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HHOACHUTEJIBHAA 3AIIMCKA

[IporpamMma o ¢uzuke 6a30BOro ypoBHSI Ha ypOBHE cpeliHero odmiero oOpazoBaHus pazpaboTaHa
Ha OCHOBE TOJIOKEHUH U TpeOOBaHUHN K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON IPOrpaMMBbl,
npencrasiaeHHbix B @PI'OC COO, a takxke ¢ yuéroMm QenepanbHoil pabodel mporpaMMbl BOCHUTAHUS U
KOHIICTIIMU TpernofaBaHuss ydeOHoro mnpenmera «®Pusmka» B 00pa30BaTeNbHBIX OpraHU3AIMAX
Poccuiickoit @enepanuu, pean3yonux OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Copepxanue mnporpamMmbl 1o (U3MKE HANpaBlieHO Ha (opMHpOBaHHE €CTECTBEHHO-HAYUYHOM
KapTUHBI Mupa odyuaromuxcst 10—11 kmaccoB npu oOyueHnn ux Gu3uKe Ha 0A30BOM YpPOBHE HAa OCHOBE
CUCTEMHO-JIeATeILHOCTHOTO TIoxoa. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm GI'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM U METalpeIMETHBIM pe3ysibTaraM OOY4YEHHs, a TaKxke
YUYUTHIBAET HEOOXOIMMOCTh peall3allud MEXMIPEAMETHBIX CBsA3eH (PU3MKU C eCTeCTBEHHO-HAyYHBIMU
y4eOHBIMH TIpeaMeTaMu. B Hell onpenenstoTcsi OCHOBHBIE e U3y4YeHHs (PU3UKH HA YPOBHE CPEIIHETO
obmero oOpa3oBaHMs, IUIAHUPYEMBIE pe3yJNbTaThl OCBOCHHS Kypca (U3HKH: JHMYHOCTHBIC,
MeTanpeaMETHbIE, PEAMETHbIE (Ha 6a30BOM yPOBHE).

[IporpamMma no pu3uke BKIIOYAET:

® IUIAHUpPYEMBIE pEe3yJNbTaThl OCBOSHHS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE

MIpeIMETHBIEC PE3yIbTATHI MO rojiaM O0yUeHUS;

e cozaep:xaHue yueOHoro npeamMera «Pusnka» 1o rojgaM oOydeHusl.

Odu3uka Kak Hayka O HauOolee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYNAas B KadyecTBE Y4eOHOTO
IpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJl B CHUCTEMY 3HAHMM 00 OKpYXarolleM MHUpE.
IkonbHBIA Kypc (U3HKH — CHUCTEMOOOpa3yroOIIUil sl €CTECTBEHHO-HAYyYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (hM3MUYECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOLIECCOB U SIBICHUMN, H3y4aeMbIX XUMUEH, OMOIOTHEH,
busnueckoii reorpadueil u actponomueil. Microns3oBanue U akTHBHOE MMPUMEHEHHE (PU3MYECKUX 3HAHUHN
OTpesieNisieT XapakTep M pa3BUTHE DPA3HOOOPA3HBIX TEXHOJIOTMH B cdepe IHEpreTHKH, TPaHCIOopTa,
OCBOEHHUSI KOCMOCA, IOJIyYEHHs HOBBIX MaTEpHUalOB C 3a/JaHHBIMH CBOHCTBaMHM U Jpyrux. M3yuenue
(U3UKN BHOCUT OCHOBHOM BKJIaJ B ()OPMUPOBAHUE €CTECTBEHHO-HAYYHOUM KapTUHBI MUPA 00yUYaIOIUXCS,
B (opMUpOBaHHWE YMEHHUIl MPUMEHATh HAYYHBIH METOJ TO3HAHWUS TPU BBHIMOIHEHUH HMH Y4eOHBIX
HCCIIE0BAHMM.

B ocHoBY kypca ¢u3uku a1t ypoBHS CpeIHETo o0Iero 00pa3oBaHus MOJOKEH Pl UeH, KOTOpbhIe
MOHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBHUM C HEH Kypc SIBISIETCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuall U3 BCEX pas3lesioB (U3MKH, BKIIOYAET KaK BOMNPOCHl KJIACCUYECKOM, Tak u
COBpEMEHHOM (pU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HeW Marepuan Kypca (U3MKM OOBEAMHEH BOKPYT
¢busznueckux Teopuil. Bemymmm B Kypce sBiseTcs (OPMUPOBAHUE MPEACTABICHHH O CTPYKTYPHBIX
YPOBHSX MaTe€puH, BEIIECTBE U MOJIeE.

Hoea eymanumapuszayuu. EE peanuszanus mnpeanonaraeT MCIOIb30BaHHE TI'yMaHUTapHOIO
MoTeHIrana (U3NUecKoi HayKu, OCMBICTICHHE CBS3HM Pa3BUTHS (PH3UKU C Pa3BUTHEM OOIIECTBA, a TAKKe
C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M SKOJIOTUIECKIUMH MPOOIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc ¢usnku npenonaraeT 3HaKOMCTBO € ITUPOKUM KPYroM
TEXHUYECKUX U TEXHOJOTUUECKUX MPHIIOKEHUN N3YICHHBIX TEOPUN U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs MOCPeCTBOM BBEJICHHS JIEMEHTOB COAEP KaHUs, MOCBSIIEHHBIX
AKOJIOTHYECKUM TIpoOJieMaM COBPEMEHHOCTH, KOTOPhIE CBSI3aHBI C Pa3BUTHUEM TEXHUKU M TEXHOJOTHUH, a
TaKxe 00CYKIEHUS MPOOIEM pallMOHATILHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKOH 0€30IacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMHM Kypca (PU3UMKHM Ha ypOBHE CpeqHero oOmiero oOpa3oBaHUs SBISIOTCS
¢usnueckue teopuu (popMupoOBaHHE MPEACTABICHUH O CTPYKType MOCTPOCHHS (U3MUECKON TEeOopuH,



poau GyHJAMEHTAJIBHBIX 3aKOHOB M IPUHIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O MPUPOAE, IPaHUIIAX
IIPUMEHUMOCTH TEOPHH, JJIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U IIPOLIECCOB).

CuCTeMHO-IEeSITEIbHOCTHBIM TMOAX0J B Kypce (GHU3MKU peanu3yeTcs Mpexae BCero 3a Cuér
OpraHU3aIMH SKCIIEPUMEHTAIBHON AedaTenbHOCTH oOydatonmxcs. /s 6a30Boro ypoBHs Kypca pU3UKH —
3TO UCHOJIb30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIaOOPaTOPHBIX padoT,
KOTOpbIE B Iporpamme no ¢u3uke oObeAMHEHbl B OOIIMN CIIUCOK YYEHHUYECKUX MPAKTUYECKUX PadoT.
Brienenne B yka3aHHOM NepedHE JIAOOPAaTOPHBIX pabOT, MPOBOJUMBIX Ui KOHTPOJIS M OLIEHKH,
OCYILIECTBIISETCS Y4aCTHUKaMH 00pa30BaTEIbHOIO IPOLECCa UCXOS U3 0COOCHHOCTEHN MIaHUPOBAHUS U
ocHamieHus: kabunera ¢usuku. Ilpu 3TOM oOOecneunBaeTcsi OBIaJeHHE OOYYAIOIIMMUCSH YMEHHUSIMU
IIPOBOJIUTh KOCBEHHbIE U3MEPEHUs, UCCIEeI0BaHUs 3aBUCUMOCTEN (PU3MUECKUX BEIMYHMH U MOCTAHOBKY
OTIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbioe BHUMaHue yAenseTcs PEUICHHI0 PAcYETHBIX M KauyeCTBEHHBIX 3aaad. [lpu stom s
pacu€THBIX 3aJad IMPUHOPUTETOM SBISIOTCA 3aJayd € SBHO 3aJaHHON (u3nueckoll MOJenbIo,
MO3BOJISAIOIINE MPUMEHSATh U3yUSHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjena Kypca, Tak U
MHTETPUPYS 3HAHUS U3 PA3HBIX pa3aeiioB. [y KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 33aHUS HA
OOBSICHEHUE MPOTeKaHHs (U3NYECKUX SIBICHUH M MPOIECCOB B OKPY’KAIOMICH >KWU3HHU, TpeOyromue
BbIOOpa (PU3NUECKOM MOJIENIN AJISl CUTYalluu PAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBumn ¢ tpeboBanusimu OPI'OC COO k marepHallbHO-TEXHUYECKOMY 00eCIeYEeHUIO
y4e0HOT0 Tporiecca 0a30BbIi YPOBEHb Kypca (U3MKHU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOJIKCH
M3y4YaThCsl B YCIIOBHSX MPEIMETHOTO KaOMHETa (DM3MKH MM B YCIOBHUSX MHTETPHPOBAHHOTO KaOHWHETa
IPEJMETOB E€CTECTBEHHO-HAy4YHOro LHMKIa. B kabuHere QU3MKM JNOMKHO OBbITH HEOOXOIMMOE
nabopaTopHoe 00OpyZOBaHUE JJs BBINOJHEHMS YKa3aHHBIX B IpOrpaMMe No (u3Mke YYEeHHYECKHX
MPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000py/I0BaHHUE.

JleMoHCTpanmoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHHIIMIIOM MHUHUMAJIbHON
JOCTaTOYHOCTH W 00ECHEeUMBAET TOCTAHOBKY MEPEYMCIICHHBIX B IMPOrpaMMe IO (DU3HKE KITFOUEBBIX
JEMOHCTpallMid A7 WCCIEOBAaHUS M3Y4YaeMbIX SIBJIEHHUH M  TPOLECCOB, OSMIUPHUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe 000pyJaoBaHHE ISl YYEHMUYECKHUX MPAKTUYECKUX paboT ¢opMmupyercss B BUIAEC
TEMaTUYECKUX KOMIUIEKTOB U oOecredyuBaeTcs B pacuéTe OJHOr0 KOMILJIEKTa Ha JBYX OOydaroIluXcCs.
TemaTnueckue KOMIUIEKTHI J1aOOpPaTOpPHOro 000pyI0BaHMS JODKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
HCMOJIb30BAHUH aHAJIOTOBBIX M LIU(POBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B
BU/JIE IUPPOBBIX J1a00paTOPU.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opMHUpOBaHME HHTEpeca U CTPEMJICHHs OOydaloIIMXCs K HAyYHOMY H3YYEHHUIO HPUPObI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE MPEICTABICHUNA O HAYYHOM METO/]IE TIO3HAHUS U (POPMHUPOBAHUE UCCIIEAOBATETHCKOTO
OTHOIICHHS K OKPY KAIOLIUM SIBJICHUSM;

e (opMHUpPOBaHME HAyYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yueHHs] OCHOB CTPOEHHS MaTepHH
U pyHIaMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (opMHuUpOBaHME YMEHHH OOBSICHATH SBJICHUS C HCIOJNb30BaHUEM (U3NYECKUX 3HAHUN H
HAYYHBIX JI0Ka3aTeIbCTB;

e (opMHUpOBaHHE TPEICTABICHUA O PONM (DU3UKH IS Pa3BUTHS JAPYTHX €CTECTBEHHBIX HAYK,
TE€XHUKU U TEXHOJIOTUH.

