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INOACHUTEJIBHASA 3AIITMCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpPOBHS HAa YpOBHE CpEIHEro oOmiero oopa3oBaHUS
pazpaboTaHa Ha OCHOBE IMOJIOKEHMH U TpeOOBaHMN K pe3ylbTaTaM OCBOEHHS OCHOBHOM
oOpa3oBarensHOM mporpamMmebl, mpeacraBieHHblx B DPI'OC COO, a Ttakke ¢ yd4érom
¢benepanbHOl paboueil mporpaMMbl BOCIUTAaHHMS M KOHLENIMH TPENoJaBaHus Y4eOHOTrO
npeamera «®Puszmka» B 00pazoBaTeNbHBIX oOpraHm3anusx Poccuiickoii  ®eneparum,
pealn3yIoLMX OCHOBHbBIE 00pa30BaTeIbHbIE TPOrPAMMBL.

Copepxanue mporpaMMbl 1O (HU3UKE HANpaBIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
Hay4YHOH KapTuHbl MUpa oOyyaromuxcs 10-11 kmaccoB npu oOyueHnn ux (usuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO noaxo/a. [Ilporpamma no gpusnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JHYHOCTHBIM, MPEIMETHBIM U METANpeAMETHBIM
pe3yinbraTaM OOydYeHHs, a TaK)K€ YUUTHIBAET HEOOXOAMMOCTh peaU3alii MEXIPEIMETHBIX
CBsA3eM (U3MKM C €CTECTBEHHO-HAayyHbIMH Y4YeOHbIMHM IpenMeramu. B Hell ompenenstorcs
OCHOBHBIE IIeJIM U3Yy4eHHUs (U3MKH Ha YPOBHE CpeIHEro obiiero obpazoBaHus, IIIAHUPYEMbIE
pe3ynbTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, MeETanpeaMEeTHbIC, MpeAMETHhIE (Ha
06a30BOM YpOBHE).

[Tporpamma o Gpu3MKe BKIIOYACT:

e [UTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (pu3mKu Ha 0a30BOM ypOBHE, B TOM YHCIIE

peIMEeTHbIC PEe3yIbTAThI M0 TOAaM 00Y4YEeHHUS,;

e coJiepkaHue yueOHoro npeameta «Dusukay mo rogam o0yueHusl.

dusmka Kak Hayka o HauboJiee 00X 3aKOHAX MPHUPOJIbI, BBICTYIIAs B KAUECTBE YUeOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJaJl B CUCTEMY 3HaHUH 00 OKpY’KaloIeM MUpE.
HIkonbHBIH Kypc (HU3MKH — CHCTEMOOOpa3yloIuil ISl eCTEeCTBEHHO-HAY4YHbIX YYEOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U ABJIEHUN, N3y4aeMBbIX
XUMHeH, Ouosoruei, pusmueckoil reorpadueit U actpoHomuen. Mcnonap3oBaHuE M aKTHBHOE
IpUMEHEHHE (U3MUECKUX 3HAHWH OmpelenseT XapakTep M pa3BUTHE Pa3HOOOpPa3HBIX
TEeXHOJIOTUH B cdepe HHEPreTHUKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJIyY€HHs HOBBIX
MaTepUajIoB C 3aJJaHHBIMU CBOWCTBaMHU U Apyrux. M3yuenne ¢pusukyu BHOCUT OCHOBHOW BKJaJ B
(GbopMHpOBaHUE €CTECTBEHHO- HAY4YHOM KapTUHBI MHpa oOydaromuxcs, B (popmMupoBaHUE
YMEHUI NPUMEHATh Hay4YHbII METO/] TO3HAHMS ITPU BBINOJIHEHUH UMH Y4eOHBIX HCCIEIOBAHUH.

B ocHOBY kypca ¢pu3uku A7 ypoBHS cpeiHero oouiero oopazoBaHus MOJI0XKEH psij HieH,
KOTOpbIE MO’KHO pacCMaTpUBaTh KaK MPUHIIUIIBI €TOMIOCTPOSHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BceX pas3AenioB (U3MKH, BKIIOYAET KaK BOIPOCHI KJIACCHUYECKOH, TaK U
COBPEMEHHOM (PU3UKH.

