. Amomnoe sa0po
OKCHEPUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTpOEHHS  sA1pa. OtkpsiTHE
pannoaktuBHOCTH. OnbIThl Pesepdopaa nmo onpenenenno cocraBa paaAuoakTUBHOTO M3JIy4EHHUS.
CsoiicTBa anbda-, 6eTa-, raMma-u3IydeHus. BiusHue paquoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHe TpoTOHAa W HeiTpoHa. Hyknonnas monens siapa IeiizenOGepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydenue. 3aKoH
PaAMOaKTUBHOIO pacnaja.
DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT macchl sipa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.
SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTUBBI  SAAEPHOI
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.
DnemMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTto1bl HAOIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.
TexHudeckue yCTpOMCTBA M INPAKTHUYECKOE NPUMEHEHME: NO03UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.
Jlemoncmpayuu
CUY€TunK HOHMU3UPYIOLIUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Ortanbl  pa3Butus acTpoHoMuu. llpukiiagHoe M MHUPOBO33pPEHUECKOE 3HAUEHHUE
ACTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMMa «CHEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TI0CJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
IoCIeA0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABICHUSA O
IPOUCXOXACHNUHU U 3BotoLuu CoslHIA U 3BE3]1. DTambl )KU3HU 3BE3 L.

Muneunsiii [lyts — Hama [Manaktuka. [Tonoxxenue n neuxxenue Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuky u kBazapel. YEpHBIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe n3nyyeHue.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpodaemMbl aCTpOHOMHUH.

Yyenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEIeNICHUs MOJI0KEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmronenus B Teneckon JlyHsl, manet, Mneunoro [lytu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUYECKOW, COLMAIbHON U
TUYECKOM cdepax JesATEJbHOCTH 4YEJIOBEKa, poJib W MeCTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpa, pojib (QU3MUECKO Teopun B (HopMupoBaHUU
MpEJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpPa B 001LEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MexnpeameTrHblie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kiacce ocyuiecTBiseTcs ¢ Y4ETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
SBJICHUE, Hay4HbIH (akt, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIECHHE,
SKCIIEPUMEHT, MOJAECIIUPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelnieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHHYC, TAHIE€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
IPOEKIIMM Ha OCH KOOPJAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOIHBIE 3JIEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU TI0J100MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: »nextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBMKEHUS B
KUBOM TpUPOJIE, ONTUYECKHE SIBJICHUS B XUBOM IpPUPOJE, NEHCTBHE pAJMALMM Ha YKUBBIC
OpraHU3MBI.

Xumus: CTPOGHHE aTOMOB W MOJIEKYN, KpPHUCTaJUIM4YeCKass CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJOCA 3€MJIM, 3aJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, IIPEACKA3AHNUE 3EMIICTPSICCHUMN.

Texnonozus: TAHANA DJIEKTPOIEperad, T€HEPATOp MEPEMEHHOTO TOKA, dJIEKTPOJABUTATEIb,
UHAYKIMOHHAsT TeYb, pajap, paauoNpHEMHUK, TEJIEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yuebHOro mpeamera «®dusnka» Ha ypoOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06paSOBaTeHBHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJabTaThl OCBOCHHUSA yueOHOro mpeamera «DPu3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAlUi, TIO3UTUBHBIX BHYTPEHHHUX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
paclIMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOILIECCE Peau3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM IMO3ULMU  OO0YyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

INPUHITHE TPAJUIUOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPAaTHYECKHX
IIEHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYIO NESATEIBHOCTh B MHTEpEcax TIpaxkJaHCKOro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHME B3aUMOJIEWCTBOBAaTh C COIMAIBHBIMM HWHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKLIMSAMHU M Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHNHCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO TIOBEJICHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOr0 BOCTIMTAHUS:

ACTETUUYECKOE OTHOLIEHHE K MHUPY, BKJIIOUasl 3CTETUKY Hay4HOTO TBOPUYECTBA, MPUCYLIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEeC K pa3iuuHbiM chepam NpopecCHOHATbHOW JesTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyrien
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B OOJACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HaHHE TIJI00AJIbHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHII B OKPYXKAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

paciIupeHHe OIbITa JIeATENbHOCTH HKOJIOTMYECKON HampaBI€HHOCTH Ha OCHOBE
UMEIOITUXCS 3HAHUN TI0 (PHU3UKeE;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:



c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUs HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh UHANBUIYabHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIU ACSITEIbHOCTH, 33/1aBATh IAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM,
OIICHUBATh PUCKHU IMOCIIEACTBUI JACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOOIIeM.

ba3oBble uccienoBareibckme 1eiCTBUSA:

BJIQ/IeTh HAYYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamH (pu3mdeckoi
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTH
($u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEeHUs 3a/1a4
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHMsI, €r0 HMHTEPIIpETaIluH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MPH
CO3JJaHUHU YU4EOHBIX MPOEKTOB B 00J1aCTH (DU3UKH,

BBISIBJIATh MPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyallM3UpOBaTh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOIUTh apryMEHTHl IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh NapaMETPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh TMIOJYYEHHBIE B XOJI€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOM ACSATEIHHOCTH, B
TOM YHUCIIE TIPH U3yYCHUH (PU3UKY;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OIICHHBATh TPHUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HAaHUS M0 (PU3MKE B IPAKTHUECKYIO 00IaCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJy4deHUs WHMOpMAIMU (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHAJM3, CHUCTEMATHU3alUI0 U
MHTEPIIPETANIO UHPOPMALIMK Pa3IMYHbIX BUIOB U (HOPM MpeACTaBICHUS;

OIICHUBATH JOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh CpeACTBAa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepexeHus], IPaBoOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;



CO3/1aBaTh TEKCThl (DU3UYECKOTO COACP)KAaHUS B pa3IMYHBIX (opmatax ¢ yd&€Tom
Ha3HayeHus: WHGOpPMalMKM U UEJNEeBOM ayAUTOpPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
IPEJICTaBICHUS U BU3YaIU3aLUH.

KoMMyHHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eliCTBUS:

OCYIIECTBIISATh OOIIEHHE HAa YpOKaxX (PU3KMKH ¥ BO BHEYPOUHOH ACATEIHHOCTH,

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO U JIOTMYHO H3JIAraTh CBOK TOYKY 3PEHHUSA C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U UCIOJIB30BaTh MIPEUMYIIECTBA KOMAHAHOW U WHIUBHIYAIBHOU PaOOTHI;

BBHIOMPATh TEMATUKY U METOJbl COBMECTHBIX JNEHCTBUM C y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 WieHa KOJUIEKTHBA,

MPUHUMATh LIEJIHM COBMECTHOM JESATEIbHOCTH, OPraHW30BBIBATH M KOOPIAMHUPOBATH
JEUCTBUSA 10 €€ NOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPENesATh POJIM C Yy4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXAOT0 Y4aCTHHKA KOMaHbl B OOLIUIN pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATh WJEU C IO3UIMU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE y4eOHbIE eiicTBUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKHA U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIFHO COCTABIIATH IJIAH PEIICHUs PAcu€THBIX M KAa4eCTBEHHBIX 3ajady, TUIaH
BBITIOJTHEHHSI TMPAKTUYeCKoi paboThl C€ Y4ETOM UMEIOUIMXCS PECYpCcOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;
pacHIMpsATh paMKH YI€OHOTO MPEMETa Ha OCHOBE JIMYHBIX TPEATIOYTCHHIA,
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pereHwue;
OIICHUBATh MIPUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B 00JacTH (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCUTh KOPPEKTUBBHI B AESITEIHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB IETISIM;
BJIa/ICTh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
¥ MBICITUTEIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;
UCTIONIE30BATh TPUEMBI peICKCUU TSl OLIEHKH CUTYallid, BEIOOpA BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIDKEHUIO;
MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;
MPUHUMATD ce0sl, MOHNUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;
MPUHUMATh MOTHBBI U pTYMEHTHI JPYTUX TPU aHAIHU3E PE3YNIbTATOB ACATEILHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.
B npomiecce qocTrkeHHs TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DU3UKE AJIs
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y O0OyYarOMIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJJIEKT, MPEANOoIaralonuii ChOpMUPOBAHHOCTD:



CaMOCO3HAaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJINpOBaHuUs, BKJIFOYAIOILIETO CaMOKOHTpOIIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEHI MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE J1EHCTBOBATh UCXOMS U3 CBOUX BO3MOYKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMUMATh SMOLMOHAIBHOE COCTOSHHUE APYTuX,
YUUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOIICHNUS, CIIOCOOHOCTD K COUYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIJIIOUYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

NPEJMETHBIE PE3YJIbTATbBI

K xoHuy oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTo (GU3MKUA B (POPMHUPOBAHUU COBPEMEHHOMN
HAY4YHOI KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOIMH, B IMPAKTUYECKOH
JNeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKa, UHEpLUAIbHAs CHCTEMa OTCUETa, aOCOJIOTHO TBEPIOE TENO, UACAIbHBIA ra3, MOAEIU
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIH AJIEKTPUUYECKHM 3apsii NpU peLIeHUuU
bu3nYecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUsS BEUIeCTBa M 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHENHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKEHHE TIO0 OKPY)XHOCTH, WHEpLHMs, B3auMmojeicTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE JXKUJIKOCTeW M TBEPIBIX Tel, M3MEHEHHEe 00bEMa Tell NMpU HarpeBaHUU
(oxJ1aXx/1eHNHN), TEMJIOBOE PaBHOBECHE, NCIIApEHNE, KOHIEHCAUs, IJIaBJIeHHE, KpUCTAILIIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3]lyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMSI ra3a B H30IpoLeccax, AJIEKTPU3alus Tel,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MUECKHE BEIUYMHBI: KOOpAMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMITYJIbC Teja, KHHETHYECKas
SHEprusi, NMOTEHLHUalbHAasg JHEPIus, MeXaHudeckas padoTa, MeXaHWYecKass MOIIHOCTb; MpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MUYECKUNH CMBICH MCIIOJIB3YeMbIX BEJIMYUH, HX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEIIMUYUHAMM,