JloctuxkeHue 3TuxX 1eneil o0ecrneunBaeTcs pelleHneM CIEIYIOMMX 3ajad B MpOIecce HM3YUYeHHs
Kypca (pu3uKy Ha ypOBHE CpeJIHEro o0iero oopa3oBaHus:

e npuoOpeTeHHe CUCTEMBI 3HAHUM 00 00X (U3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,

BKJIIOYAsl MEXAHUKY, MOJIEKYJIApHYIO (DU3MKY, SJIEKTPOAMHAMMKY, KBAaHTOBYIO (U3HUKY U
AJIEMEHTHI aCTPOPUUKH;



e (opmupoBaHUE yMEHUH NPUMEHATH TEOPETUYECKUE 3HAHUS ISl OOBSICHEHUS (U3MUECKUX
SIBJICHUH B IPUPOJAE U JIJISl IPUHATHUS TPAKTUYECKUX PEIICHUN B TOBCEIHEBHOU KU3HH;
® OCBOCHHE CIIOCOOOB pEIIEHUS PA3IMYHBIX 33Jad C SIBHO 33JaHHON (DU3MUYECKON MOMENbIO,
3a/a4, TOJAPa3yMEBAIOIIUX CaMOCTOSITENIbHOE co3JaHue (DU3MUECKONM MOJENH, aJeKBAaTHOM
YCIIOBUSIM 33]1a4H;
e T[OHUMaHWEC (UINYCCKUX OCHOB U TPUHIUIOB JACUCTBHS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKHUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOILYIO CPELy;
® OBJIQJICHUE METOJAaMH CaMOCTOSITENBHOTO IUIAHUPOBAHHMS M MPOBEACHUS  (U3NUIECKUX
SKCIIEPUMEHTOB, aHalIM3a W WHTEpIpeTaluu HHPOPMAIMH, OIpeIeiIeHHs] JI0CTOBEPHOCTU
II0JIyYEHHOT' O pe3yibTarta;
® CO3/IaHME YCIIOBHM Il pPa3BUTUA YMEHHUM MPOEKTHO-UCCIEAOBATEIbCKOM, TBOPYECKON
NEeSTETLHOCTH.
Ha u3ydenune ¢usuku (6a30BbI YpOBEHb) Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs OTBOJIUTCS
136 gacoB: B 10 knacce — 68 gacoB (2 yaca B Heneno), B 11 kiacce — 68 vacoB (2 yaca B HEJENIO).
[Ipennaraemelii B mporpamme Mo (QHU3MKE NepedyeHb Ja0OpAaTOPHBIX U TMPAKTUYECKUX pPadoT
SBJIETCS PEKOMEHIOBAaHHBIM, YUUTENb JI€JaeT BHIOOP MPOBEACHUS JJAOOPATOPHBIX padOT U OMBITOB C
y4ETOM MHINBUIYAITBHBIX OCOOCHHOCTEH 00yYaroIINXCA.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®uznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupoxae. Haydnele MeTonsl IO3HAaHMS OKpyxkaromero mupa. Poib
IKCIIEPUMEHTA M TEOPHH B IPOIIECCE MO3HAHMS TPUPOJIbI. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue Qusnueckux siBieHUN u mpoueccoB. Hayunbsle rumnores3sl. dusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUS.

Poimp u mecto ¢usuku B (popMUpOBaHMHM COBPEMEHHOH HaydyHOW KapTUHBI MHpa, B
IIPaKTUYECKOU AEATEIbHOCTH JIIOJICH.

Jlemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe nBukeHre. OTHOCUTENIbHOCTh MEXAHMUECKOro ABUKeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpemHssE CKOPOCTh, MIHOBEHHAsl CKOPOCTh) M YCKOpPEHHUE
MaTepUalbHOM TOYKH, MX MHPOEKIMU HA OCH CHUCTeMbl KOOpAuHAT. CIOKEHHUE NEpPEMEIICHUN U
CJI0’KE€HHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIDKeHHE. ['padmku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTU U NIEPEMEIICHUS MAaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NMaieHu .

KpuBonuneiinoe aBuxeHue. JBuxeHne MaTepuaibHON TOUKH IO OKPYKHOCTH C OCTOSIHHOM
M0 MOJYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAsE CKOpOCTh. [lepron n yacTtora oOpaiieHus.
[{eHTpOCTPEMHUTENBHOE YCKOPEHHE.

TexHUuecKkue yCcTpoHWCTBa U MPAKTHUYECKOE MPUMEHEHHUE: CIIHIOMETp, ABUKEHUE CHAPSIOB,
LEMHbIE U peMEHHBIE TIEPEIAYN.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KUHEMATUUECKUX XapaKTEPUCTUK JBUXKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Hab6nronenue nBrkenus tesa, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenne yckopeHus CBOOOTHOTO TMaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenre HepaBHOMEPHOTO JIBIXKCHHS C IIEJIBIO ONPEEICHIS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXKAY MYyTSIMH, TPOUICHHBIMU TEJIOM 3a IMOCJEA0BATEIIbHBIC
paBHbIE IPOMEKYTKH BPEMEHHU MPU PABHOYCKOPEHHOM JBUKEHUU C HAYAJIbHOW CKOPOCTHIO, pABHOM
HYJIIO.

N3yueHne nBUKEHUS MApHUKa B BA3KOW KUIKOCTH.

N3yuenune nBukeHus Tenaa, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuauun otHocutenbHOcTH ['anmunes. Ilepseiit 3akoH HeroTona. MHepuuanbHble CUCTEMBI
oTCcUéTa.



Macca Ttena. Cuna. IlpuHnun cynepno3uumu cwi. Bropoit 3akoH HerooTona st
MarepuaibHOU TOUYKU. Tpernii 3akoH HpI0TOHA [UIs MaTepraabHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, ckoiakxkeHus, kadeHus). Cuna tperus. Cyxoe tpenue. Cuna
TPEHUSI CKOJNBXKEHHS M cuia TpeHus nokos. Kosdoumuent tpenus. Cuia CONPOTUBICHUS IPH
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MoOMEHT cuiibl OTHOCHUTENBHO OcH BpaieHusd. [1nedo cumbl. ¥YcnoBusi paBHOBecHs TBEPIOTO
Tena.

TexHuyeckue yCTpPOHCTBA U IMPAKTUYECKOE IPUMEHEHHE: MOAIIMIIHUKY, JBUKECHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NaJCHUU.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Wzydenue nBuxeHust Opycka 1o HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YINPYTOCTH, BO3HUKAIOIMX B INPY)KHHE U PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccnenoBanue ycioBUi paBHOBECHUS TBEPJIOTO TeJla, UMEIOILEr0 OCh BPAIlCHHMS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

mnynbc MaTepuanbHOW TOUYKH (Tena), CUCTEMBbl MaTEepHAIbHBIX ToueK. MIMIynbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunetnueckast »Heprusi MarepuanbHOM TOoukM. Teopema 00 H3MEHEHMHM KHHETHYECKOM
DHEPIHUH.

[TorenunanbHas 3Heprus. [loTeHIManbHas SHEPrus ynpyro AepopMUPOBAHHOM MPY>KHUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnnanpbHble W HEMOTEHIUANbHBIE CHIBL. CBSI3b PAaOOTHl HEMOTCHIMATBHBIX CHUJI C
W3MEHEHNEM MEXaHUYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M IPAKTHYECKOE ITPUMEHEHHE: BOJOMET, KONEp, MNpYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHIMATBFHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3ydyenne abCONIOTHO HEYNpPYyroro yaapa ¢ TOMOIIbIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CUITBI ¢ H3MEHECHHEM MEXaHUYECKOW SHEPTUU Tella Ha MpUMepe
pacTsDKEHUs PE3UHOBOTO KIyTa.

Pa3nea 3. MoJsiekyasipaast pu3nka 1 TepMOIUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJOXKEHUS MOJEKYJISPHO-KMHETUUYECKOW TEOPHHM M MX OIBITHOE 00OCHOBAHHUE.
bpoynoBckoe nBuxenue. Auddysusa. Xapakrep IBUKEHUS U B3aMMOJAEHCTBMSI YacCTHIl BELECTBA.
Mopnenu cTpoeHus Ta30B, )KUJIKOCTEN U TBEPIBIX T€ U O0OBSCHEHUE CBOMCTB BEILECTBA HA OCHOBE
TUX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosnHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mognens wuneanpHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KUHETHYECKOH TEOPHUH
UJEabHOr0 ra3a. AGCOII0THAs TeMIepaTypa Kak Mepa CpeHel KHHETUUECKON S3HEPI U TEIII0BOTI0
JBWKEHHs dactun rasa. Illkama temmneparyp KenbBuHa. ['a30Bble 3aKOHBL. YpaBHEHHE
MenneneeBa—Kuanelipona. 3akon [lanproHa. M3omponeccsl B HIealbHOM ra3e C IOCTOSHHBIM
KOJINYECTBOM BeulecTBa. ['paduueckoe npeacTaBIeHHE H30MPOLIECCOB: H30TepMa, H30X0pa,
n3o0apa.

TexHu4eckue ycTpoiicTBa U MPaKTUYECKOe IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3blBAIOLIME JAMCKPETHOE CTPOCHME BellecTBa, (oTtorpaguu  MOJEKYJ
OPraHUYEeCKUX COCTUHECHUM.