Hoesn cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (U3HKH 00beAMHEH BOKPYT
¢usnyeckux Teopuil. Benymum B Kypce sBisercs (opMuUpoBaHHE IPEJCTaBICHUH o
CTPYKTYPHBIX YPOBHSIX MaT€pPHUH, BEMIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanusanys npeanosiaraeT UCIOIb30BaHUE TYMaHUTapPHOTO
noTeHIana (U3NYeCKOl HayKH, OCMBICIICHUE CBSA3H PAa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaK)Ke C MHUPOBO33PEHUYECKHMHU, HPAaBCTBEHHBIMH U HKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢u3Mku mnpeanonaraeT 3HAKOMCTBO C
IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTMUECKUX TMPUIOKEHUN M3Y4YEHHBIX TEOpUH H
3aKOHOB.

Hoes osxonocuzayuu peanu3yercss MOCPEACTBOM BBEICHUS JIIEMEHTOB COJACpXKaHMUS,
MOCBAIIEHHBIX 3KOJOIMYECKMM IpOOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBl C PAa3BUTHEM
TE€XHUKH U TEXHOJIOTHH, a TaKXKe 00CYXIEHHsI MPOOIIeM pallMOHAIIBHOTO IPUPOAOIOIb30BAHUS U
9KOJIOTMYECKOH 0€301acHOCTH.



Crep)KHEBBIMU JJIEMEHTaMH Kypca (PU3MKH HAa YpOBHE cpeaHero oOmiero oOpa3oBaHHs
SBIISIIOTCSL  pu3nveckue Teopuu ((HOpMUPOBAHHE IPEICTABICHUH O CTPYKTYpe IOCTPOCHUS
¢busnueckoil Teopuu, poyiiv (YHIAMEHTAIBHBIX 3aKOHOB M TIPUHIUIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O TPUPOJIE, TPaHUIAX MPUMEHIUMOCTH TEOPUM, IJIS OMHCAHHS ECTCCTBCHHO-
HAYYHBIX SBJICHUU U MPOIECCOB).

CHCTEeMHO-IEITETLHOCTHBIN MOIX0/ B Kypce (DU3UKU PEaM3yeTcs MPEKE BCETO 3a CYET
OpraHu3alH 3KCIIEPUMEHTAILHON JesITeIbHOCTH oOydatonmxcs. J{ins 6a30Boro ypoBHs Kypca
(U3UKU — 3TO HCIIOJIb30BAHUE CHUCTEMBbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB H
mabopaTOpHBIX PabOT, KOTOphle B Mporpamme 1o (GHU3HKEe OOBEIWHEHBI B OOIIMHA CITHMCOK
YUECHHYECKUX MPAKTUYECKHX paboT. BeigeneHne B yka3aHHOM TepedHe JTabopaTOpHBIX PadorT,
MPOBOAMMBIX JUISI KOHTPOJISI W OIICHKH, OCYIIECTBISICTCS YYaCTHUKAMH OOpa3oBaTEIbHOTO
IpoIecca UCX0Is U3 OCOOCHHOCTEH IUIAaHUPOBAHUS M OCHAIeHUs KaOuHera (usuku. [Ipu aTrom
o0ecreunBaeTcsl OBJIAZICHHE OOYYAIOUIMMUCS YMCHHSMHU IPOBOJUTH KOCBCHHBIC H3MEpPEHUS,
WCCIIC/IOBAHMSI 3aBUCUMOCTEH (U3UYECKUX BEIMYMH M TOCTAHOBKY OIBITOB IO IPOBEPKE
MIPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yIeseTCs PEeIICHUIO pacYETHRIX U Ka4eCTBEHHBIX 3a1ad. [Ipu aToM
JUIsL pacyE€THBIX 3aJ1a4 MPUOPUTETOM SIBIISIFOTCS 3a7[auyl C SIBHO 3aJ[aHHOUW (DU3UYECKOIl MOJIEIbIO,
MO3BOJISIONINE TIPUMEHSTh U3YUYCHHbBIC 3aKOHBI U