ONKCHIBATh HU3YYEHHBbIE TEIJIOBbIE CBOMCTBA TeJl W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nueckue BENWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelHss KHUHETHYecKash DSHEeprus
XA0TUYECKOTO JIBUKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI 3HEprus, padora rasza, Kod(pQUIMEHT MOJE3HOrO JEHCTBHS TEIJIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIIOJIb3YEMbIX BEJTUUMH,
uX OOO3HAYEHMS M E€IUHMIBI, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMYMHAM;

ONMCHIBATh HU3YYEHHBIE JJIEKTPUUECKHUE CBOWCTBA BEIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONIb3ysl (PU3NUECKUE BEITMUMHBL AJIEKTPUUECKUM 3apsi, JIEKTpUYECKoe IOJIe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHMAIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOJIb3YEMbBIX BEIMYMH, HUX OOO3HAueHWs M E€IUHMIIBI,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYMHAMU;



AHATM3UPOBATh (PU3MUYECKUE TIPOIECCHl M SIBICHUS, UCTONB3YS (PU3NYECKUE 3aKOHBI U
MPUHIUIEL: 3aKOH BcemupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, PUHITUI CYIEPIIO3ULIMN CHJI, IIPUHITUTT
paBHOIpaBUsl MHEPLHUATIbHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIICCTBA, TAa30BBIC 3aKOHBI, CBS3b CPEIHEH KUHETUYECKOW HHEPTHH TEIUIOBOTO JIBIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MepBblii 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mMpu 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BbIpaXEHUE U YCIOBUS (TPaHUILIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHSTH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIINH, TPUOOPOB U TEXHHUUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MacCHOrO MCIIOIb30BAHMS B IOBCEAHEBHON KU3HU;

BBITIOJHATh JKCIIEPUMEHTHI TI0 HUCCIICJOBAHUIO (PU3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEpeHuil, Mpu dSToM (HOpMyIHpOBaTh
npobnemy/3agady M TUINOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (U3MYECKHX BEIWYWH, TPH ITOM
BBIOUpATh ONTUMANbHBI CHOCO0 H3MEpPEHUs M HCIOIb30BaTh H3BECTHBIE METOJIbI OIEHKU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (HU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OPSIMBIX  U3MEPCHHA, TMPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIBTATHI
MOJTyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIUYHMH B BUIE TaOIHI] U TpadUKOB, J1e1aTh BHIBOIBI
10 Pe3yJIbTaTaM HUCCIIEIOBAHUS;

coOnrofarh mpaBuiaa O€30MacHOrO TpyAa IMPH MPOBEACHUM HCCIENOBaHUI B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM W TMPOEKTHOW JEATENBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaO0OpaTOpHOro 000pyAOBaHHUS,

pemaTth pacu€THBIE 3aJa4d C SBHO 3aJaHHON (H3UYECKOW MOJENBI0, HCIOIb3Ys
dbuznyeckre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BHIOUpATh (PU3UUECKYIO
MOJICJTh, BBIJICIATh (PU3NICCKUE BEIMYMHBI W (QOPMYJIBI, HEOOXOIUMBIC I e peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAYeHUS (PU3NUECKON BETHUNHBI,

pemiath KadyeCTBEHHBIC 3aJa4d: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPECUMBYIO IICTIOYKY
paccyXIeHUl ¢ OMOPOi Ha U3yUSHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;

UCTIONIb30BAaTh TIPU  PEIICHUH YYeOHBIX 3aJad COBPEMEHHBIE HH()OPMAIIMOHHBIC
TEXHOJIOTUH JUJIsl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAIMU M TPEICTaBICHUS y4eOHOU W
HAyYHO-TIOMYJISIPHON HWH(OPMAIMK, TOJYYCHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPHUTHICCKU
aHAIM3UPOBATH MOTydaeMyro HH(OpPMAIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCUUCKUX M 3apyOSKHBIX YUEHBIX-(DH3MKOB B Pa3BHTHE
HayKH, 00BbICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIOJIb30BAaTh TCOPETHUCCKHE 3HAHWS 10 (U3WKE B IMOBCEAHCBHOW IKWU3HU IS
obecrnieueHns 6€30MacHOCTH MpU 00paIlleHHuH C MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH, AJIS
COXpaHEHHsI 3I0POBbsI U COOITIOJICHHUSI HOPM SKOJIOTHIECKOTO TTOBEICHUS B OKPYXKAOIIEH cpere;

paboTaTh B TPYIIE C BHIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
TPYNNBL, PalMOHATBHO pacHpeleNsiTh OOS3aHHOCTH W IUIAHUPOBATh JIEATCIBHOCTH B
HECTAHJIAPTHBIX CUTYAllUSIX, aJICKBATHO OIIEHMBATh BKJIAJ KAXKJIOTO M3 yYYACTHUKOB TPYIIIHI B
pelIeHne paccMaTpruBaeMOi MPOOIIEMBI.

K xonmy oOyuenust B 11 kJjiacce mpeaMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE JTOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

JEMOHCTPHUPOBATh HA TMPUMEpax poJib U MeCTO (PM3WKU B (HOPMUPOBAHMH COBPEMEHHOM
HAay4YHON KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPAKTUYECKOU
JESTEIILHOCTH JIFOJIEH, IeJIOCTHOCTh U €IMHCTBO (PM3UUYECKON KApTUHBI MUPA;

VUUTHIBaTh TPAHUIBl TPUMEHEHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
QIIEKTPUYECKUIN 3apsii, Jyd CBETa, TOYCYHBIM HCTOYHUK CBETa, sAcpHAs MOJETh aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelieHrnn GU3NYECKUX 3a/1a4;



pacmo3HaBaTh (pU3MYECKHe SBICHUS (TIPOIECCH) U OOBSCHATH MX HA OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAHTOBOM (PU3MKHU: 3JEKTpUUYECKask MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKLINS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBHXKYILIUICS 3apsl,
AIIEKTPOMAarHUTHBIE KOJICOAHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3ALUS CBETa, JUCIEpCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekT), CBETOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UICKYCCTBEHHAs PaJIMOAKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIIEKTPUYECKUHM 3apsij, CHujla TOKa, AIIEKTPUYECKOe
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHHE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIAs CHUIA,
paboTa TOKa, MHAYKLIMS MarHuTHOro mojs, cuwia Ammnepa, cuwia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOT0 M MArHUTHOTO MOJIeH, MEepUOJ] W 4YacToTa KoieOaHui B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKAas Cuila JMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBATh (PUIWYCCKUN CMBICT HCIIOJB3YeMbIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIHUUHY C APYTUMHU BEJIMUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3UUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETAa, DHEPrus U
UMIynbC (OTOHA, TEPHOJ IOJypaclaja, YHEPTUs CBSI3W aTOMHBIX SAEp, NpPH ONHCAHHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYUHY C APYTUMHU
BEJIMUYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NYECKON BEJTMUHHBI;

AHAIN3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUS, UCHOIb3ys (U3NYECKUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTEAOBAaTENbHOTO W MAPAIIENBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaCHpOCTPaHEHUsI CBETa, 3aKOHBI OTPAKEHHUsI CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHME OWHIITeHHa 111 Qorodrddexra, 3aKOH COXPaHEHUsS] HHEPTUU, 3aKOH
COXpPAaHEHHUsSI MMIYJbCa, 3aKOH COXPAHEHUsI DIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH paguOaKTUBHOTO pacmaja, MpU ATOM pPa3InyaTh
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €0 MAaTeMaTH4YeCKOe BBIPAKEHHE W YCIOBUSA (TpPaHMIIBI,
00acTi) IPUMEHUMOCTH;

OTIpE/ICNIATh HAIpPABJICHHWE BEKTOpPA MHIYKIUU MArHUTHOTO TOJSI MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M OMKCHIBATh N300pa’keHHe, CO3/IaBaeMOe IMIIOCKHM 3€pKaJloM, TOHKOH JTIMH30M;

BBITMOJHATh JKCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM W MPOLECCOB C
UCTIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWil: Tmpu dSTOM  (HOpMyIHpOBaTh
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAMUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh TIPSIMbIE W KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIUYUH, TPH STOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS W HCIOJNb30BaTh W3BECTHBIE METOIBl OIICHKU
MOTPENIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (DU3MUECKHUX BEJIMYUH C UCTIOIB30BaHUEM TIPSIMBIX H3MEPEHU:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
Gu3MYECKUX BEIWYMH B BHAE TaOMUI] M TpauKOB, MelaTh BBIBOABI IO pe3yiabTaTam
UCCJIEIOBAHMUS,

coOnronarh mpaBuiaa O€30MacHOTO TPyAa IMPU NPOBEIACHUHM HCCICIOBAHUN B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIENOBATENILCKOM M  TMPOEKTHOW JESATENbHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPATOPHOTO 000PYIOBaAHUS;



pemiath pacy€THble 3aJadyd C SIBHO 33JaHHOM (DU3MUYECKOW MOJENbIO, HCIONb3Ys
(Gu3nyeckre 3aKOHbl M IPUHLUIIBI, HA OCHOBE aHaJIU3a YCJIOBHs 3a7a4l BEIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH I1OJIyYEHHOTO 3HaUeHUsI (PU3MUEeCKOi BEINUHHBI,

pelarb KayeCTBEHHBIE 3aJayd: BBICTPAMBATH JIOTUYECKH HENPOTUBOPEUYMBYIO LIEIIOYKY
paccyKIeHUI C OIIOPOi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SABICHMUS;