OmnpiTe! 10 AU(PY3UHN KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO IBUXKEHUS.

Mognens onbita IlITepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOAECHCTBHSL.

Mopens, HIUTIOCTPUPYIOLIas IPUPOTY JABJICHMS ra3a Ha CTEHKH COCY/Ia.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3yXa B KJIACCHOM KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTypbl BO3lyXa B HEU.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucreMa. BHYTpeHHss OSHEpruss TEPMOJMHAMHMYECKOW CHCTEMBI U
crocoObl €€ u3MeHeHus. KonmnuecTBo TermuioTsl U paboTa. BHYTpeHHsISI SHEprusi 0AHOATOMHOI'O
UJeaIbHOrO rasa. Buasl Termonepenauu: TEILUIONPOBOJHOCTb, KOHBEKIM, U3JIy4yeHUE. Y IelbHas
TEII0EMKOCTH BellecTBa. KomuecTBO TEIIIOTHI IPU TEIUIONEpeIade.

[Tonsitne 00 agmabaraoM mporecce. [lepBoiil 3akoH TepMoauHaMuku. [I[puMeHeHne mepBoro
3aKOHa TEPMOJAMHAMHUKH K H30MpolieccaM. ['paduueckasi uHTEeprnpeTaus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MpUPO/IE.

TennoBble MamuHbl. [TpuHIMOBL neiicTBUs TeruloBbIX MamuH. [IpeoOpa3oBanus sHepruu B
TerioBbIX MamuHax. Koadduument noneznoro neiicteus TemmoBoi Mamuubl. [ukn Kapho u ero
KOA((UILIUEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE POOIEMbl TEIIIOPHEPTETUKH.

TexHnyeckue yCcTpoiicTBa U MPAKTUYECKOE IPUMEHEHHUE: IBUraTellb BHYTPEHHETO CTOPAHUS,
OBITOBOM XOJOAMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu



W3MeHeHre BHYTpEHHEH 3HEPTUHU Tea MPH COBEPILIEHUU PadOThI: BbUIET MPOOKHU U3 OYTHUIKU
NOJ JEHCTBHEM C)KaTOro BO3/1yXa, HarpeBaHue »¢upa B JAaTyHHOH TpyOke NyTéM TpeHus
(BuaCOIEMOHCTpAIHS ).

H3meHeHne BHYyTpeHHEH sHepruu (TeMrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoit TypOHHBI, IBUTATENsi BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOM TemI0EMKOCTH.

Tema 3. Acpezammnsie cocmoanusn eeuwgecmea. Dazosvie nepexoonvt

[TapooOpa3oBanue u kKoHaeHcanus. Mcnapenue u kunenue. AOCONIOTHAS U OTHOCUTEJIbHAs
BJIQXHOCTb BoO3Ayxa. HacelmeHHbli map. YienbHas Teruiora mnapooOpa3oBaHMs. 3aBUCUMOCTb
TEMIIepaTypbl KUIIEHHS OT JaBJICHUS.

TBépnoe teno. Kpucramnmmyeckue u amopdHbie Teiaa. AHU30TPOIHUS CBOMCTB KPUCTAILJIOB.

Kunkne kpucramnel. CoBpeMeHHble MaTepuaibl. [lnaBneHue M Kpucramnuzauus. Y elbHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOfICTBa n  IIPAKTHYCCKOC IIPUMCHCHHUC. TUIPOMCTp H IICUXPOMETP,

KaJIOPUMETP, TEXHOJIOTUH MMOJTYYCHHA COBPEMCHHBIX MAaTCPHUAJIOB, B TOM YHCJIC HAHOMATCPHUAJIOB, U
HaHOTCXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapoOB.

Kunenue npu moHW>KEHHOM JaBICHHUH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenre OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3neu 4. DiekTpoamHaMuka

Tema 1. Inexkmpocmamuxa

OnexTpu3anus Tesl. DIeKTpUUecKuil 3apsas. JBa Buna anekTpudyeckux 3apaa0B. [I[poBogHuKH,
JUDJIEKTPUKHU U TIOTYTIPOBOJHUKHU. 3aKOH COXPAHEHUs MIEKTPUYECKOTO 3apsa.

B3aumopeiictsue 3apsnoB. 3akoH Kyinona. TouedHbl 2J1EeKTpUUECKUN 3apsal. DIEKTPUUIECKOE
nosie. Hampsok€HHOCTB anekTpuyeckoro mnousid. [IpuHIun cyneprno3uiuu 3JIeKTPUUYECKUX MOJIEH.
JIuHNM HanpsHKEHHOCTH 3IEKTPUUYECKOTO MOJIS.

Pabora cun snextpocratuueckoro noist. Ilorennuan. Paznocts norenmuanos. [IpoBogHuku
Y TUDJIEKTPUKH B 2JIEKTPOCTATHUECKOM ToJ€. [{ndnekTpuueckasi IpOHUIIAEMOCTb.

OnekTpoéMKOoCcTh. KoHmeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. OJHEprus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHnyeckue yCTpONCTBA M MPAKTUYECKOE INPUMEHEHHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allNTa, 3a3eMJICHHE DIIEKTPONPHOOPOB, KOHJIEHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU3OBAHHbIX TEIN.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.



[IpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJNeKTpOoCcTaTUYECKas 3allluTa.

JW3NeKTpUKU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCATOpa OT IUIOLIAIU IJIACTUH, PACCTOSIHUS
MEXAY HUMH U TU3IEKTPUIECKON IPOHULIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNEKTPUUYECKUI TOK. YCJIOBHS CyIIECTBOBaHUSI 3JEKTPUUYECKOro Toka. McTouHUKHM TOKA.
Cuna toka. [TocTosHHBII TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DJIEKTPUUYECKOE CONPOTHUBIICHUE. Y ACIBHOE CONPOTHUBIEHUE BewecTBa. [locnenoBarenbHoe,
napajuleIbHOE, CMEIIAaHHOE COEAMHEHNE IPOBOHUKOB.

Pa6ota sanekTpuueckoro Toka. 3akoH Jxoyns—JIenma. MOMHOCTD 3JEKTPUYECKOTO TOKa.

DNIEKTPOABMKYILAs CUJIa U BHYTPEHHEE CONPOTHUBIICHHE MCTOYHMKA TOKa. 3akoH Owma s
MOJIHOM (3aMKHYTO#) anekTpudeckoii enu. Kopotkoe 3ambIkaHue.

DJIeKTpOHHAs TPOBOJAUMOCTD TBEPBIX METANIOB. 3aBUCUMOCTbH COMIPOTHUBIICHUS] METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTpUUYECKHI TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TorynpoBonnuku. CoOCTBEHHAs! U MPUMECHAsI TPOBOAUMOCTH MOTYNPOBOIHUKOB. CBOICTBA
p—n-nepexona. IloaynpoBogHUKOBBIE TPUOOPHI.

DJeKTPUYECKHI TOK B pacTBOpaX M paciuiaBax d3JICKTPOIUTOB. IJIEKTPOIUTHYECKAs
Juccoryanus. DIEKTPOIIN3.

DNeKTpUUYecKuil TOK B razax. CaMOCTOATENIbHBIA U HECAMOCTOSITENbHBIM pa3psala. MonHus.
ITna3zma.

TexHu4eckue yCcTpoMCTBa M MPAKTHUECKOE MPUMEHEHHUE: aMIepMETpP, BOJIBTMETp, PEOCTaT,
UCTOYHUKMA TOKA, OJIIEKTPOHArpeBaTelbHble MPUOOPHI, JIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP  COMPOTHBICHHUSA,  BaKyyMHBI  JOUON, TEPMHUCTOPBl U  (OTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh COINPOTHUBIICHUS LMJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, [JIOIIAIU
MOTNIEPEUHOT0 CEYCHUSI U MaTepHaa.

CwmenraHHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe wu3MepeHue HIEKTpOABMXKYIIEH cuibl. KopoTkoe 3aMblkaHHMe TallbBaHUYECKOTO
AJIEMEHTAa U OLIEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoii pa3psa u NpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne cMenmaHHOTO COETMHEHHS PE3UCTOPOB.

N3mepenune 3NeKTpoABMKYILEN CUIIbl HICTOYHUKA TOKA U €r0 BHYTPEHHET0 COPOTUBIICHHUS.

Habmronenue anekrponusa.



MexnpeaMeTHbie CBS3H

Wzydyenne kypca ¢usuku 0azoBoro ypoBHs B 10 Kkiacce OCymIECTBISETCS € y4€TOM
CoJIepKaTEIbHBIX MEXKIIPEJIMETHBIX CBsI3€i ¢ KypcaMu MaTeMaTHKH, OMOJIOTUHU, XUMHUH, reorpaduu
1 TEXHOJIOTHH.

Meoicnpeomemuvie nowsimusi, CBSI3AHHBICE C W3YYCHHEM METOJOB HAy4YHOTO ITO3HAHMS:
SBIICHUE, HAy4HBIH (akT, rumnore3a, (uU3MUECKas BeIMYMHA, 3aKOH, TEOopHs, HaOIIOJICHUE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHUH, JIMHEWHAs (QyHKIus, mapaboia, rumnepoona,
X rpadvKd M CBOWMCTBA, TPUTOHOMETpPUYECKHE (YHKIMH: CHHYC, KOCUHYC, TAHI€HC, KOTAaHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXJIECTBO, BEKTOPHl M MX IMPOCKIMHU HA OCH KOOpAHUHAT,
CJI0’)KE€HHE BEKTOPOB.

buonoecus: MexaHnyeckoe ABWKEHUE B KMBOW mpupoze, nuddys3us, ocMoc, TEII00OMEeH
JKUBBIX OPTaHM3MOB (BUABI TEIUIONEpPEAauM, TEIJIOBOEC PABHOBECHE), DJICKTPUUYCCKHUE SBIICHUS B
JKHUBOM IPUPOJIE.

Xumus: DUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHas Macca, TEeIUIOBbIe CBOMCTBA TBEPABIX TEJ, KUJKOCTEH U ra30B, AJIEKTPUUYECKUE CBOMCTBA
METAJIJIOB, AJIEKTPOIUTHYECKAs JUCCOIUAIINS, TalbBAHUKA.