3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jiea Kypca, TaK U UHTETPUPYs 3HAHMSI U3 Pa3HbIX Pa3zelioB.
JUis KauecTBEHHBIX 3a/ad IPUOPUTETOM SBIIIOTCS 3aJaHus Ha OOBSICHEHHWE INPOTEKaAHUS
(¢u3nyecKux SBJIEHUIN U MPOIECCOB B OKpYXalolle *KU3HU, TpeOyromue BeiOopa Gpu3andeckon
MOJIETH JIJIsl CUTYallMH MPAaKTUKO- OPUEHTUPOBAHHOIO XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu PI'OC COO K MarepHalbHO- TEXHUYECKOMY
o0ecrniedyeHn0 y4yeOHOro mporecca 0a30BbI YPOBEHb Kypca (U3MKH Ha YpPOBHE CPEIHEro
oOuiero o0pa3oBaHMsI JOJKEH M3Y4aTbCs B YCIOBUSX IIPEIMETHOTO KaOMHETa (U3MKU WU B
YCJIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEJIMETOB €CTECTBEHHO-HAYYHOro LuKiIa. B xabunere
¢u3MKN JODKHO OBbITh HEOOXOJMMOE J1abopaTopHOE O0OpYAOBaHHE ISl  BBITOJHEHMS
YKa3aHHBIX B MpOrpaMMe Mo (U3MKe YyUEHHYECKUX MPAKTUYECKUX padOT U JEMOHCTPAaLMOHHOE
obopynoBaHue.
JleMoHCTpallMOHHOE 000py/noBaHHe (OPMUPYETCSs B COOTBETCTBHUM C MPUHIMIIOM
MUHUMAaJIBHON JJOCTATOYHOCTH U OOECIeYMBAET MOCTAHOBKY MEPEUYHCICHHBIX B MPOrpamMMe 110
¢u3MKe KIIOYEBBIX JAEMOHCTpAlUN [UIS HCCIENOBAaHUS H3Y4aeMbIX SBJIEHUNH U MPOLECCOB,
IMITUPUYECKUX N YHTAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHoe 00OpYyZOBaHUE JIsi YUEHHMUECKUX MPAKTHUECKUX paboT (opMHUpyeTcs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecleuyrBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha ABYX
oOyuaromuxcs. TemaTnueckue KOMIUIEKTHI J1a00paTOpPHOTO OOOpPYIOBaHUS JIOJKHBI OBITH
MIOCTPOEHBI Ha KOMILJIEKCHOM HCHOJIb30BaHUM AHAJIOTOBBIX U LHU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE IU(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU 1IeNIIMU U3y4eHUs GU3UKHU B 0011EM 00pa30BaHUU SBISIOTCS:
e hOopMUpOBaHME HHTEpeca M CTPEMJICHHS OOYYalOMIMXCS K HAyYHOMY H3YYEHUIO
IPUPOIBI, PA3BUTHE UX MHTEIICKTYABHBIX M TBOPYECKHUX CIIOCOOHOCTEIH;

e pa3BUTHE TPEACTABICHUH O HAayyHOM MeETOJE TMO3HaHWs U  (OopMHUpOBaHHE
UCCIIEI0OBATEIBCKOTO OTHOICHHS K OKPY)KAIOIIIM SIBIICHHSIM;

¢ (hOpMUPOBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ybTaTa U3y4eHHs OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIHHBIX 3aKOHOB (DH3UKH;

e (hopMuUpoOBaHHE YMEHUI OOBACHATH SBJICHHUS C HCIOJIBb30BaHUEM (DU3MYECKUX 3HAHUN U
HAaYYHBIX JI0Ka3aTeJIbCTB;

e (hOpMUpPOBAHME TNPEACTABICHUN O POiIM (PU3MKH A PA3BUTUSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHUI.



JlocTtuxkenune 3Tux Iened obecreynBaeTcs pelIeHHEeM CIeAYIOUIMX 3aJad B Ipoliecce
M3Yy4eHHUs Kypca (PU3UKU Ha YPOBHE CpPeIHEro o0I1iero o0opa3oBaHusi:

¢ [IPHOOPETEHNE CUCTEMbl 3HAHUNW 00 OOIMMX (PUINYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, S7EKTPOAUHAMUKY, KBAHTOBYIO
(bU3HUKY U DJIEMEHTHI acCTPO(PU3UKH;

e hOopMUpOBaHME YMEHUH NTPUMEHATH TEOPETHYECKHE 3HAaHUSA Ui OOBSCHEHHSA
busznyecKkux SBJICHUM B NPUPOJE W Ui TNPUHATUS MPAKTUUYECKUX pEIIEeHUN B
MOBCE/IHEBHOM JKU3HH,