UCTOJB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAlMM W MPEACTaBICHUS Y4eOHOH U
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMy0 HH(POPMALUIO;

OOBSICHATH MPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHS UX 0€3011aCHOIO MCII0JIb30BAaHMS B IOBCEITHEBHOM YKU3HU;

NPUBOUTH TPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HAayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA TO (U3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MaCHOCTH TP OOpALLEHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, AJIS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJCHUS HOPM IKOJIOTHUYECKOT0 ITOBEICHUS B OKPYXKAIOLLIEH cpelie;

paboTaTh B IpyIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
IpyNNbl, palUOHAIbHO pacHpelessiTh OOA3aHHOCTH U  IUJIAHUPOBATh JESATEIBHOCTb B
HECTaHJAPTHBIX CUTYaLMUsX, aJeKBaTHO OLICHMBATh BKJIAJ KaXKIOTO M3 yYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBaeMOM IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

HanmeHnoBaHMe pa3ae/ioB U TeM
NPOrpamMmbl

Ne i/

KoanyecTBo 4acoB

Bcero

Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIEe Pecypchl

1.1 ®du3nKa U METOIbI HAYYHOTO MTO3HAHUS 2 bubanorexa L{OK https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bu6muoreka [TOK https://m.edsoo.ru/7f41bf72
2.2 JluHamuka 7 bu6muoreka LTOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpAaHEHHSI B MEXaHUKE 6 bubaunorexa [IOK https://m.edsoo.ru/7f41bf72
Htoro no pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM

3.1 9 bubnmorexa LIOK https://m.edsoo.ru/7f41bf72
TEOpUHr
3.2 OCHOBBI TEPMOTMHAMUKH 10 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
3.3 ATpEraTHbIe COCTOAHMS BEIIECTBA. 5 Bbu6moreka LIOK https://m.edsoo.ru/7f41bf72
@da30BbIE IEPEXOABI
Hroro no pazgeny 24
Paznea 4. 9JIEKTPOJANHAMUKA
4.1 ‘ DNeKTpocTaTHKa 10 bubmumoreka LIOK https://m.edsoo.ru/7f41bf72
4.2 HOCTOAHHRII IICKTPHHICCKHH TOK. 12 bub6mmoreka [{OK https://m.edsoo.ru/7f41bf72
TokH B pa3iuyHbIX Cperax
Hroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Ne i/

KoJsnuyecTBo 4acoB
Bcero

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PECYPCHI

Paznea 1. JIEKTPOJAUHAMUKA

11 MaruuTHOe noJie. DIeKTpOMarHuTHas 11 bubnuorexa [JOK
HHTYKIIAS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Paszpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHW4ecKue U SJIEKTPOMArHUTHBIE 9 bubnunoreka [JOK
KOJICOaHMSI https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 5 bubnnorexa [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnnoreka [JOK
23 Onrika 10 https://m.edsg.ru/7f4lc97c
Wroro no pazueny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIuanbHOM TEOPUH 4 bubnunoreka [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnuoteka [JOK
4.1 DNeMEeHTbI KBAHTOBOW ONTHUKU 6 https://m.edsoo.ru/7f41¢97¢
bubmuorexa [JOK
42 Crpoetine atoma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
43 AToMHO® 7pO 5 https://m.edsoo.ru/7f41c97c
Wroro no pazmeny 15
Pa3nea 5. 9JJIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHN
5.1 DeMeHTBl aCTPOHOMUU U aCTPOPHUIUKU 7 bubmorexa [IOK

https://m.edsoo.ru/7f41c97c
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Ntoro no pazgeny

Pa3znen 6. OBOBIAIOIIEE IOBTOPEHUE
6.1 O6o061maromiee MOBTOPEHUE

Hroro no pazneny
PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus

10.1

10.2

10.3

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(GhopMUpPOBaHHH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTHHU
COBPEMEHHON TEXHUKH U TEXHOJIOTHUH, B MPAKTUYECKON AEATECIbHOCTH
Jroei

YYHUTHIBATh TPAHUIBI IPUMCHCHHS H3YyYCHHBIX (U3MUECKUX MOJICIICH:
MarepuaiabHas TOYKa, WHEPIHANbHAs CHCTEMa OTCYETa, aOCOJIOTHO
TBEPIOE TEJO, UJICATBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U
TBEPABIX TEJ, TOUYCYHBIA SJICKTPUYECKUN 3apsii — MNpU PEIICHUU
¢bu3nveckux 3a1aq

Pacnio3naBath (usmueckue sBieHUs (POIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXAaHMKH, MOJEKYJISIPHO-KMHETUUYECKOW TEOpUu
CTPOEHHUS BEIleCTBA U  JJIEKTPOJMHAMUKH: pPABHOMEpPHOE H
PaBHOYCKOPEHHOE MpsIMOJUHEIHOE JBU)KEHHE, CBOOOAHOE IMaJeHHE
T€d, JABWKEHHE IO OKPY)XHOCTHU, HUHEpLUs, B3aUMOJCIHCTBUE TEI;
muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  Tel, M3MEHEHHe o0bEéMa Teln TMpU  HarpeBaHUU
(oxJlaXkieHnHn), TEMJIOBOE paBHOBECHE, HCIApEeHHe, KOHJIEHCallus,
IJIaBJICHUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIAXXHOCTh BO31yXa,
MIOBBIIICHNUE JABJICHUS ra3a PU €r0 HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXJAy IapaMeTpaMd COCTOSHHUS Ta3a B H30MpOIECccax;
9JIEKTPU3aLUs TEJl, B3aUMOJEHCTBHE 3apsiiOB

10.4

OnuceiBaTh MEXaHUYECKOE JIBWKEHUE, MCHOIb3ys (U3HUECKue
BEJIMYUHBL: KOOPAMHATA, IIyTh, IEpEMELIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tella, CWIa, HMIYJbC Tela, KHHETHUYECKas DHEPIHus,
MOTEHIMaJbHasl JHEeprus, MeXaHudeckas paboTa, MexaHHYecKas
MOIIIHOCTb; IIPU OMUCAHUM MPABUILHO TPAKTOBATh (PU3MUECKUI CMBICIT
UCMOJb3yEeMbIX BEIMYMH, MX OO0O3HAueHHs M EIWHUIIBI, HaXOIUTh
(hopMyIibl, CBSI3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU
BEJIMYNHAMHU

10.5

OnuceiBaTh HW3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TET H TEIJIOBHIE
SBIICHHUS, WCIONB3ysd (U3MYECKUE BEIMYUHBL: JaBJICHHE Tasa,
TeMIlepaTypa, CpeIHssl KWHETHYeCKas DJHEPrusi XaoTHYECKOTo
JMBIDKEHUS MOJIEKYJ, CpPEIHEKBaJpaTHYHAas CKOPOCTh MOJICKY,
KOJMYECTBO  TEIJIOTHI, BHYTPEHHSII DJHeprus, paboTta rasa,
KO3 (UIMEHT TOJE3HOTO JEWCTBUS TEIUIOBOTO JBHUTATEINSI; MpHU
OTHCaHUU MPaBUIBHO TPaKTOBATh ¢busznaeckuit CMBICIT
WCIOJIb3YEMBIX BEIUYHMH, WX O0O3HAUEHUS WM EJIWHUIBI, HAXOJWUTh
(hopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PH3UYECKYIO BEIMUUHY C APYTUMH
BEJMYNHAM

10.6

OnuceiBaTh H3y4YeHHbIE JJEKTPUUECKHE CBOWCTBAa BEIECTBA U
ANEKTPUYECKUE  SIBIICHUS  (MPOILECCHI), HCIONB3ys  (hU3UYECKHe
BEJIMYMHBI: JNEKTPUYECKUN  3apsf, JJNIEKTPUYECKOE  TIOJIE,




HAaIpsHKEHHOCTh  MOJIA, IMOTEHLMAN, Pa3sHOCTh IOTCHUUAIOB; IIpU
OTMCaHWU NPABWIBHO TPAKTOBATh (PU3UUECKUI CMBICT MCIOJIB3YEMbIX
BEIMYUH, HX OO0O3HAYEHUS U EIUHULBI;, YKa3blBaThb (HOPMYIIBI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEIMYMHY C  JAPYTUMH
BEJIMYUHAMHU

10.7

aHaIM3UpOBaTh (PU3MUYECKHE MPOLECCHl M  SBJICHMS, HUCHOJIb3Ys
¢u3nvecKkne 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTO TsAroTenus, |, 11
u |1l 3akonsl HproTOHA, 3aKOH COXpaHEHHs] MEXaHWYECKOM SHEpIuH,
3aKOH COXpaHEHMsI UMITYJIbCa, IIPUHLUII CYNEPIO3ULIMH CUJI, IPUHIUI
paBHOIIPAaBUS MHEPLUAIBHBIX CHUCTEM  OTCYETA;  MOJIEKYJISAPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHUS BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeAHel KUHETUYECKOH HSHEepruM TEIJIOBOIO IBMIKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TEMIIepaTypoi, MEpPBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXpPaHEHMs JJIEKTPUUYECKOro 3apsjaa, 3akoH Kyrnona; npu 3ToMm
pa3nuyath CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTEeMaTHYEeCKOe
BBIpQ)KEHUE U yCIOBUs (TPaHHULIbl, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPUHLUIBI JEHCTBUS MaIlUH, HPUOOPOB H
TEXHUUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBUS HUX O€3011acHOro
UCIOJIb30BAHUS B IOBCEIHEBHON )KU3HU