T'eocpaghus: BIAXXHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonocusn: mipeoOpa3oBaHUE JIBMXKCHHI C UCIOJIb30BAHWEM MEXAaHHU3MOB, YUET TPEHUS B
TEXHHUKE, MOAIIMIHUKN, HCIOIb30BAHHE 3aKOHA COXPAHEHUS HUMITyJIbca B TEXHUKE (pakera,
BOJIOMET U ApYyTHUE), ABUTaTEIb BHYTPEHHETO CTOpPaHus, MapoBasi TypOUHa, OBITOBOI XONIOAMIBHUK,
KOH[[I/IIII/IOHep, TCXHOJIOTUA HOJIyLICHI/IFI COBpeMeHHLIX MaTepI/IaJIOB, B TOM YHUCJIC HaHOMaTepI/IaJIOB,
U HAHOTEXHOJIOTHH, D3JIEKTPOCTATHUYECKasl 3alllTa, 3a3eMJICHHE JJICKTPONpPHUOOPOB, KCEPOKC,
CTpYHHBI TNPUHTEp, OJJIEKTpOHArpeBaTelbHbIE MPUOOPHI, OSJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
rajJibBaHHKa.

11 KJIIACC

Pasnen 4. DuekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmMpoMazZHUMHAA UHOYKYUSA

[TocrosiHHbIE MarHUTHL. B3anmoneiicTBHE MOCTOSHHBIX MarHUTOB. MarautHoe none. Bektop
MarHuTHOM MHAYKIMH. [[pyuHIMN cynepno3uiuu MarHUTHBIX MoJIel. JIMHUKM MarHUTHON UHAYKIIUH.
KaptrHa nuHuii MarHUTHOM MHIYKIMH TOJISl TOCTOSIHHBIX MarHUTOB.

MarnutHoe mojie TPOBOAHUKA ¢ TOKOM. KapTwHa NIWHUNA WHIYKIIMA MAarHUTHOTO TOJIs
JUTMHHOTO TIPSIMOTO MPOBOJHHMKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHUKA, KATYIIKUA C TOKOM. OTBIT
Opcrena. BzaumoelicTBie NpoOBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOJlyJib ¥ HalpaBJICHHE.

Cuna Jlopenna, €€ MoayJib U HanpasjieHUe. [[BrkeHne 3apssKeHHOM YacTUIIBI B OJHOPOIHOM
MarHuTHOM moJie. Pabora cumsr JlopeHniia.

SlBneHne BNEKTpOMarHUTHOM WHAYKUUMU. [lOTOK BeKTOpa MAarHUTHOM  HMHAYKIIHH.
DNEKTPOABMKYIIASL CUJIa MHIYKIMU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazes.

BuxpeBoe »syekTpuueckoe Tose. JIEKTPOJABIDKYIIAs CHJIa WHIYKIMA B TMPOBOIHHUKE,
JIBIDKYIIIEMCS TIOCTYTIaTeILHO B OJTHOPOTHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HME CAMOUHIYKIIMH. DJIEKTPOJBHKYIIAs CUJIa CAMOUHTYKIIUH.

DHeprusi MarHUuTHOTO TIOJISI KATYIIKH C TOKOM.



DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: TIOCTOSHHBIE MAarHUThI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTENIN 3JI€MEHTAPHBIX YAaCTHUII, UHTYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIuHuY MHIYKIUYA MarHUTHOTO TOJIS.

B3anmoaeiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiIeHUE DNEKTPOMArHUTHOW HHAYKIWH.

ITpaBuiio Jlenua.

3aBUCUMOCTD JJICKTPOABMIKYIIEH CHJIbI MHIYKIMM OT CKOPOCTH HM3MEHEHHUS MarHUTHOTO
MOTOKA.

SIBnenre caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yueHrne MarHuTHOTO OJIsI KaTYIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHsle Ko1e0anus

Konebarenbnass cuctema. CBOOOMHBIE MeXaHWYECKHME KoyieOanws. [ apMoHHMUYECKHe
konebanusi. llepuon, wacrora, ammmryga u (aza xonebanuii. [IpyUHHBIH MasSTHUK.
MatemaTuueckuii MassTHUK. YpaBHEHHE rapMoHUYeckuX konebanumii. [IpeBparieHue sHepruu npu
FapMOHMYECKHUX KOJICOaAHUSX.

Koneb6arenbupiii  kOHTYp. CBOOOJHBIC JJIEKTPOMAarHUTHBIE KoJieOaHUSI B  HACATBHOM
Koie0aTeIbHOM  KOHType. AHAIOTUs MEXIy MEXaHHYeCKMMH U DJIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTUU B HJCATBHOM KOJEeOaTelbHOM
KOHTYDE.

[IpencraBinenne o 3aTyxarolux KoieOaHUSAX. BBIHYXJIEHHbIE MEXaHMYECKHE KOoJeOaHMs.
Pe3onanc. BeiHyX/IeHHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemennbiii Tok. CHHYCOMAAIbHBIA NEPEMEHHBIM TOK. MOIIHOCT MEPEMEHHOIO TOKA.
AMIUTUTYTHOE U JIEHCTBYIOIEE 3HAUCHNUE CUJTBI TOKA U HAMIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenada W TMOTpeOJEHUE DIECKTPUUECKON HIHEPTUH.
OKOJIOTUYECKUE PUCKU TpU TPOU3BOACTBE 3JeKTpodHepruu. KynbTypa ucnonb3oBaHus
AIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHru4eckue yCcTporcTBa U MPAKTUYECKOE TPUMEHEHHE: MIEKTPUUECKUN 3BOHOK, T€HEPATOp
MEPEMEHHOTO TOKA, JINHUU JJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoieOaTeNbHON cHUCTEMBI (MPYKUHHBIM WM MaTeMaTHYECKUU
MasITHHK).

Hab6nronenue 3aryxaronmx Kojie0aHui.

HccnenoBaHue CBONCTB BBIHY X JICHHBIX KOJIeOaHUH.

Habmronenue pe3oHanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.



OcumiutorpaMMbl — (3aBUCUMOCTH ~ CHJIBI  TOKa W HAlpsDKEHMsT OT  BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mpu mnocienoBaTeNbHOM COEIUHEHUHM PE3UCTOpA, KAaTYIIKU HHIAYKTHUBHOCTH U
KOHJICHCATOPA.

Monenb TMHUY 3IIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue 3aBUCUMOCTH IEPUOJIa MabIX KosieOaHUIl Tpy3a HA HUTHU OT JUIMHBI HUTH U
MaccChl Ipy3a.

HccnenoBanne MNEPEeMEHHOIO TOKa B LENUM W3 IOCIECIOBAaTEIIBHO  COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAazHUMHbIE 60IHbL

MexaHnyeckue BOJIHBL, ycioBHs pacupocrpaneHusd. Ilepuon. CxkopocTs pacnpocTpaHeHHs U
JuinHa BousiHbL. [lonepednsie U npoaoibHble BoaHbL. VHTephepeHus n nudpakuus MeXaHM4eCKuX
BOJIH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBIL. YCIIOBUS M3JIY4YEHMs] JJICKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHranus BektopoB E, B, V B anekTpomarautHoi BonHe. CBOMCTBA 3JI€KTPOMArHUTHBIX BOJIH:
OTpaKeHHWe,  TIpeJIoMIIeHHe,  moisipu3amms,  audpaxmus,  uHTepdepeHmus.  CropocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 351eKTpOMarHuTHBIX BOJIH. [IpMeHeHue 371eKTPOMarHUTHBIX BOJH B TEXHUKE U OBITY.

[TpyHUIMIIBI pagUOCBS3U U TeIeBUACHUA. Paguonokanmys.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIeH cpeibl.

TexHuyeckue yCTpOICTBA M NPAKTHUUECKOE IMPUMEHEHHME: MY3bIKAJIbHBIE WHCTPYMEHTHI,
yJIBTPa3ByKOBas JMAarHOCTUKA B TEXHUKE W MEIULIMHE, DPajap, pPaJuONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

HaOGnronenue oTpaxeHus 1 MpeoMIIeHU MEXaHUUECKUX BOJIH.

Habmonenne nuntepdepeHny 1 AUPpakiuy MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOGnroneHue cBsi3M TpPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTY/10M U 4acTOTON KosleOaHuH.

HccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, NPEIOMIIEHHE, MTOJISIPU3ALINS,
mubpakus, MHTepQEepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMoinHeENHOE pacpOCTpaHEHUE CBETA B OJHOPOJIHOM cpene.
JIyd cBera. TOYEUHBII UCTOYHUK CBETA.

OtpaxkeHue cBera. 3akoHbl OTpaxkeHHs cBera. llocTpoeHue wu300pakeHUH B IUIOCKOM
3epKaie.

[Tpenomnenue cBeta. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOTIOTHBIN MoKa3aTelb MPeToMICHUS.
ITontHOE BHYTpeHHEE OoTpakeHue. IIpenenbHbIil yroi MoIHOro BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CiioxxHbli cocTaB 6enoro cera. L{ger.

Cobuparolue 1 paccenBarolye JuH3bl. ToHkas muH3a. POKYCHOE pacCTOSHUE U ONTUYECKas
cuna ToHKoM nuH3bL. IlocTpoeHne wn3zo0paskeHHIl B cOOMparOIIMX M PACCEHBAIOIIMX JIMH3AX.
dopmyia TOHKOHM JMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.



Bonnosas ontuka. MaTepdepennus ceera. KorepeHTHbIC HCTOUHUKH. Y CIIOBHS HAOIIOACHUS
MaKCHUMyMOB U MHUHHUMYMOB B MHTEPPEPECHIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX
HMCTOYHHUKOB.

Hudpaxius ceera. udpakiuontas pemérka. Y cioBue HaOMI0ASHNS TTIaBHBIX MAaKCUMYMOB
IIPU MaJJCHUH MOHOXPOMATHYECKOI0 CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY .

ITonspuszanus ceera.

TexHUYEeCKUE YCTpPOWCTBA W TIPAKTHUYECKOE MPUMEHEHHWE: OYKH, Jiyma, (oToammapar,
MPOEKIIMOHHBIN amnmapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs OINTHKA, NU(paKIUOHHAS pelIéTKa,
HOJISIPOUI.

Llemoncmpayuu

[TpsiMonuHENHOE pacnpoCTpaHEHUE, OTpa)KEHHE U IpelloMyieHHe cBerta. Onrtuueckue
PUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHHue. MoJiesib CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosrydyeHue cekTpa ¢ HOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

N3mepenue nokasaress npeaoMIIeHHUs CTEKIIA.