® OCBOCHHE CIIOCOOOB pPEIIEHUS Pa3IMYHBIX 3a/1a4 C SIBHO 33JJaHHOM (pU3HUECKON MOJIEIBIO,
3a1a4, IMOJAPa3syMEBAIONIMX CaMOCTOSTEIbHOE CO3/aHue (U3NYECKON Mojeny,
aJIeKBaTHOM YCJIOBUSM 3a/1a4H;

e IOHMMaHHE (U3MYECKUX OCHOB M MPHUHIMIIOB JIEUCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOLIYIOCPEY;

® OBJIQJICHUE METOJAaMH CaMOCTOSATEIBHOTO IUIAHUPOBAHUSA W TIPOBEIACHUS (PU3HMUECKUX
OKCIEPUMEHTOB, aHalM3a ¥  WHTEpOpeTalud  WHPOPMALUH,  ONpPEIeICHUs
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3yabTaTa;

e CO3JIaHHME YCIIOBUW MJi1 Pa3BUTUS YMEHUU MPOEKTHO-HCCIEA0BATEIbCKOM, TBOPUECKOM
NeSITETTLHOCTH.

Ha w3ydenue ¢usuku (0a30BBI ypOBEHBb) HAa YPOBHE CpETHETrO O0ImIero odpazoBaHUs
orBoautcs 136 gacos: B 10 kimacce — 68 wacoB (2 yaca B Hemeno), B 11 kimacce — 68 vacos (2
yaca B HEJIeII0).

[Ipennaraemslii B mporpaMMe no Gpu3uke nepedeHsb JadopaTOPHBIX UIIPAKTUUECKUX padoT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUYHUTENh JEJaeT BHIOOp IMPOBEACHUs JTabOpaTOPHBIX paboT H
OTIBITOB C YUETOM MHIMBUAYAIBHBIX 0COOEHHOCTEH 00yUaromuXCsl.

COJAEPKAHUE OBYYEHUSA
10 KJIACC

Pa3nen 1. ®u3nka u MeToAbI HAYYHOI'0 MO3HAHUS

®usnka — Hayka o npupone. HaydHble MeToApl NMO3HaHHS OKpyKarolero mupa. Poib
AKCIIEPUMEHTA U TEOPHH B MPOIIecce MO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue (U3NYECKUX sSBICHUN M TpoueccoB. Hayunsle runoressl. dusnueckue
3aKOHBI ¥ TEOpUU. ['paHHIIbI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIIMT COOTBETCTBHS.

Ponp u mecro ¢u3uku B (GOPMUPOBAHHWU COBPEMEHHOW HAyyHOW KapTHHBI MHUpPaA, B
MIPAKTUYECKOU NEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHajoroble U 1UPpPOBBIE  HU3MEPHUTEIbHbIC npubOpsl,  KOMIIBIOTEPHBIE
JaTYNKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxa

Mexanunueckoe aBmkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHIKECHMUSI.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHasi CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIUU HAa OCH cHCTEeMbl KoopAuHAT. Cllo)KeHHE MepeMeleHul u
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBWKeHUE. ['paduku 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, TYTH U MEPEMEILICHUS] MaTepUaIbHON TOUKH OT BPEMEHH.



CBoOonHOE azieHrne. Y CKOpEHUE CBOOOTHOTO TaICHUSI.

KpuBonuHeliHOe [BH)KEHHE. [IBHJKEHHME MAaTCpUAIIBHOW TOYKH 110 OKPYKHOCTH C
IMOCTOSIHHOM IO MOJAYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JINHENHAACKOpOCTh. [lepron u yacrora
oOpatieHusi. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpoiicTBa U IPAKTUYECKOE IMPHUMEHEHHUE: CIUIOMETpP, JBH)KEHUE
CHaps0B, LICMIHbIE U PEMEHHBIE MEpeIayu.

Jlemoncmpayuu

Mopeinb cucTeMbl 0OTCUETA, WILTFOCTPALIMS KUHEMATUYECKUX XapaKTEPUCTUKIBHKECHHUSL.