10.9

BBINONHATE SKCIIEPUMEHTHI 110 UCCIICTOBAHUIO (PU3UUCCKUX SIBICHUH U
MIPOLIECCOB C MCIIOJIb30BAHMEM NPSIMBIX U KOCBEHHBIX U3MEPCHHIA; TIPU
3ToM (QOopMyIHpOBaTH MpodiieMy (3a7ady) W THUIOTE3y Yy4eOHOro
OKCHEpUMEHTa,  COOMpaTh  YCTaHOBKY M3  NPEAIOKEHHOTO
000pynOBaHusl, MPOBOJUTH OMBIT U (HOPMYITHPOBATH BHIBOIBI

10.10

10.11

10.12

OCYHICCTBJ'I?ITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUSA (1)I/ISI/ILIGCKI/IX
BCJINYHH, IIPpU 3TOM BI>I6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HN3MCPCHUA U
HCIIOJIB30BaTh U3BCCTHHIC METO/IbI OICHKN HOI‘pGIHHOCTGfI H3M€p€HPII>i

HccnenoBath 3aBUCUMOCTH MEXAYy (QU3NYECKUMH BEJIMYMHAMH C
HCIIOJIb30BAHUEM MPSMBIX HM3MEPEHMI; IPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHPOBATh pPE3yJabTaTbl MOJYYEHHOW 3aBUCHMOCTH
(Gu3nYecKUX BEJIMYUH B BUJE TaOJIUI U TPa(UKOB, J1eaTh BHIBOJIBI IO
pe3yabTaTaM MCCIEeJOBAHUS

Cobmonate mpaBwiia 0e30mMacHOro  Tpyda NpU  TNPOBENECHUU
UCCIIEIOBAaHUM B  paMKax Yy4eOHOTO DJKCIepUMEHTa, Yy4eOHO-
HCCIIEIOBATENILCKOW M MPOEKTHOM JEATEIBHOCTH C HMCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaAHUS

10.13

10.14

Pemarp pacuérHbie 3a1aul ¢ SBHO 3aJaHHON (U3MUYECKON MOEINbIO,
WCTIONB3Ysl (PU3MUYECKHE 3aKOHbI W TPHUHIMIBI, HA OCHOBE aHaIM3a
yCIOBUSL  3a/ladydl  BbIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
¢u3nueckre BeNUYUHBI U (HOPMYJIbI, HEOOXOIUMBIE JUIsl €€ pelIeHuUs,
MPOBOJIUTH PAcU€Thl U OLIEHUBATh PEATbHOCTh MOJIYYEHHOI'O 3HAYEHUS
(hbU3UIECKON BEITMYUHBI

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpPAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO IIEMOYKY PACCYKJEHUU C OMOPO HAa M3YyUYECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

10.15

Hcnonp3oBaTh MNpH  pelICHHMM YY4eOHBIX 3aJad  COBPEMEHHbBIC
MH(OpPMALIMOHHBIE TEXHOJOTMHM JUIsl TIOMCKA, CTPYKTYpUPOBaHMS,
WHTEpOpETallMd M MPEICTaBICHUS y4eOHOM W Hay4HO-TIOMYJISIPHOMN
uH(OpMAaLIUY, MOJIYYEHHON M3 pa3IUYHbIX MCTOYHUKOB; KPUTHUYECKU




aHAJIM3UPOBATH MOJTYYaeMyt0 HH(OPMALIHIO

10.16

[IpuBoauTh HpHUMEpHl BKJIaJa POCCUHUCKUX U 3apyOekHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

10.18

Hcnonp30BaTh TEOpETHYECKHE 3HAHUSA 1O (H3MKE B MMOBCEIHEBHOMN
XKU3HU JUTsl o0ecriedeHust 0€301aCHOCTH MPpH O0paIeHuu ¢ prudopaMu
U TEXHUYCCKHMHU YCTPOHCTBAMH, ISl COXPAHEHHs 3I0POBbS U
COOJIIO/ICHHSI HOPM DKOJIOTUYECKOT0 TIOBEICHHS B OKPY>KalOIIei cpere

PaGoTtate B rpymme ¢ BHIOJIHEHUEM PA3JIUYHBIX COIUAIBHBIX POJIEH,
[JIaHUpOBaTh  paboOTy  TpPyHIbl, PAlMOHAIBHO  pacHpeaeisiTh
003aHHOCTM ¥ IIJJAHUPOBATh JEATEIbHOCTb B HECTAHJIAPTHBIX
CUTyallMsIX, aJleKBaTHO OLIEHMBATh BKJIAJl KaXXJIOTO W3 y4YaCTHUKOB
IPYIIIBI B pELIEHUE paccMaTpUBaeMoOM MpooIeMbl

11 KJIIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

111

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBaHusi

JleMoHCTpHpOBaTh Ha TMpUMEpPax PoOJdb W MeCTo (HU3UKH B
(hopMUPOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH
TOJIeH, IeTOCTHOCTh U €IMHCTBO (PM3UUYECKOM KapTUHBI MUpa

11.2

VY4YuTBIBaTh TPaHMIIbI IPUMEHEHHUS U3YUEHHBIX (U3NYECKUX MOJETCH:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, slepHas MOJAENb aTOMa, HYKIIOHHAs
MO/IeJIb AaTOMHOT'O si/ipa MPH pelieHNH (PU3NYECKHX 3a1a4

11.3

11.4

Pacnio3HaBath ¢u3nueckue siBIEHUS (IIPOLECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  DJIEKTPOJAMHAMUKM W  KBaHTOBOM  (pu3mkwm:
JIEKTPUYECKasi MPOBOJUMOCTb, TEIMJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aUMO/IeHiCTBHE MarHuTOB,
JIEKTPOMArHuTHas WHAYKLUS, JeicTBHE MarHUTHOTO TMOJs Ha
MPOBOJHUK C TOKOM MW JBIXKYIIMWCS 3apsl, JJIEKTPOMarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pachpoCTpaHEHUE CBETa,
OTpakeHHe,  IMpejomiieHue, uHTepdepeHuus, audpakuus U
MOJISIpU3aLUsl CBETa, AMCIEPCUsi CBETa, (DOTORIEKTPUUYECKUH ekt
(boTtorpdexrt), cBeToBOE MaBleHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HCKYCCTBEHHas
pPalnOaKTHBHOCTD

OmnuceiBaTh  W3YyYCHHBIE CBOWCTBA  BEMIECTBA  (DIEKTPUUYECKHUE,
MarHMTHbIE, ONTHYECKUE, DIEKTPUUECKYIO0 IMPOBOJAUMOCTb Pa3IUYHbIX
Cpel) U DJIEKTPOMAarHuTHbIE sBJIEHUS (TPOIECCHI), HCIOJb3Ys
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
WIEKTPUUECKOE  HANPSIKEHHE,  NIEKTPUUECKOE  CONPOTUBIICHHUE,
paszHocTh moTeHnuanos, DJIC, paboTa TOKa, MHIYKIUS MarHUTHOTO
nons, cuima Awmmepa, cwia JlopeHna, HMHIYKTHBHOCTb KAaTYILIKH,
SHEPrusl IEKTPUYECKOTO M MArHUTHOTO IIOJIEW, MEpPHOJ] M 4YacToTa
Kosie0aHui B Kosie0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKa B IpoLecce
rapMOHHYECKHUX 3JIEKTPOMAarHUTHBIX KoJieOaHuH, ¢dokycHoe
paccTOosiHUE M ONTHYECKas CHja JIMH3blI, IPU ONUCAHUM IPAaBUIBHO




TPaKTOBAaTh (PU3WYECKUN CMBICT HCHOJb3YEMbIX BEIWYUH, HX
0003HAYCHHS W €IUHMIbI, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE
JaHHYI0 (QU3MYECKYIO BEJITUYHUHY C APYTUMU BEITMYUHAMU

11.5

11.6

OnuceiBaTh M3y4eHHBbIC KBAHTOBBIC SIBJICHHS U TPOIIECCHI, HUCIOIB3YS
(U3UYEeCKUEe BEIWYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, DHEPrHs W UMIYJIbC (OTOHA, TEPUOJ
moyypacmiajaa, DJHEpPrus CBS3M aTOMHBIX sJIep; MPH  OINUCAHUU
MPAaBWJIBHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3YEMbIX BEJIIMYHH,
X 00O3HAYCHHS W EAMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE
TaHHYIO (QU3NYECKYIO BEJIHYNUHY C APYTHMHU BEIMYMHAMHM, BBIYUCIIATH
3Ha4YCHHE (PU3NUYECKON BETUIMHBI

AnanmusupoBaTh (U3MYECKHE TMPOLECCHl U SBICHHS, HCIOIb3YS
¢dusnveckue 3aKOHbl M NPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICAOBATEIBHOTO M TAapajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3akoH Jkoyns — JIeHia, 3aKOH 3JIEKTPOMArHUTHOW MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKCHHS CBETa,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE OWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXPaHEHUS
UMIIYJIbCa, 3aKOH COXPaHCHHs SJCKTPUYECKOrO 3apsaa, 3aKoH
COXpaHCHMsT  MaccoOBOIO  4YHCJIa, NOCTyidarel  bopa,  3akoH
palIMOaKTUBHOTO pachajza, TMpH OSTOM pPa3indyarth CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYCCKOE BBHIPAKCHUE M YCIOBHS
(rpaHwuIIBI, 00JIACTH) TPUMEHHUMOCTH

11.7

11.8

11.9

11.10

11.11

11.12

OnpenensTh HampaBl€HWE BEKTOpa HWHIAYKIMH MAarHUTHOTO OIS
MIPOBOJIHUKA C TOKOM, CHUJIBI AMIiepa u cuiibl JIopeniia

Ctpouth ¥ OMNHUCHIBAaTh HW300pa)KEHHE, CO3[aBAEMOE TUIOCKUM
3€pKaJiOM, TOHKOW JIMH301