HccnenoBanue CBONCTB N300paKeHUI B JTMH3aX.

Habmronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crIeHAJIBHOW TEOPUHM OTHOCUTEIBLHOCTH
['panunbl MPUMEHMMOCTH KJaccuueckoil MexaHuku. lloctynaTel cnenuanbHOM Teopuun
OTHOCHUTEJIbHOCTH: HWHBApPUAHTHOCTh  MOJYJSI CKOPOCTH CBETa B  BaKyyme, MPUHIIMI
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTENHHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs13b MacChl ¢ PHEPTUEN U UMITYJILCOM PEISATUBUCTCKOM YAaCTULIBI. DHEPT U TTOKOS.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul K6AHMOGOU ONMUKU

®otonbl. @opmyina [lnanka cBs3u 3Hepruu (OTOHA C €ro YAaCTOTOW. DHEPrus M UMITYJIbC
dboToHa.

OtkpriTue u uccnenaoanue Goroaddexra. Onbitel A. I'. Cronerosa. 3akonsl poToddhdexTa.
VYpaBuenue DiiHmreitHa g pororddexta. «KpacHas rpanuna» Gotorddexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHUUecKne yCTPOWCTBA W TIPAKTHYECKOE MpHUMEHEeHHe: (OTOdIEMEHT, (OToAaTUUK,
COJIHEeYHast OaTapest, CBETOAHO/.

Jlemoncmpayuu

®oT0odQheKT Ha YCTaHOBKE C LIMHKOBOH MJIACTHHOM.



HccnenoBanue 3akoHOB BHemHETO GoTorddexra.
Cseroauos.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbeiTel Pesepdopaa mo paccesnuto o -dactui. IlmanerapHas
mogens aroma. [locrynater bopa. M3nydenue m moriomieHue (OTOHOB IMPH MEpexXojie aToMa ¢
OJIHOTO YPOBHsI 3HEpruu Ha Jpyroi. Bunel cnexktpos. CrieKTp ypoBHEH 3HEpruu aToMa Bo0poja.

BonHoBbie cBoiicTBa yactuil. Bonubl ae bpoitns. KopnyckyisspHO-BOJIHOBOM J1yaau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3Jy4YEHHUE.

TexHudeckue yCTpPOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTPaJbHBIA  aHaAIWU3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopnenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaThIX ClIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopnuvie pabomol

HabGnronenue nuHeyaToro crexkTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTHI, JOKA3bIBAIOIINUE CIOXKHOCTh CTPOCHHMS A/pa. OTKpbITHE PATUOAKTUBHOCTH.
OmnbwiTel Pesepdopna mo omnpeneneHUro coctaBa paguoakTHBHOro u3inydenus. CBoiicTBa anbda-,
Oera-, raMMa-u3inydyeHus. BivsHue paquoakTUBHOCTU Ha JKUBbBIE OPraHU3MBI.

OtkpeiTHE TIpOoTOHA U HelTpoHa. HykioHnHas monmens sapa [eiizenOepra—Banenko. 3apsia
anpa. MaccoBoe uucino sijgpa. M30Tomnsl.

Anbda-pacnaa. DIEKTPOHHBI M TMO3UTPOHHBIM Oera-pacmaj. ['amma-nsznmyuyeHue. 3aKoH
PaaMOaKTUBHOIO pacmaja.

OHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepubiit  peakrop. TepmosaepHsiit cunTe3. [Ipobnembl M MEpCHEKTUBBl  SACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPreTHKU.

OnemMeHTapHble YacTUllbl. OTKPBHITHE TO3UTPOHA.

Metobl HaOMIOIEHNS ¥ PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.

dyHaaMeHTanbHbIE B3auMoecTBus. EquHcTBO hrsnyeckoil KapTUHBI MUpa.

TexHUUeCKHue yCTPOWCTBA M TPAKTUYECKOE IPHMEHEHHE: IO03MMETp, Kamepa BmuibcoHa,
AJIEpHBIN peakTop, aTOMHast boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUH M aCTPOPU3UKH

OTanbl pa3BUTHA acTpoHOMUH. [IpHKiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE ACTPOHOMUH.

Bun 3Bé3mH0T0 HebGa. Co3Be3nus, ipkue 3BE3/IbI, IUNIAHETHI, UX BUIUMOE JBUKEHUE.

Conneynas cucrtema.

Connue. ConHeunast akTuBHOCTb. MicTounnk sHeprun ConHIA U 3BE3/. 3BE3/Ibl, UX OCHOBHbIE
XapakTepUCTUKH. JlmarpamMMa «CHEKTpPalbHBIM KJIACC — CBETUMOCTBY». 3BE3NBI TJIABHOMH



IIOCJIEI0BATEIBHOCTH.  3aBUCHUMOCTh  «Macca —  CBETHMMOCTb»  JUIsl  3BE3A  IJIABHOM
nocie0BaTenbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpPEMEHHBIE IIPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTalnbl XKU3HU 3BE3 L.

Mineunsiii [Iyte — Hama [Nanaktuka. [lonoxenne u nmxenue Connua B [Nanmaktuke. Tumbl
rajakTuk. Paguoranaktiuky v kBasapsl. YEpHbIE ABIPHI B SApaX rajJakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa0O6ma. PaszGeranme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabumtoneHnst HeBOOpYKEHHBIM I1a30M € UCIIOJIb30BaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN IS
OIpe/IeIEHUs] TIO0JIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3[US
CeBepHOro nostymapus u sipkue 3BE3.1bl.

Hab6monenus B reneckon Jlynsl, mianer, Mnegnoro [lytu.

O0o0maroniee NoBTOpeHHE

Ponb ¢u3uKu 1 aCTpPOHOMHUH B SKOHOMHUYECKOM, TEXHOJIOIMUECKON, COLMAIbHON M 3THYECKOM
cdepax eATeNTbHOCTH YEJIOBEKa, POJIb U MECTO (PM3UKU U aCTPOHOMMU B COBPEMEHHON Hay4yHOU
KapTUHE MHpa, poyib (U3MYECKOH Teopurd B (POPMUPOBAHMM TPEACTABICHUH O (HU3HIECKOMH
KapTUHE MUpPA, MECTO (PU3MYECKON KapTHUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPECTaBICHUI O IPUPOJE.

MexknpeaMeTHble CBSI3H

N3yuyenne kypca ¢usuku 0a3oBoro ypoBHs B 11 Kilacce ocCylIecTBIsieTCS € Y4€TOM
COJIepKATEIBHBIX MEXKIIPEJAMETHBIX CBs3€i ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHUH, reorpaduu
U TEXHOJIOTUH.

Medscnpeomemnsie nowsamus, CBA3aHHBIE C HW3yUYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4HbId QakT, runores3a, (u3NuUecKas BeIMYMHA, 3aKOH, TEOpHs, HaOJIOJEeHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHHM, TPUTOHOMETpHYECKHE (QYHKLUHU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl U HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOXEHHE BEKTOPOB, IPOU3BOIHBIE AJIEMEHTApHBIX (QYHKIIHH,
MpU3HAKU TI0JI00US TPEYTOIBbHUKOB, ONPEENIEHNE TUIOIMIAIU TNIOCKUX (pUryp u oobEéma Te.

buonoeus: anexTpudeckue sIBICHUS B )KUBOW NpPUpPOE, KoyeOaTeNbHble IBIKEHUS B )KUBOU
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU MPUPOJE, AEHCTBUE palallii Ha KUBBIE OPTaHU3MBI.

Xumusi: CTpOEHHE AaTOMOB W MOJIEKYyJ, KpHCTaJUIMYecKass CTPYKTypa TBEPABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN peIETKH, CIIEKTPaIbHbIN aHAIH3.

l'eoepaghus: MarHWTHBIE TONIOCAa 3€MIIM, 3aJI€KM MArHUTHBIX pyl, (HOTOChEMKA 3€MHOM
IIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozusi: AMHUM DIIEKTPOIIEpEay, T'€HEepaTop MEPEMEHHOI0 TOKa, 3JEKTPOABUIATENb,
UHAYKIMOHHAs TMe4yb, pajgap, paguoNpUEMHHK, TEJIEeBU30p, aHTeHHa, Tenedon, CBY-neus,
IPOEKIIMOHHBIN arnmapar, BOJIOKOHHAs ONITUKA, COJIHEYHas OaTapes.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yuebHOoro mnpeamera «®Dusuka» Ha ypoBHE cpeAHero oOIero oobpazoBaHUs
(6a30BBIi YPOBEHB) TOJIKHO OOECIIEYUTDH JOCTH)KEHUE CIEIYIOIINX JTUYHOCTHBIX, METAIPEAMETHBIX
U TIPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3ysbTaThl OCBOEHUS ydeOHoro mnpeamera «®Pu3nka» TOJDKHBI OTpPakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTpPEHHEU
MO3HULIKEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIMiA, TO3UTUBHBIX BHYTPEHHHUX yOeKICHHH,
COOTBETCTBYIOIUX TPAJULIMOHHBIM LIEHHOCTSIM POCCUHCKOT0 OOIIECTBA, PACIIMPEHHUE KUZHEHHOTO
OTBITA U OIBITA JEATEIBHOCTH B MPOLIECCE peau3alii OCHOBHBIX HAIlPaBIEHUN BOCIUTATEIbHON
JIESITEIBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaskaiaHCcKOro BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh ~ TPAKIAAHCKON  MO3UIMM  OOydYarolerocss Kak aKTUBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

IPUHITHE TPAJAULMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTHUYECKUX U JAEMOKpPATHYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTb B HHTEpPECAax TPa)KJIaHCKOro OOLIecTBa,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COIIMAIBHBIMI HHCTUTYTAMU B COOTBETCTBHH C MX (PYHKIUIMHU
Y Ha3HAuYEHUEM;

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'paXK1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K FOCYAapCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCUMCKUX YUEHBIX
B 00s1acTH (PU3UKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ’TUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYyAallMI0 M IMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUS:

JCTETHYECKOE OTHOIICHHE K MHUpY, BKIIOYas ICTETHKY HAyYHOI'O TBOPUYECTBA, MPHUCYIIETO
¢u3nueckoil Hayke;

5) Tpy10BOT0 BOCHIUTAHUS:

MHTEpEC K pa3IMuHbIM chepam npoeccuoHaNbHON AESITETbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKOW M TEXHUKOM, yMEHHME COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymie mnpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE JIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUIO M caMOOOpa3oBaHMIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

Cc(OPMHPOBAHHOCTh  JKOJIOTUYECKOH KyJIbTYyphl, OCO3HAaHHE TJOOAJIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE M OCYIIECTBIICHHE IEUCTBUI B OKPYXKAIOIIECH cpe/ie HAa OCHOBE 3HAHUS 1een
YCTOMYHUBOTO pa3BUTHUS YEIIOBEUECTBA;

paclIMpeHHe OMbITa AESITEIbHOCTH IKOJOTNYECKOW HAIPABIEHHOCTH HA OCHOBE MMEIOLUXCS
3HaHWH Mo (HU3MKeE;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
du3nveckoil HayKH;

OCO3HAaHHE LIEHHOCTH HAy4YHOW [eATeIbHOCTH, TOTOBHOCTh B TMpoOIlecce H3yueHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATENbHOCTh MHANBUIyaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3naBaTe/bHBbIE YHUBEPCAJIbHBIE YUeOHbIE AeiicTBUSA
Bba3oBble Jornyeckune AeiicTBUA:

CaMOCTOSITENIbHO  (OPMYJIIMPOBATh M aKTyaJH3UpOBaTh NpobieMy, paccMarpuBaTh &
BCECTOPOHHE;

OIIPEIETIATh e JeITEIbHOCTH, 3a/1aBaTh IIApaMETPbl U KPUTEPUU UX JOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B paCCMAaTPUBAEMBIX (PH3UUECKHX SBICHUSX;

pa3pabarbIBaTh IUIAH PEHICHUs MPOOIEMbI ¢ YIETOM aHAINM3a UMEIOIIUXCS MaTepHaIbHBIX U
HEMaTepHaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JESTEIBHOCTb, OLIEHHBATh COOTBETCTBHE pE3yJIbTATOB IIEIISIM,
OLICHUBAThH PHCKHU TOCIIEICTBHI ACATEILHOCTH;

KOODJAMHUPOBATh M BBINOMHATH pPabOTy B YCJIOBUSAX PEAITBHOTO, BHPTYAIBHOTO W
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOIIEeM.

ba3oBble Hcciien0BaTeIbCKUE NeHCTBHA !

BJIaJ€Th HAYYHON TEpMHHOJOIMEH, KIIOYEBBIMH MOHATHUSAMH U MeTOoJaMU (PU3UYECKOM
HaYKH;

BJIAJIETh HABBIKAMU YYEOHO-MCCIIEOBATEILCKOW M TPOEKTHOW NEeATEIFHOCTH B OOJACTH
(Gu3uKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB pEIeHHs 3a/1ad
(bu3nUecKoro conepkaHusl, IPUMEHEHHIO Pa3InYHbIX METO/I0B MIO3HAHMS;

BJIAJETh BHJAMH JCSTEIBHOCTH 1O TOJYYCHHWIO HOBOTO 3HAHHWS, €r0 HWHTEPIpeTallnH,
npeoOpa30BaHUIO M MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CHTyalHsiX, B TOM YHCJE MPH CO3TaHUHU
y4eOHBIX IPOEKTOB B 00JIaCTH (PU3MKH;

BBISBIISATH IPUYMHHO-CIICICTBEHHBIE CBS3U M aKTYaJIU3HpPOBATh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y
e€ pelreHus, HaXOJUTh apTyMEHTHI JJIsl JJOKa3aTeIbCTBA CBOUX YTBEPKICHUH, 3a/1aBaTh ITapaMeTphl
U KPUTEPUH PEIICHUS;

aHAJTM3UPOBATh MOJIYYEHHBIE B XOJI€ PELICHUS 3a/laud Pe3yJIbTaThl, KPUTHUECKH OLIEHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTh U (HOpMyIUpPOBaTH COOCTBEHHBIC 33J]aul B 00OpPa30BATENBHON NEATEIHLHOCTH, B TOM
YHCIIe IPH U3YYCHUH (PH3HKH,

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh EepEHOCUTH 3HAHUS O (PU3UKE B MPAKTHUECKYIO 00J1aCTh )KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEJIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, PEJIaraTh OPUTHHAIBHBIC TTOIXO/IbI U PEIICHHUS;

CTaBUTb POOJIEMBI U 33J]aUH, JOMyCKAIOIINE albTePHATUBHBIC PELICHHUS.



Pa6ora ¢ undopmanmeii:

BJIaACTb HABBIKAMH IIOJTYYCHHA I/IH(bOpMaI_[I/II/I (I)I/I3I/I‘-IGCKOF 0 COACpKaHHA K3 HCTOYHUKOB
pa3HBIX THUIIOB, CaMOCTOSATEIBHO OCYIIECTBJISTH IOUCK, aHaJIU3, CHCTEeMaTH3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCII0JI30BATh CPCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHUKAalIUOHHBIX TEXHOJIOTUH B peiCHUN
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHU3allMOHHBIX 33734 C COOJIOACHHEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKHU O€30MaCHOCTH, TUTHEHBI, PecypcocOepeKeHHs, MPaBOBbIX M ITHYECKHUX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJIEPKAHMSI B PA3IMYHBIX (popMaTax ¢ yuy€ToM Ha3HAUYCHUS
uHpOpMALlMM M IENIEBOM ayJUTOPUH, BBIOMpas ONTUMAIBHYIO (opMy MpeaCTaBICHUS U
BU3YaJIU3alUH.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JESATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKYA KOH(DIMKTHBIX CUTYAllMi U CMATYaTh KOH(IUKTHI;

pa3BEPHYTO U JOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIb30BAHUEM SA3BIKOBBIX CPEIICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOMpaTh TEMaTHUKy M METOJbl COBMECTHBIX JAEUCTBUH C Y4YETOM OOILMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATD LIEJIM COBMECTHOMN JIEATENBHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH NEUCTBUS
10 €€ JOCTHIKECHUIO: COCTABJIATH IUIAH JEWCTBUHM, pacHpereisaTbh polav ¢ Y4YETOM MHEHHU
YYaCTHHUKOB, O0CYKIIaTh PE3yJIbTaThl COBMECTHOU PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOET0 BKJIA/Ia U KaKJOI'0 YYaCTHHKA KOMAH[bl B OOILUI pe3ysbTar o
pa3pabOTaHHBIM KPUTEPUSIM;

IIpejJlaraTb HOBBIE ITPOEKTHI, OLICHMBATh HJEU C IO3UMLUUM HOBHU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATH MIO3UTUBHOE CTPATETUUECKOE IOBEICHNUE B PA3JINYHBIX CUTYalUsX, IPOSBIATh
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATHBHBIM.

PerynasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiicCTBUS
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBIATh TO3HABATENBHYIO JAEATEIBHOCTh B 00NACTH (PU3UKH U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHUPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOATENIbHO COCTAaBJISITh IUIAH PEHIEHUS] PacYETHBIX M KAayeCTBEHHBIX 3a7ad, IUIaH
BHITIOJTHEHHSI  MPAKTUYECKOW pabOThl ¢ yd4€TOM HMEIONIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JaBaTh OIEHKY HOBBIM CUTYAIIHsIM;
pacHIMpsTh paMKH y4€OHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHUH;
JieNaTh OCO3HAHHBIA BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
peLIeHHE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
Croco0CTBOBAaTh (HYOPMHUPOBAHHMIO U TPOSBICHUIO APYIUIIUNA B 00J1aCTH (PU3UKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTE/IEKT:



JIaBaTh OLICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENSM;

BJIQJICTh HABBIKAMU TMO3HABATEIBHON PEeQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBHIA U
MBICJIUTEJIbHBIX POLECCOB, UX PE3YyIbTATOB U OCHOBAHU;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallid, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YIbTATOB JIESITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B mpouecce HOCTHXKEHHSI JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI MO (DU3MKE s
YpOBHS cpeaHero oOmiero oOpa3oBaHUS y OOYYAIOIIMXCS COBEPIIECHCTBYETCS 3MOIMOHATIBHBIN
UHTEJJIEKT, MPEANoaralonuil chopMUpOBaHHOCTD:

CaMOCO3HaHUSI, BKJIIOYAIOMIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHHUSI, BKIKOYAIOLIEIO0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTh
3a CBOE€ MOBEJEHHUE, CIIOCOOHOCTh aAaNTUPOBATHCA K SMOIMOHATIBHBIM MU3MEHEHHSIM U MPOSBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAlLIMM, BKJIOYAIONIEH CTpeMJIEHWE K JOCTHMKEHHMIO ILEeJd U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATUH, BKJIIOYAIONIEH CHOCOOHOCTh MOHUMAaTh DSMOIMOHAIBLHOE COCTOSHUE JPYTHX,
YUUTBIBATh €T0 MPHU OCYLLECTBICHUH OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIMX CIOCOOHOCTH BBICTpaMBaTh OTHOUIEHMSI C APYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHI.