Brimoaaars OKCIICPUMCHTEI IO UCCICAOBAaHUIO (1)I/I3I/I‘IGCKI/IX SIBJICHUU U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
sToM (dopmyaupoBaTh MpoOieMy (3aady) W THUIIOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY U3  MPEIJIOKEHHOTO
000py10BaHusl, MPOBOJUTH OMNBIT U (POPMYIHPOBATH BHIBObI

OCYIHCCTBJ'ISITB NpsAMbI€C W KOCBCHHBLIC H3MCPCHUMA (1)I/IBPI‘—IGCKI/IX
BCJIIMYHH, IIPpU 3TOM BLI6I/IpaTL ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA U
HUCIIOJIB30BaTh U3BECCTHHIC METOJbI OLICHKN HOFpeHIHOCTeﬁ I/I3MepeHI/II\/'I

HccnenoBath 3aBHCUMOCTH (PU3UYECKUX BEJIUYHH C HCIIOIH30BAHUEM
NpSIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYHUPOBAThb YCTAHOBKY,
(buUKCUpOBaTh PE3YNHTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NUECKHUX
BEJTMYMH B BHJIE TaONIUIl ¥ TpadUKOB, JIENaTh BBIBOJBI M0 PE3yIbTaTaM
HCCIEIOBaHUS

Cob6mogate mpaBuia 0Oe30macHOTO Tpylda IMpH  IPOBEIECHHUH
UCCIEeIOBAaHUH B paMkKax y4yeOHOTO OSKCIEpUMEHTa, YydueOHO-
MCCIIEI0BATENIbCKON M MPOEKTHOM AEATEIBHOCTH C MCIIOIb30BAHUEM
U3MEPUTENIbHBIX YCTPOICTB U J1a0OpaTOPHOTO 000pyIOBaHUS

11.13

Pemate pacu€rHple 3a/aun ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIENBIO,
UCTONB3ys (PU3MUECKHE 3aKOHBI M TNPUHIIMIIBI, HAa OCHOBE aHaIM3a
YCIOBUSL  3aJauydl  BBHIOMpAaTh (U3MYECKYI0 MOJENb, BBLACIATH
¢usnyeckue BeTUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE Ui €€ pelieHus,
MPOBOANTH PACUETHI U OICHUBATh PEAbHOCTD IOJyYCHHOTO 3HAYCHUS




(bU3UIECKON BETMUMHBI

11.14

Pewate Ka4eCTBEHHbIE 3a1a4u: BBICTPAaNBaTh JIOTUYECKH
HENPOTUBOPEUHUBYIO LEMOYKY PACCYKACHUN C OMOPOM HA WU3yYEHHbIC
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SIBIICHUS

11.15

Hcnonp3oBaTh mpu  pelieHUd yueOHBIX 3aJad  COBpPEMEHHbBIC
WH(GOPMALIMOHHBIE TEXHOJIOTUH JUIS IIOHMCKA, CTPYKTYpUPOBAHUS,
UHTEpIpEeTallM W TPEJACTAaBICHUS Y4eOHOW W HAy4YHO-TIOMYJISIPHOM
uHpOpMAalNY, TOJYYSHHOW M3 Pa3TUYHBIX MCTOYHUKOB; KPUTHUECKH
aHAJIM3UPOBATH MOTY4aeMyI0 HH(GOPMALIHIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIlIUH, MPHUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B
MTOBCETHEBHOM JKU3HU

11.17

[IpuBoaUTE TpUMEpHl BKJIaJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MHDa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonb30BaTh TeOpeTHYECKUE 3HAHUS MO (DU3MKE B IMOBCEAHEBHOU
YKU3HM U1 oOecrieueHns 0€30IMacHOCTH MpU OOpaIlleHHH ¢ TPUOopaMu
M TEXHUYSCKUMHU yCTPOWCTBAMH, JMJII COXPAHCHHS 370POBbSI H
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBE/ICHHUS B OKPYIXKAFOIIEH cpejie

11.19

PaGotats B rpynme ¢ BBIIOJIHEHHEM DPa3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUpOBaTh ~ pabOTy  IpyHNbl,  PALMOHAIBHO  PacCHpeAesTh
00513aHHOCTM M IUIAHUPOBaTh JIESATENbHOCTh B  HECTaHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJIAJ KaXJIOr0 U3 YYaCTHHUKOB
IPYIIIBI B PELIEHUE paccMaTpUBaeMoil poOIeMsl




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon Koxa npoBepsiemoro

pa3aejia IJIEMEHTA

IIpoBepsieMble 3IeMEHTHI COAePKAHUSA

OU3NKA 1 METOJbI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o npupoae. Hayunbie
METO/bI MTO3HAHMS OKpYyXkaromero Mupa. Poib
JKCIEpUMEHTA M TEOpUH B  IIpolecce
MO3HAHUS PUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopnenupoBanue (U3MYECKUX SBICHUH H
npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TEOpUU. ['paHULIBI NPUMEHHUMOCTH
(buzruecKux 3aKOHOB. [TpuHnun
cootBeTcTBUs. Poinb u Mecto ¢usuku B
(hopMupoBaHHUH COBPEMEHHOM HAay4YHOH
KapTHUHbI Mupa, B MPaKTUYECKOU
NEeITEeIbHOCTH JII0ACH

MEXAHHWKA

##HPari#KMHEMATHUKA

2.11

Mexannueckoe nukeHue. OTHOCUTEIBHOCTD
MeXaHHuecKoro jaBrkeHus. Cucrema oTcuéra.
Tpaexropus

212

Ilepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOPOCTb) M YCKOpPEHHE
MaTepuaibHON TOYKHM, UX NPOEKIUU HA OCH
CHUCTEMBI KOOpP/IMHAT. Cnoxenue
MepeMENIEHUH U CI0XKEHUE CKOPOCTEN

2.1.3

PaBromepHOE 51 PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBWKCHUE. I'paduxu
3aBUCUMOCTHU KOOpPJMHAT, CKOPOCTH,
YCKOPEHMH, IIyTH " repeMenieHus
MaTepUaIbHON TOYKH OT BPEMEHHU

2.1

2.14

2.15

CBoOoHOE majieHne. Y CKOpeHrne cBOOOTHOTO
MaJeHUs

KpuBonuneiinoe naBwxeHue. PaBHOMepHOe
JBWKEHHE  MaTepUalbHOM  TOYKM  TIO
OKPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEMHAas
CKOPOCTb. [Tepuon 51 4acToTa.
[IeHTpOCTpPEMUTEIIBHOE YCKOPEHHE

2.16

TexHnueckue  ycTpOMCTBa: CIHUIOMET,
JBY)KEHUE CHApSA0B, LEMHbIE M PEMEHHbIE
neperadyu

2.1.7

[IpakTuueckue paboTHI. N3mepenune
MTHOBEHHOU CKOpOCTH. HUccnenosanue
COOTHOULICHUS MEXKIYy IyTSIMU, NPOUIECHHBIMU
TEJIOM 332  TIOCIEOBaTEIbHBIE  PaBHBIC




MIPOMEXYTKH BPEMEHH MPHU PaBHOYCKOPEHHOM
JBIKEHUM C HAYaJbHOM CKOPOCTHIO, PaBHOM
HyIto0. M3yueHnue NBHKEHUS 1IapUKa B BA3KOM
KUJIKOCTU.  V3yueHue  JBUIXKEHUSA  Tela,
OpOILIEHHOT0 TOPU30HTAIBHO

2.2

2.3

##Pari## IMHAMUKA

2.2.1

[Tpunimn OTHOCHUTEIBLHOCTHU Tamumnes.
IlepBbii 3akoH Hbrorona. MuepuuanbHbie
CHUCTEMBI OTCUETa

2.2.2

2.2.3

Macca tena. Cuna. [IpuHuun cynepno3uiuu
cul

Bropoii 3akoH HproToHa a1 MarepuanbHOU
TOYKM B HWHEPLHAIBHOW CHUCTEME OTCYETA
(UCO). Tperuii 3akon Hprlotona s
MaTEpUAIbHBIX TOYEK

2.2.4

3aK0H BCEMHUPHOTO TAroTeHusl. Cuiia TSHKEeCTH.
[TepBas kocMu4deckas CKOpocTh. Bec Tena

2.2.5

Cuna ynpyrocru. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHus
CKOJBKEHUSI U  CHJIA  TPEHUS  TOKOS.
Koaddunuent tpenus. Cuna conpoTUBICHUS
TIPU ABUKEHUU TeJa B )KUJIKOCTH WJIH Ta3e

[MocTynarensHOe W BpaIIaTeIbHOE JBHKCHHE
abCoJIIOTHO TBEPJOTO Tena

2.2.8

MOMEHT CHJIBI OTHOCUTEIBHO OCH BPAILLEHUS.
[Inedo cunsl. YcinoBus paBHOBECUs TBEPAOIO
tena B UCO

2.2.9

TexHuueckne  yCTpOMCTBA:  MOJIIWITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[Ipaktuuyeckue pabotel. M3yueHue NBUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TMOJ
JNENCTBUEM HECKOJIbKUX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B nehopMUpYyEMOil TpYyKHHE U PE3UHOBOM
oOpasme, OT BEIWYUHBI UX JAePopMaIiuH.
HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO
TeJa, UMEIIIEr0 OCh BPAIICHUS

###Par#H#3AKOHBI COXPAHEHIA B MEXAHUKE

NMmnynsc MarepuanbHONM TOYKH, CHCTEMBI

2.3.1 MaTepUaJIbHBIX ToueK. MMmynsc cuiasl u
W3MEHEHHE UMITyJIbCca Tella

2392 3akoH coxpaneHus wumnyisca B HCO.
PeaktuBHOE NBHXKEHUE

2.3.3 PaGora cuibl

234 MOIIHOCTE CHIBI

235 Kunetrnueckas sHeprus MaTepuaibHON TOYKH.

TeopeMa 0 KUHETHYECKOU YHEPTUU




2.3.6

2.3.7

2.3.8
2.3.9

[Torenmmansuast sHeprus. [loTeHnumanbHas
SHEPTUs yIpyro nepOpMUPOBAHHOM
npyxunbl. [loTeHIMagpbHas SHEpPrus Tena
BOJIM3U TIOBEPXHOCTH 3eMIIH

[loTeHumanpHble M HENOTCHLUAIbHBIC CHIIBIL.
CBs3p pabOThl HEMOTEHLUHUAIbHBIX CHJI C
HU3MEHEHUEM MEXaHUYECKON SHEPIrUU
CHUCTEMBI Tel. 3aKoH COXPaHEHHUs
MEXaHUYECKON IHEPIrun

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

TexHu4eckue yCTpOMCTBA: ABUKEHUE PaKeT,
BOJIOMET, KOIIEP, IPYKUHHBIA TUCTOJIET

2.3.10

[Ipaktuueckne pabotel. M3ydeHue cBszH
CKOpOCTEH Ten Tpu HEYHpyrom yaape.
UccnenoBanme cBsa3u  paboOThl  CHIIBI €
W3MCHCHHEM MEXaHHYECKOHM SHEePTUHU Telia

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUKA

3.1

#H#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

311

3.1.2

3.1.3

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BpoyHnosckoe
neuxenue. [luddysusa. Xapakrep ABMKEHUS U
B3aI/IMOI[CI\/'ICTBI/I5[ HJaCTHUIL B€IIECTBa

Mopaenu CTpoeHMsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB
BEIIECTBA HA OCHOBE ATHX MoJiejel

Macca w™onekyn. KonudecTBo —BemiecTsa.
[TocTostHHass ABoraapo

3.14

TenmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [llkana remneparyp Llenscus

3.15

Mopnens  upeanpHOro  raza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPHUH UJIECAIBHOIO ra3a

3.16

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOW PHEPIUU TEIIOBOTO JBUKEHHUS
yactul ra3a. [llkana remneparyp KensBuna

3.1.7

3.1.8

3.1.9

VpaBuenne Knanelipona — MeHaeneesa.
3akon JlanbTOHA

I'azoBbie 3akoHBI. M30mpo1IECCHl B UAEaTbHOM
ra3¢ ¢ IOCTOSHHBIM KOJIMYCCTBOM BEIIECTBA:
M30TEepMa, U30X0pa, n300apa

Texunyeckue yCTpOICTBA: TEPMOMETD,
OGapomeTp

3.1.10

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3/yXa B KJIaCCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MEXIY MapamMeTpaMu COCTOSIHUS
pa3peKEHHOIO ras3a

3.2

OCHOBbI TEPMOJIMHAMUMKN




321

TepMmoguHamuyeckass cucteMa. BHyTpeHHsA
SHEpPrus TEPMOJMHAMUYECKONW CHUCTEMBI U
CHocoObI €€ U3MEHEHUSI

3.2.2

3.2.3

KonunuectBo Ternotel u paborta. BuyTpeHHnss
SHEPrusl OJJHOATOMHOI'O WJEAJIBHOTO Ta3a

Buasl Temnonepenayu: TEMJIONPOBOIHOCTD,
KOHBEKIIMSI, U3JydeHHue. TermoéMKocTh Teda.
ViaenbHas TEINIOEMKOCTEL BemiecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPU TEIIIOTepe1aue

3.2.4

3.25

3.2.6

3.2.7

3.2.8

[TepBriit 3aKoH TepMoauHamMuku. [Ipumenenue
IIEpPBOTO 3aKOHAa  TEPMOIAMHAMUKHU K
n3onpoueccam. ['paduueckas uHTepnpeTarys
paboThI Ta3a

TenmoBbie MammHbl. [IpuHIMIBL OelCTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus sHEPTUH
B TEIUIOBBIX  MammHax. Koaddumuent
nonesnoro  geicrBus  (manmee —  KIIJ)
terioBoid MamuHbl. [ukin Kapro u ero KII/]

Bropoit 3aKOH TEPMOJMHAMUKH.
HeobOpatumocTh  mporieccoB B NPHPOJE.
TennoBble  nABUraTeNH. DKoJIorn4eckue
po0JIEMBI TETJIO3HEPTETUKH

TexHuueckue YCTPOMCTBA: JBUTaTEIb
BHYTPEHHETO cropaus, OBITOBOI
XOJIOAWIBHUK, KOHAULMOHED

[IpakTuueckue padotsl. U3mepenue ynenbHOM
TEMJI0EMKOCTH

3.3

##HPar### AT PET ATHBIE COCTOSHUA BEIIIECBA. ®A30BbIE

33.1

[NEPEXO/IbI

[TapooGpazoBanue u koHneHcauus. Vcnapenue
u KUIICHHE. VY nenbHast TEIIOTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPaTypbl
KUTIEHUS OT JaBJICHUS

3.3.2

AOCONIOTHAsS M OTHOCHUTENIbHAs BJIAXKHOCTb
Bo3ayxa. HacelmeHHsli nap

3.3.3

3.3.4

TBépmoe  Teno. Kpucrannuueckue  u
amopdHbIe Tenma. AHHU30TPONHS  CBOMCTB
KpHUCTAJIJIOB. Kunxue KPHUCTAJIBL.
CoBpeMeHHbIE MaTEpHAIIbI

[[naBnenne W KpuUCTAIM3aNMs. Y AeTbHAS
TerutoTa maBneHus. Cyonumanus

3.35

YpaBHEHHE TEIIOBOrO OamaHca

3.3.6

TexHudeckue yCTpOMCTBA: TUTPOMETp U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHUH
IIOJIy4YEHUSI COBPEMEHHBIX MAaTE€pHaJIOB, B TOM
4KCJIe HAHOMATEPHUAIIOB, U HAHOTEXHOJIOTUU

3.3.7

[IpakTnueckue paboThI. W3mepeHue
BIIQJKHOCTH BO3]lyXa




SJIEKTPOAMHAMUKA

4.1

#H#HPar### O JIEKTPOCTATHUKA

41.1

412

DnekTpu3anus Tejl. DIeKTpudeckui 3apsa. JIBa
BU/JIA AIEKTPUUECKUX 3aPsI0B

[IpoBoaHUKH, IADIIEKTPUKHA u
MOJTYITPOBOTHUKHU

4.1.3

3aKoH COXpPAHCHUA SJICKTPHUICCKOI'O 3apiaaa

414

415

B3aumopeiictBue 3apsanoB. 3akon Kynona

DnexTpuueckoe  IoJie. Hanpspk€HHOCTD
AIIEKTPUIECKOTO THOJIA. [MTpuHIMI
cynepno3uiuu.  JIMHUM ~ HanpsSKEHHOCTH
AIIEKTPUIECKOTO TIOJIS

4.1.6

4.1.7

4.1.8

4.1.9

4.1.10

Pabora cmi  ANEKTPOCTATUYECKOTO  ITOJIS.
Ilorenuuan. Pa3HocTh MOTEHIINATIOB

HpOBOIIHI/IKI/I U JUSJICKTPUKKU B IMOCTOAHHOM
QJICKTPHUUICCKOM I10JIC. III/IBHCKTPI/I‘IGCKEIH
IIPOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konnencarop.
ONeKTpOEMKOCTh IIOCKOI'O  KOHJIEHCATopa.
DHeprus 3apsKEHHOI0 KOHAEHCcaTopa

TexHnueckue  ycTpOHCTBA:  AJIEKTPOCKOI,
IEKTPOMETP, DJIEKTPOCTaTUYECKask 3alluTa,
3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN TPUHTED

[IpakTnueckue paboTHI. N3mepenue
NMEKTPOEMKOCTH KOHIEHCATOPa

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUU TOK. TOKU B

421

4.2.2
4.2.3

PA3JIMYHBIX CPEJJAX

VYcaoBus CYIIECTBOBAHUSA IIOCTOSIHHOTO
3JEKTPUYECKOTO ToKa. McTounuku Toka. Cuna
ToKa. [TocTOSSHHBIN TOK

Hanpsoxenue. 3akon OMa 1151 ygacTka Henu
DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IETBHOE
COIIPOTUBIICHHE BELIECTBA

4.2.4

ITocnenoBarensHOE, napajiesibHOE,
CMEIIAaHHOE COCTMHCHHE TIPOBOTHUKOB

4.2.5
4.2.6

4.2.7

PaGora snexTpuyeckoro Toka. 3akoH J[xoyis
— Jlenua

MOIIHOCTD JIEKTPUUECKOTO TOKA
anekTpoaBxkymas cuna (mamee — IJC) u
BHYTPEHHEE COIPOTUBIIEHUE MCTOYHHUKA TOKA.
3akon Oma g 1OodHOW — (3aMKHYTOM)
anekTpudeckoit nemnu. Koporkoe 3amMbIkanne

4.2.8

OneKTpoHHas IIPOBOAUMOCTD TBEPABIX
METaJJIOB.  3aBUCUMOCTb  COINPOTUBJICHHS
METaJUIOB oT TEMIIEPATYPBL.
CBepXIpoBOAMMOCTh




4.2.9

4.2.10

4211

4.2.12

DJIeKTpUYecKuidi TOK B BakyyMme. CBoiicTBa
DJIEKTPOHHBIX ITyYKOB

[onmynpoBonnuku. CoOCTBEHHAs! M IPUMECHAs
IPOBOJUMOCTb IOJYNPOBOAHUKOB. CBOHCTBa
p-n nepexoxa. IlonynpoBoJHIKOBBIE TPUOOPHI