HNPEJIMETHBIE PE3YJIbTATHI

K xonmy obyuenuss B 10 kjacce nmpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMepax posib U MecTo (PU3MKU B (POPMHUPOBAHUM COBPEMEHHOM
HAay4yHOW KapTUHBI MHpa, B Pa3BUTHUM COBPEMEHHON TEXHHKM M TEXHOJOIHH, B NPAaKTUYECKOU
JNeATeILHOCTH JIFOIEH;

YUUTBHIBaTh TPaHUIIBI IPUMEHEHUS M3YYEHHBIX (PU3NUECKUX MOJEJei: MaTepralibHas TOuKa,
UHepIHanbHas cucteMa oTcuéra, aOCOJIIOTHO TBEPIAOE TENO, MJICAIbHBIA ra3, MOJEIN CTPOCHUS
ra3oB, >KUJKOCTEH M TBEPIBIX TeJ, TOUCUHBINH DIEKTPUUYECKUNA 3apsiyl MpU pelleHuH (pu3nyeckux
3ajady;

pacno3HaBath (U3WYECKUE SBICHUS (MPOIECChl) U OOBSACHATH WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIAPHO-KMHETUYECKOM TEOPUM CTPOECHMS BEIIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE NMPSIMOJIMHEHHOE JABMKEHUE, CBOOOIHOE Na/IeHUE Tell, ABH)KEHHE
10 OKPYXHOCTH, WHEPIUs, B3auMoaeucTBue Tei, Auddy3us, OpOyHOBCKOE IBMKEHHUE, CTPOCHHE
KHUJIKOCTEH W TBEPHABIX TeJ, U3MEHEHHe 00bEMa Tela NMpU HarpeBaHUU (OXJIaKIEHUH), TEIIOBOE
paBHOBECHE, HCIApEHHE, KOHICHCALUS, IIJIaBICHHME, KpUCTAUIM3alus, KWUIIEHUE, BIAXKHOCTb
BO3/yXa, IMOBBIIICHUE JABJIEHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXIY
napaMeTpaMH COCTOSIHUA ra3a B U30MPOIIeccax, dIEKTPU3AIMs TeJl, B3aUMOJICHCTBUE 3apsiIOB;

ONMCHIBaTh MEXaHUYECKOE JABUKEHHE, UCTIOb3YS (U3NYECKHE BEIMUNHBI: KOOPIMHATA, TyTh,
IepeMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cujla, UMITYJIbC Tesla, KUHETUYecKas dHEprus,



MOTEHIIMAIbHAS JHEPrus, MeXaHW4yeckas paboTa, MeXaHM4YecKass MOITHOCTh; IPU OIHUCAHHUH
MPABUIILHO TPAKTOBATh (DU3MUECKUN CMBICI UCIIONIb3YEMbIX BETUYHMH, UX 0003HAYCHUS U CTUHUIIBI,
HAXOAUTh (POPMYJIBI, CBSA3BIBAIONINE NAaHHYIO (PU3NYCCKYIO BEIMYMHY C IPYTUMHU BEIIMUNHAMU;

ONHUCBHIBAaTh M3YYCHHBIC TEIJIOBBIE CBOWCTBA TEJI U TEIUIOBBIC SIBJICHUS, WCIIONB3YS
dbu3MYecKue BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeAHss KUHETHYEeCKas dSHEpPrus
Xa0THYECKOTO JIBIDKEHUSI MOJIGKYJ, CPEIHCKBAJAPATUYHAS CKOPOCTh MOJICKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHsSS JSHEprusi, pabora raza, KOd()PHUIMEHT MOJIE3HOTO ACUCTBHUS TEIJIOBOTO
JIBUTATEJIS; TIPU ONMMMCAHUH MPABUIIBHO TPAKTOBAThH (DU3UUYCCKUN CMBICI HCIIOIb3YEMbIX BEIMUWH, UX
0003HaYCHHS U EIUHUIIBI, HAXOAUTH (DOPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIHMYHMHY C
JIPYTHEMH BEJTMIHHAM;

OMKCHIBATh H3YUYCHHBIC JJICKTPUUECKHE CBOWCTBA BEIISCTBA W JJCKTPHUCCKUEC SIBICHUS
(mportecchl), UCMONB3YsT (U3MYECKUE BEIMYMHBI: AJICKTPUUYCCKUN 3apsjl, SJIEKTPUUYECKOE IIoJIe,
HaIpsHKEHHOCTH TOJIs, TIOTEHIIUAJ, PA3HOCTh MOTCHIIMAJIOB; ITPU OIMCAHWH MPABUILHO TPAKTOBATH
(U3HYECKUN CMBICI HCIIOJIb3YEeMbIX BEIMYMH, NX 0003HAYCHUS W CJIMHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIINE JTAHHYIO (DU3HUSCKYIO BEJIMUNHY C APYTHMH BETUIHHAMU;

aHAIM3UPOBATh (PU3MYECKHE MPOLECChl M SBICHHUS, HCIONB3YysS (U3NYECKHE 3aKOHBI U
NPUHIUIBEL: 3aKkOoH BcemupHoro Ttsarotenus, |, Il m |1l 3akonpl HbloTOHA, 3aKOH COXpaHEHUS
MEXaHWYECKOW DHEPTHH, 3aKOH COXPAHCHHS WUMITYJIbCa, MPHUHIUI CYNEPIIO3UIIUU CHJI, TIPUHITUT
paBHOMPABUS WHEPIHAIBHBIX CHUCTEM OTCUETA, MOJCKYJSPHO-KHHETUYECKYIO TCOPHIO CTPOCHHS
BEIIIECTBA, Fa30BbIC 3aKOHBI, CBSA3b CPEAHEH KHHETUUECKOI YHEPTUU TEIUIOBOTO ABMXKEHUS MOJIEKYJIT
¢ a0COJIIOTHOHM TeMIepaTypoid, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHSI SJICKTPHUUECKOTO
3apsima, 3akoH KynoHa, mpu O3TOM pa3iMyaTrh CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BBIPAXKCHUE U YCIIOBHSI (TPaHUIIbI, 0071aCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHLMUIIBI JEHCTBUS MAIUH, MPUOOPOB U TEXHHUYECKHUX YCTPOWCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITIOJHATh OKCIIEPUMEHTHI 10 WCCIICJIOBAHUIO (DM3WYECKHUX SIBIICHUH W MPOIIECCOB C
UCIIOJTb30BAaHUEM TIPSMBIX U KOCBEHHBIX U3MEPEHHM, IPH 3TOM (OPMYJIMPOBATH MIPOOIIeMy/3amaqy
U TUMOTE3y Y4eOHOro JKCIepuMEeHTa, cOOMpaTh YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYIOBaHMUS,
MPOBOAMTH OMBIT U OPMYITUPOBATH BHIBO/IBI,

OCYIIECTBIISATH MPSMBIC H KOCBEHHBIC M3MEPEHUS (DU3UUECKUX BEITUYHH, ITPH 3TOM BBIOMPATH
ONITHUMAJIGHBIA CIOCO0 M3MEpPEHUS M HCIOJIb30BAaTh M3BECTHBIC METOJBI OIICHKH IOTPEITHOCTEH
U3MEPEHHUI;

WCCIIEIOBATh 3aBUCUMOCTH MEXAy (PU3NYeCKUMH BEIMYMHAMHU C UCTOJIb30BAHUEM MPSIMBIX
U3MEpPEHUI, TPU STOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH PE3yJIbTAThI ITOTYYCHHON
3aBUCHUMOCTH (PU3WYECKUX BEIUYMH B BHJIC TAOIUI] M IpaHUKOB, JIeNIaTh BBIBOJGI IO PE3yJIbTaTaM
HCCIIEI0BAHUA,

coOnrofaTh mpaBmiia O€30MacHOro TpyAa NpH TPOBEICHUHM HWCCIECIOBAaHUN B paMKax
y4e0HOr0  JKCIEepUMEHTa, YYeOHO-HCCICIOBATEIBCKOM H  MPOCKTHOW  JCATEIBHOCTH  C
UCIIOJTb30BaHUEM U3MEPHUTEILHBIX YCTPOHCTB U JIAOOPATOPHOTO 000PYI0BAHHS;

peliaTh pacu€THbIC 3a7]a9U C SIBHO 33JJaHHOW (U3NYECKOM MOJENbI0, UCTIONB3Ys (PU3ndecKue
3aKOHBI W TPHUHIIMIIBI, Ha OCHOBE aHalM3a YCIOBHS 3a/Jaydl BBIOMpPATh (U3UYECKYIO MOJIEINb,
BBICTIATh (DM3WYCCKHE BEITUYMHBI W (DOPMYIBI, HEOOXOJMMBIC IS €€ pEeNICHHs, IPOBOJIUTH
pacuéThl U OIICHUBATH PEATbHOCTD IMOJTYYCHHOTO 3HAYCHUS (DH3UIEeCKON BEITHUNHBI,

pemath KadyeCTBEHHBIC 3a/layd: BBICTPAMBATH JIOTHUECKH HEMPOTUBOPEUUBYIO IICTIOUYKY
paccyXIeHUI ¢ OTOPOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;



MCIIOJIb30BATh MPH PEUICHUH YYEOHBIX 337a4 COBPEMEHHbIE MH(POPMAIIMOHHbBIE TEXHOJIOTUU
JUIs TIOMCKa, CTPYKTYpUPOBAHHs, HMHTEPIPETAllMd U MPEICTaBICHUS Y4YeOHOW M Hay4HO-
HOMYJIIPHON MH(OpPMAIMH, TOTYYSHHON U3 pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATH
MoJTy4aeMyro HH(POPMAIHIO;

MPUBOJUTH TMPHUMEPHl BKIAJa POCCHICKUX M 3apyOekHBIX YUEHBIX-(U3UKOB B pPa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHON JKU3HU JUIsI 0OeCTeueHHs
0e30MacHOCTH MpHU OOpaLIEHUH C MPUOOpPaMU U TEXHUYECKUMH YCTPONCTBAMH, ISl COXpaHEHUS
3JI0POBBS U COOJIIO/IEHUS HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKPY>KaIOLIEH cpejie;

paboTaTh B TpyIIE C BHIMOJIHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH, IMIIaHUPOBATh paboTy
TPYNIbl, palMOHAIBHO PACHpPEneNiATh OOS3aHHOCTH M IJIAHUPOBATh  JICATEIBHOCTH B
HECTaHJIAPTHBIX CHUTYalUsAX, aJIeKBaTHO OIEHUBATh BKJIAJ KaXIOrO M3 YYaCTHUKOB TPYIIIBI B
pelleHne paccMaTpuBaeMoi IPOOIIEMBI.