DNEeKTpUYEeCKUH  TOK B DJICKTPOJIUTAX.
DneKkTporuTHYeCKas JHMCCOIMALIHSL.
DneKTpoan3

DIEeKTPUUECKUI TOK B rasax.
CaMOCTOSTENBLHBIE W HECaMOCTOSATEIBLHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITEIIHLHOTO
pazpsna. Monnus. [1nazma

4.2.13

4.2.14

TexHuuyeckue  ycTpoiicTBa: ammepMerp,
BOJIbTMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHArpeBaTelbHbIC npuOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BaKyyMHBIH JIO]I,
TEPMUCTOPbI u ($oTOpE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIM U0/, TajbBaHUKA

[IpakTnueckue paboTHI. N3yuenue
CMEIIAaHHOTO COEeIMHEHUS PE3UCTOPOB.
W3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HaOmronenue
IEKTPOIH3a

11 KJIIACC

Kon
paziena
4

4.3

Konnposepsiemoro

3JJEMECHTA

IIpoBepsiemble 31eMeHTHI COACPKAHUS

SJIEKTPOAMMHAMUKA

##HPar#tHH#MATHUTHOE I[1OJIE. DJIEKTPOMATHUTHAA MHAYKIUA

43.1

IlocTtosnnple MarHuTel. B3auMmoneiicTBHe
MOCTOSIHHBIX MarHuTOB

4.3.2

4.3.3

MarauTtHOoe TmoJe. BekTop MarHuTHOM
nHAyKIMU.  [IpuHoun — cynepro3uuuu.
Jluanm marHuTHOM wWHAYKnuu. Kaprtunaa
JUHUMA  MAarHuTHOM  MHAYKUMHU  TOJIA
MOCTOSIHHBIX MarHUTOB

MarsnuTHoe TOJIe TIPOBOJAHHUKA C TOKOM.
Kaptuna nuHui mons AJIMHHOTO MPSMOTO
MPOBOJIHMKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KaTyIIKU C TOKOM. OmbIT
Opcrena. BzaumoeiicTBre TpOBOAHUKOB C
TOKOM

4.3.4

Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE

4.3.5

Cuia JlopeHiia, €€ MOyJib U HalpaBJICHHE.
JIBrokeHue  3apsDKEHHOM — YacTUIbl B
OJTHOPOJHOM MarHUTHOM 1one. Pabota




5.1

cuibl JlopeHa

4.3.6 SIBneHne AIEKTPOMAarHUTHON MHAYKITHH

4.3.7 [ToTok BekTOpa MarHUTHOW WHIYKIIHH

438 OJIC unaykiuu. 3aKOH 3JIEKTPOMarHuTHOM
naaykunu Papanes
BuxpeBoe »snextpuueckoe mnone. IC

439 WHIYKIUK B TPOBOJHUKE, IBUKYIIEMCS
MOCTYMATEIbHO B OAHOPOJAHOM MarHUTHOM
noie

4.3.10 [IpaBuso Jlenma

4311 NHayKTUBHOCTH. fIBIEHME CAaMOMHAYKIWH.
OJ1C camouHyKIMu

4312 DHeprus MAarHUTHOTO TMOJsl KaTyIIKU C
TOKOM

4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHudeckne  yCTpOMCTBA:  IIOCTOSIHHBIC

4314 MAarHUThI, AJIEKTPOMArHUTBHI,
AJIEKTPOBUTATEITb, YCKOPHTEIH
AIIEMEHTapHBIX YaCTHLI, UHAYKIIMOHHAS 11€Yb
IIpakTuueckue paboTHI. N3yuenue
MarHUTHOTO TOJIsi KaTyIIKd C TOKOM.

4.3.15 HccnenoBanne A€UCTBUS  MOCTOSTHHOIO

MaravTa Ha paMKy C TOKOM. I/ICCJ'Ie)IOBaHI/Ie
SIBJICHUA SHGKTpOMaFHI/ITHOfI HHIAYKIIUHU

KOJIEBAHUA 1 BOJIHBI

##HPartH#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

Konebarennnass cucrema. CBoOomHbIE
koneOanusa. [apmoHnueckue KojaeOaHUs.
IMepwon, wdacrora, amrummryga u  (asa
Konebanuit

512

5.1.3

5.14

[IpyxuHHbBI MasTHUK. MaTeMaTu4ecKuu
MasATHHUK

VYpaBHEHHE TapMOHHUYECKHX KOJeOaHUH.

Kunemaruueckoe u JTUHAMUYECKOE
OMUCAHME KOJIEOATETBHOTO JIBUKCHUS

[Ipespamenue SHEPIrUU pu
rapMoHMYeckux  kojeOanusix.  CBa3b
aMILTATYbI Kosie0aHui UCXOJIHON

BEJIMYMHBI C aMIUTUTyJaMu KosieOaHui eé
CKOPOCTH U YCKOPEHUS

5.15

Konebarenpupiit  koHTYp.  CBOOOAHBIE
JIEKTPOMArHUTHBIC KoJieOaHMs B
UICATbHOM  KOJeOaTelnbHOM  KOHTYpe.
AHaJOTHS MEKIYy MEXaHHYECKUMH |
ANEKTPOMATHUTHBIMH KOJIEOAHHSIMH.
®opmyna TomcoHna

5.16

3aKOH COXpaHEHHsI SHEPruu B HACATbHOM




KOJIeOaTeIbHOM KOHTYPE

5.1.7

5.18

BbIHyX/1eHHBIE MEXaHUUYECKUE KoaeOaHMs.
Pesonanc. Pesonancnas KpHUBasi.
BeinyxieHHbIE 3JIEKTPOMarHuTHbIE
KoJIe0aHus.

Ilepemennbii  TOK.  CHHYycOMJAJIbHBII
MEPEMEHHBIN TOK.

5.19

MomHoCTb IIEPEMEHHOI0 TOKA.
AMIUIUTYZAHOE M JEHCTBYIOIIEE 3HAUEHUE
CUJIBI TOKA U HAIIPSKEHUS

5.1.10

5.1.11

Tpauchopmarop. [IpousBoacTso, nepenaya
U NoTpeOleHne 3JIEKTPUYECKON SHEPrHUu.
DKOJIOTMYECKUE PUCKHU MPU MPOU3BOJCTBE
JIEKTPUUIECKON JHEPIuu. Kynerypa
WCIIOJb30BAHUS 3JIEKTPOIHEPTUU B
IMOBCEAHEBHOM KU3HU

Texuuueckue ycTpoicTBa: ceiicmorpad,
BJIEKTPUYECKHI 3BOHOK, JINHUU
3JeKTponepenay

5.1.12

[Ipaktuueckne pabotel. HMccnemoBanue
3aBUCHMOCTH I€pHOJa MalblX KoseOaHui
rpy3a Ha HUTH OT JUIMHBI HUTH U MAacChl
rpy3a. MccnenoBanue nepeMEeHHOTO TOKa B
LENU U3 TOCJIEI0BAaTEIbHO COEINHEHHBIX
KOHJIEHCATOPa, KaTyIIKU U PE3UCTopa

#H#HPartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

521

Mexanuueckue BOJIHBI, YCIIOBHS
pactpoctpanenus. Ilepuon. CkopocThb
pacmpocTpaHeHuss W JJIMHA  BOJIHBI.
[Tonepeunble U TPOJOJIBHBIE BOJIHBI

5.2.2

5.2.3

59 5.24

###Par## Untepdepenuus u audpaxius
MEXaHUYECKUX BOJH

3Byk. CkopocTh 3Byka. I'poMKOCTH 3ByKa.
Bricora Tona. TemOp 3ByKka

DJIEKTPOMAarHuTHBIE  BOJIHBL. Y CJIOBUSA
W3JIYy4eHUs  3JEKTPOMArHUTHBIX  BOJIH.
B3anmnuast opuenTtanust BektopoB E, B u v
B 2JIEKTPOMArHUTHOW BOJIHE B BaKyyMe

5.25

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:
OTpakKeHHe, NPEIOMIICHUE, MOJIPU3aNHs,
mudpakuus, uHTepdepenuus. CkopocTb
JIEKTPOMAarHUTHBIX BOJH

5.2.6

[IIxana 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 3IEKTPOMATHUTHBIX BOJH B
TEXHUKE U OBITY

5.2.7

[IpuHIMOBI PagUOCBSI3U U TEJIEBHUICHUS.
Panuonokarusi. DNEeKTPOMarHuTHOE
3arpsi3HEHUE OKpY>KalolIel cpebl




5.2.8

TexHuueckue yCTpOWCTBA: MY3bIKaJIbHbIC
WHCTPYMEHTBHI, YIIBTPa3BYKOBas
MUarHOCTHKAa B TEXHUKE U MEJHUIUHE,
pamap,  paaiUONpPUEMHUK,  TEJIEBU30P,
anTeHHa, tenedon, CBU-neup

5.3

#HHHParfH#H#OIITUKA

53.1

5.3.2

5.3.3

534

[IpsAMonMHEItHOE pacnpoOCTpaHEHUE CBETA
B OJIHOPOJIHOM cpexe. Jlyu ceTa
OtpaxkeHne cBeTa. 3aKOHBl OTPAXKEHUS
cBera. [loctpoenne nm300pakeHUd B TUIOCKOM
3epKajie

[Ipenomnenne cBera. 3akoHbI MPETOMIICHUS
CBETa. AOGCOIOTHBIH MOKa3aTellb
MIPETOMIICHUS

[onnoe BHYTPEHHEE OTpaKEHUE.
[IpenenbHbIl yros IMOJHOTO BHYTPEHHEIO
OTpPaKEHUs

5.35

5.3.6

5.3.7

HMucnepcuss  cBera. CHOXHBIA  COCTaB
Oenoro ceera. Ll{Bet

Coluparoniiue M pPacCeMBAIONINE JIMH3BI.
Toukass nuH3a. DOKYCHOE paccTOsSHUE H
ONITHYECKass  CHJa  TOHKOW  JIMH3BL
[TocTpoenne n3o00paxkeHnii B COOMPArOIINX
W paccewBaromux JuH3aX. Dopmyna
TOHKOW JMH3bl. YBEIUYEHHUE, 1aBaeMoe
JIMH301

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON
ONTUKH

5.3.8

WNurtepdepeniuss cBera.  KorepeHTHbIE
HCTOYHHUKHU. VYcaoBus HaOII0ICHUS
MaKCHUMYMOB u MHUHUMYMOB B
WHTEPPEPESHITMOHHON KapTHHE OT JIBYX
cuH(a3HBIX KOTE€PEHTHBIX HCTOYHUKOB

5.3.9

5.3.10

5.3.11

Hudpakmus  cBera.  udpakuuoHHas
pemérka. YcinoBue HaOMIOACHHS TIABHBIX
MaKCUMYMOB pu MaJIeHun
MOHOXPOMAaTHYECKOTO cBeTa Ha
TUGPAKIMOHHYIO PEHIETKY

[Tonsapuzanus ceera

TexHudeckne yCTPOWCTBA: OYKH, JIyIa,
¢doroanmnapar, NPOEKUMUOHHBIM ammapar,
MHKpPOCKON,  TEJIEeCKOTI, BOJIOKOHHAs
OITHKA, T paKIuOHHAS pemeéTka,
HOJISIPOUT

5.3.12

[IpakTrueckue paboTEHL. N3mepenne
nokaszarens npenomieHus. MccnenoBanue
CBOMCTB  W300pakeHWMH B  JIMH3aX.
HabmtoneHue nucnepcuu cBeta




DJIEMEHTHI CIIELIMAJIbBHOM TEOPMU OTHOCUTEJIBHOCTH

['paHuIbl TPUMEHUMOCTH KJIACCHYECKOU
MEXaHUKH. [TocTynatet TEOPUH
6.1 OTHOCHUTEJIBHOCTH: WHBApUAHTHOCTh
MOJYJsi CKOPOCTHM CBETa B BaKyyMe,
MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHUTEITHHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpPEMEHM M COKpaIleHUE
JUTUHBI

6.3 DHEprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIbI

CBs3p Macchl C SHEpPrueil M MMITYJIbCOM
6.4 CBOOOJHOW YacCTHIBI. OHEPrus MOKOs
CBOOO/IHOM YaCTHIIBI

7.1

KBAHTOBAS ®1U3UKA
#i#Par###3JIEMEHTBI KBAHTOBOM OIITUKU
®otonbl. Popmyina I[lnanka cBsa3u 3HEprun
7.1.1 ¢boToHAa C ero 4YactoToil. OHeprus u
uMIyibC (HOTOHA

OtkpeiTHe U uccienopanne Gporodddexra.
7.1.2 Omeitet A.I. CromeroBa.  3aKOHBI
dotorddekra
YpaBHeHue DHHIITEHA st
7.1.3 ¢doroaddexra. «Kpachnas IpaHuLa»
dboTorddexra
7.14 Hasnenue ceera. OnwiTel [1.H. JIeOenena

7.1.5 XUMHYECKOE IEHCTBUE CBETA

TexHuyeckue ycTpoicTBa: (OTOIIEMEHT,
7.1.6 dboTonaryuk, coJIHEYHas Oatapes,
CBETOJIUO/T

7.2

CTPOEHHME ATOMA

Monens atoma Tomcona. OTBITEL
7.2.1 Pezepdopaa mo uccnenoBaHnio CTPOCHUS
atoma. [InmanerapHas Mozenb aroma

ITocTynatel bopa. N3ny4yenune u
HOIIOIIEHNEe  (OTOHOB TIpU  IEepexoje

7.2.2 aToOMa C OJHOIO YpPOBHS DSHEPIUUM Ha
npyroii. Bunsl cnextpoB. CriekTp ypoBHEU
SHEPIUM aTOMa BOJAOpOAA

BomnHoBEIe cBoiicTBa 4dacTull. BOJHBI 1€

793 bponns. KopnyckynsipHo-BOIHOBOM
nyanu3M. Jludpakuus 3JIEeKTpOHOB Ha
KpHCTaJLIaxX

704 CroHTaHHOE U BBIHYXJICHHOE HU3ITy4CHHE.

YCeTpoicTBO U MPUHITUTT PAbOTHI J1azepa

TexHuueckue yCTpOMCTBA: CHEKTpaIbHbIN
7.2.5 aHanmu3 (CIEKTPOCKOM), Jia3ep, KBAaHTOBBIN
KOMITBIOTEP




7.3

7.2.6

7.3.1

[Ipaktrueckue  pabotel.  HabGmonenue
JIMHENYaTOro CreKkTpa

ATOMHOE A1PO

Metoapl HaONMIOAEHMST M pErUCTpaluu
JIEMEHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PagUOAaKTUBHOCTH.  OIBITHI
Pesepdopna mo ompesieneHu0  cocTaBa
paanoakTHBHOrO  u3iydeHus. CBoiicTBa
anb(da-, O6eTa-, TaMMa-m3rydeHus. Brimsaue
PaIHOaKTHBHOCTH HA KUBBIC OPraHU3MbI

7.3.3

7.3.4

7.3.5

OTKppITHE  TOPOTOHA U HEUTpPOHA.
Hyxnonnass mopmens siapa ['eiizenOepra —
WBanenko. 3apsan siapa. MaccoBoe 4mCIo
sapa. M30Tonsl

Anbda-pacna. DNEeKTPOHHBII u
MO3UTPOHHBIA  Oera-pacnman.  ['amma-
U3ITy4YeHue. 3aKOH  paJiOaKTHUBHOI'O
pacnana

OHeprus CBS3M HYKJIOHOB B  sJIpe.
Snepuble cuinbl. Jlepekt Maccsl siipa

7.3.6

7.3.7

SAnepuele peakuuu. JleneHue M CUHTE3
Anep

SnepHsiii peaxrop. TepmosinepHbIit
cuHre3. [IpoGnemMbl ¥  HEPCHEKTHBBI
SIIEPHOM  DHEPIreTUKU.  DKOJIOTMYEecKue
aCIEKThI SAEPHOU DHEPIE€TUKU

7.3.8

OnemeHTapHple  yacTHnbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIbHBIE
B3aUMOJICUCTBUSA

7.3.9

7.3.10

8.1

TexHudeckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BunbcoHa, sAnepHbIi peakTop,
aToMHas 6om0a

[Ipaktrueckue pabotel. MccnemoBanue
TPEKOB YacTHI] (o TOTOBBIM
¢dotorpadusim)

OJIEMEHTBI ACTPO®N3UKU
Bun 3Bé3mnoro neba. Co3Besnus, spKue
3BE3/bI, INIAHETHI, UX BUIUMOE JIBH)KCHHUE

8.2

Conneuynass cucrema. IlmaHersl 3eMHOM
prrIHBI. HJ'IaHeTI)I-FI/IFaHTBI n nux
CIYTHUKH, KapJIMKOBbIE IJaHEThl. MaJbie
Tena COJTHEYHOM CHCTEMBI

8.3

Comane, ¢orochepa u  armocdepa.
CoJiHeUHasi akTUBHOCTD

8.4

Ucrounuk sHeprun CoJiHIAa U 3BE3]T

8.5

3BE31bI, HMX OCHOBHBIE XapaKTEPHUCTUKU:
Macca, CBETMMOCTb, PaIMyC, TEMIIEpaTypa,




ux B3alMOCBS3b. Huarpamma
«CTIEKTPATbHBIA  KJIACC — CBETUMOCTB.
3BE3apI  [VIABHOW  IOCIIEIOBATELHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY IS
3BE3]1 INIAaBHOM MOCTIEI0BATENILHOCTH

8.6

8.7

#H##Par###BayTpeHHee CcTpoeHHE  3BE3I.
CoBpemeHHbIE IIPEICTaBIICHUS 0
npoucxoxkaeHnn u sBomouuu ConHua u
3BE3/1. DTalbl XKU3HU 3BE3]

Mneunsii  Ilyre — Hama [anakruka.
CnupanbHas CTPYKTypa lNanaktuxu,
pacupenenenue 3BE3N, rasa W [BUIH.
[lonoxenne wu paBuxenue ConaHua B
lanaktuke. Ilmockass wu  cdepuyeckas
noAcucTemsl ['anakTuku

8.8

8.9

Tumel ramakTtuk. Paguworamaktukn u
KBazapbl. UEpHBIE NBIPBI B Spax TATAKTUK

Bcenennas.  Pacmupenue  BceneHHOM.
3akoH XaOOsa. Pas0eranue rajlaKTHK.
Bo3pact u pagumyc Bcenennoil, Teopus
bonpmoro B3pelBa. Mogens «ropsden
Bcenennoi». PenukroBoe uzinyueHue

8.10

MacmtabHass ~ cTpykTypa  Bcenennoil.
Meraranaktuka. Hepeménnsle mpoOiembl
aCTPOHOMHUU




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» ®uzuka. 10 knace. Maxumes I'. 4., byxosues b.b., Corckuit H.H.; nox penakiuei
[TapdentreBoit H.A. Akimoneproe obmectBo «M3marenbeTBo «lIpocBemienne

» ®usuka. 11 knace. Mskumes I'.41., byxosues b.b., Yapyrun B.M.; nox pegakiuei
[TapdenTtreBoit H.A. Akioneproe obmectBo «M3marenseTBo «IIpocBemienne

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA
OOII COO

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6mmoreka [IOK