K xonuy obyuenuss B 11 kjacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YHAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPaxX pPoJib U MECTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOM
HAyYHOW KapTUHBI MHpa, B PA3BUTHUM COBPEMEHHON TEXHUKH M TEXHOJOTHH, B MPAKTUYECKOM
NEeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKOM KAPTHHBI MUPA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHHS H3YYCHHBIX (PHU3MUECKUX MOJAEJCH: TOYCUHBIN
ANEKTPUYECKUH 3apsil, Ty4d CBETa, TOUCUHBI UCTOYHHUK CBETA, siiepHasi MOJAENb aToMa, HyKJIOHHAs
MO/JIeJIb ATOMHOTO sJIpa MPH pelieHn: (PU3nueckux 3aaad;

pacnio3HaBaTh (U3MUYECKHE SBIICHUS (MIPOIECChI) U OOBSACHATh WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN M KBAaHTOBOW (HM3MKH: DJIEKTpUYECKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JIeHCTBUS TOKa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAS
UHAYKIUS, JeWCTBME MAarHUTHOTO TOJS Ha TPOBOJHMK C TOKOM U JABWXKYILIMMCA 3apsn,
AIIEKTPOMAarHuTHbIE KOJeOaHUs U BOJHBI, NPSIMOJIMHEHHOE PacIpOCTPaHEHHUE CBETa, OTpPaKEHHUE,
nperomiieHue, HHTepdepeHuus, audpakuus ¢ MOoJasSpu3alus CBeTa, JUCIEpPCHUs CBETa,
dorornektpudeckuii 3dpdext (hotordhdext), cBeToBOE NaBlIeHHE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U HCKYCCTBEHHAs! PaliOAKTUBHOCTb;

ONMCHIBATh M3yUEHHBIE CBOMCTBAa BeLIECTBA (AJIEKTPUYECKUE, MArHUTHbBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTh PAa3IMYHBIX CpPEA) M 3JIEKTPOMATHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTONB3ys (U3UYECKUE BEIMYUHBI: OJEKTPUYECKUN 3aps, CHia ToKa, DJIEKTPUYECKOe
HalnpsDKeHUe, 3JIEKTPUUYEeCKOe CONPOTHUBICHHE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOJBIKYILAs CHIIA,
paboTa TOKa, WMHAYKIMS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHua, WHIYKTUBHOCTb
KaTyIIKH, SHEPTUs 3JEKTPUYECKOTO M MAarHUTHOTO INOJieH, Mepuoj W dYacToTa KoyiebaHWil B
KoJIeOaTeIbHOM KOHTYpE, 3aps]l M CWiIa TOKa B NPOILIECCe TapMOHUYECKHX 3JIEKTPOMArHUTHBIX
KosiebaHui, (POKyCHOE pacCTOSHHE M ONTHYEeCKass Cuia JIMH3bI, IMPH OMHMCAHUHM IPABHIbHO
TPAaKTOBaTh (PU3UIECKUN CMBICI HCIIOJIb3YEMBIX BEJTMYMH, UX 0003HAYCHUS U CIMHUIIBI, YKA3bIBATh
(dbopMyIIbl, CBA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUNHY C JPYTMMH BETUUUHAMU;

OIHCHIBATh U3yUEHHbIC KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCTIONB3Ys (PU3NUECKHUE BEIIUYHHBIL:
CKOPOCTB 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, SHEPrUs M UMITYJIbC (OTOHA,
nepuoj MoJiypacraja, dHEprusi CBSI3U AaTOMHBIX fJep, NpPU ONHUCAHUU TPABUIBHO TPAKTOBATh
(U3NIECKU CMBICT MCIIONIB3YEMBIX BEIMYMH, UX 0003HAUCHUS W €IWHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (PU3MUECKYIO BEIWYHMHY C JPYTMMHU BETUYMHAMH, BBIYMCIATH 3HAUCHUE
(bu3nUecKoil BETUUNHBL;



aHAIM3UPOBATh (PU3MYECKHE NPOLECChl M SBICHHS, HCHONb3YyS (QHU3UYECKHE 3aKOHBI U
MMPUHIHUIIBI: 3aKOH OMa, 3aKOHBI MOCJICAOBATCIILHOTO U MAPAJUICIIBHOTO COCANHCHUS ITPOBOAHUKOB,
3akoH JIxoymnsa—JIeHna, 3akOH JJIEKTPOMAarHUTHOM HMHIYKLUUH, 3aKOH IIPSMOJIMHEWMHOIO
pacrnpocTpaHEHHUs] CBETa, 3aKOHbI OTPa)XXCHHS CBETa, 3aKOHBI MPEIOMIICHUS CBETa, ypaBHEHUE
OlinmreitHa st porodddexra, 3aKOH COXpaHEHUS SHEPTHH, 3aKOH COXPAHEHHS MUMITYJIbCa, 3aKOH
COXPAHEHHUS EKTPUUYECKOTO 3apsJia, 3aKOH COXPaHEHUsI MacCOBOI'0 YKcIa, OCTyaaTsl bopa, 3akoH
pPaIMOaKTUBHOTO pacmana, NpU OSTOM pPa3In4yaTh CIOBECHYIO (HOpPMYyIHMPOBKY 3aKOHa, €ro
MaTeMaTUYECKOE BBIPAXKEHUE U YCIOBHS (IpaHullbl, 00JaCTH) IPUMEHUMOCTH;

OTIpeeNIATh HANpaBJICHHE BEKTOPAa UHIYKIUH MAarHUTHOTO IOJISI IPOBOJIHUKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTH M ONHCHIBATh U300pakeHNE, CO3/1aBAEMOE TNIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBIMOJHATh OSKCIIEPUMEHTHI [0 UCCIEJOBAHUIO (DU3MUECKUX SBICHUH U TPOILECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX U3MEPEHUIA: pHU 3TOM (OpMYIIMPOBATh pobdiieMy/3anauy
U THUIOTE3y Y4eOHOro SKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO 000pyIOBaHWS,
IIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITH MPSIMbIE U KOCBEHHBIC U3MEpPEHUs (PU3NUECKUX BEIMYHH, IPU TOM BBIOUPATH
ONTUMAJBHBIA CHOCOO M3MEpPEHUs M HCIOJIb30BaTh M3BECTHBIE METOJBI OICHKU MOTPEITHOCTEH
U3MEPEHU;

ucciea0BaTh 3aBUCHUMOCTH (1)H3I/I‘~ICCKI/IX BCJIMYHH C HCIIOJIb30OBAHHUEM IIPSAMBIX H3M€p€HHI7[:
IpU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHpPOBATH pe3yNbTaThl MOJYYECHHOW 3aBUCUMOCTHU
bu3nYeCKUX BETUYHH B BUJIE TaOIUI] U rpauKoB, JeNaTh BBIBOJBI [0 PE3yIbTaTaM UCCIICJOBAHMUS,

coOnrofarh IpaBwia O€30IIaCHOrO Tpyda IpU IPOBEJCHUM HCCIEIOBAaHUI B paMKax
y4eOHOro  3KCIEpUMEHTa, Y4YeOHO-MCCIEN0BATENbCKOM M  IMPOEKTHOM  JESATENBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyA0BaHNUS;

pelaTh pacu€THbIE 33Jja4 C SBHO 3aJaHHOHN (U3MYECKOl MOJENbI0, HCHONb3Ys (PU3NUECKUe
3aKOHBl M MPHUHIMIBI, Ha OCHOBE aHajiW3a YCJOBMS 3aJayd BbIOMpATh (DU3HUECKYI0 MOJIENb,
BBIIETATh (PU3MUECKUE BEIUYMHBI U (OpMysbl, HEOOXOAUMBIE Ul €€ pelleHMs], MPOBOJIUTH
pacy€Thl U OLIEHUBATh PEAbHOCTH MOJYyYE€HHOTO 3HAUeHUs (PU3MUECKON BETUMYMHBI;

pelaTe KAadyeCTBEHHBIE 3aJadyM: BBICTPaMBaTh JIOTMYECKHM HENPOTHUBOPEYMBYIO LIENIOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

HCIIOJIB30BAaTh IPHU PCUHICHUUA y‘~I66HI>IX 3a1a4 COBPEMCHHBIC I/IH(bOpMaIII/IOHHI)IG TEXHOJIOTUHU
JUIs TIOMCKa, CTPYKTYpUPOBaHHs, HHTEpIpEeTallid U MpPeJACTaBIeHUs Y4eOHOW M HaydHO-
HoMyJIsApHON MH(OpPMAIMK, MOJYYSeHHON U3 pa3IMYHBbIX UCTOYHHKOB, KPDUTHUUYECKH AHAIU3MPOBATH
noJiygaemMyro HH(OpMaIuio;

OOBSACHATH NMPUHIUIBI ACUCTBUS MAIllWH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyarh
yCIIOBHS UX 0€30MacHOT0 MCII0JIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

NPUBOANUTH MPUMEpPHI BKJIAJa POCCHMCKUX M 3apyOeKHBIX YUYEHBIX-(DM3MKOB B pPa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BAaTh TCOPETUYCCKUEC 3HAHUA I10 (1)1/131/H<e B HOBCG}IH@BHOI\/’I KHU3HU OJI1 oOecrieueHus
0€30MacHOCTH MU OOpalIeHUH C MpUOOpaMH U TEXHUYECKUMH yCTPOMCTBAMH, JJISi COXpPaHEHUs
3JI0pOBbsI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpY KartoIlei cpejie;

paboTaTh B TpYIIE C BHINOJHEHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIeH, MIaHHUPOBaTh paboTy
IpyNIbl, palUOHAJIbHO  pacHpeleNaTh OO0S3aHHOCTM M IUIAHUPOBaTh  JESATENBHOCTH B
HECTaHJAPTHBIX CHUTyalUsAX, aJ€KBaTHO OLEHUBATh BKJIAJ KaXKIOIO M3 YYAaCTHUKOB TIPYIIBI B
pelIeHne paccMaTpuBaeMoil pooIIeMBl.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. PUBUKA U METOAbI HAYYHOI'O IIO3HAHUA
bu6mmoreka [IOK
1.1 o 2
W3UKa U METO/Ibl HAYYHOT'O ITO3HAHUS https://m.eds0o.ru/TFA1bF72
Htoro no pazneny 2
Pasznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 K 5
HHeNaTiRa https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auamiia https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 Bubmiorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 Ochossl TEPMOAHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

®da3oBble IEPEXOABI

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuoreka [JOK

1 EKTPOCTATIRA 10 https://m.eds00.ru/7f41bf72
49 [TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B 12 bubmuorexa [JOK

' Pa3InYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne /i Konrpoasusie IIpakTuyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTtHoe nojie. DJeKTpOMarHuTHas 11 1 3 bubnnorexa [HOK
' WHYKIHS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4yecKHe U 3J1€KTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 bubmorexa [IOK
' https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuorexa [JOK



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

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

4.3 ATOMHOE SApO

Hroro no pazneny

15

Pa3peua 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 Bu6mmorexa LIOK
https://m.edsoo.ru/7f41c97c

Htoro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHUE

61 Ocobmamemee nostopertnc ‘ s m edso0 WTHALSTT
Hroro no pazneny 4
PezepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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