[TpeoOpa3zoBaHue IBUKEHUH C UCIOIb30BAaHUEM NIPOCTHIX MeXaHu3MoB.Ilanenue Ten B

BO3/yX€E U B Pa3pe’KEHHOM IIPOCTPAHCTBE.

Habmtonenue nBuxkeHus Tesa, OpOIIEHHOTO MO YIJIOM K FOPU30HTY UTOPU30HTAIBHO.

N3mepenne yckopenus cBoOoaHoro najaenus. Hanpasienue

CKOPOCTH IPH IBU>KEHUH 110 OKPYKHOCTHU. Yuenuyeckutl

aKCnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO IBM>KEHMS C LIEJIBIO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIGHMS  MEXAY  NYTSIMH,  NOPOHMJAEHHBIMM  TEJIOM 32
MOCJIEIOBATEIIbHBIE PABHBIE IPOMEKYTKH BPEMEHH NPU PABHOYCKOPEHHOM JBUKEHHHM C
Ha4yaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue ABMKEHUS MIapUKa B BSI3KOU )KUAKOCTU. M3yueHnue

JBYDKEHUS Tesa, OpOIIeHHOT0 ropu30oHTaNbHO. Tema 2. /lunamuka

[TpuHIMT OTHOCHUTEJILHOCTH I'annies. ITepBbIii 3aKOH Hrrorona.
NuepumnanbHble CUCTEMBI OTCUETA.

Macca tena. Cwna. IlpuHnun cynepnosunuu cui. Bropoit 3axkon Herootona mis
MarepualbHOM TOUKHU. TpeTuid 3akoH HproTOHA 1T MaTepUaIbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuma tsoxectH. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHwus, kadeHus). Cuna Tpenusa. Cyxoe TpeHHE.
Cuna TpeHHsI CKONbKEHUS U cuia TpeHus nokos. Kosddumuent tpenus. Cuna conpoTuBIeHUS
MIpU ABUKEHUU TeNa B )KUJKOCTU WJIH Ta3e.

[ToctynarensHOe U BpamaTelIbHOE IBUKEHHE a0COTIOTHO TBEPIOTO TENA.

MOMEHT CuiIBl OTHOCUTENBHO OCH BpamieHus. Ilnedo cuibl. YcmoBus paBHOBECHS
TBEPIOIO TEA.

TexHUYeCKHne YCTPOMCTBA W TMPAKTUYECKOE NPUMEHEHHWE: TMOJAIINIHUKHA, JIBUKECHHE
HWCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHME MHEPIUH.

CpaBHeHHME MacC B3aMMOIEUCTBYIOIIMX TEI.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrioxeHue CHIL.

3aBUCHMOCTh CHJIBI YIIPYTOCTH OT Je(hOpMaInu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSL.

VYcnoBus paBHoBecHs TBEPAOTO Tena. Buabsl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomsi 3yduenue

JBUKEHHS OpYyCKa M0 HAKJIOHHOM MIOCKOCTH.



HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B MPYKWHE U PE3UHOBOM
oOpasiie, oT ux aedopmauu.

Uccnenoanue ycnoBuil paBHOBECHS TBEPAOrO TEJa, UMEIOLIEr0 OCh BPALLICHHUS.

Tema 3. 3akonwvl coxpanenus é Mexanuke

HNmnynbc MatepualibHON TOUKH (TeJa), CUCTEMbI MaT€pUANIbHBIX TO4YeK. VIMIysIbC CUITBI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPaHEHUsl UMITyJibca. PeakTUBHOE IBUKEHHUE.

Pabora cuiel. MOITHOCTE CHUJIEL.

Kunernueckast sHeprus marepuaibHOH TOUKH. Teopema 00 M3MEHEHMHM KHHETHYECKON
JHEPTHUH.

[TorennmanbHas sHeprus. [loreHanbHast SHEPTHsS yIpyro 1e(OPMHUPOBAHHOM MPYKHUHBI.
[ToTenuuanpHas SHEprus Teina BOIU3U MOBEPXHOCTU 3EMITH.

[ToreHunanbHble U HEMOTEHIMAIbHbIE CUibl. CBs3b paOOThl HEMOTEHUHUAIBHBIX CHJ C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXAHUYECKOU SHEPIHH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue ycTpoNCTBa U NMPAKTHUYECKOE MPUMEHEHHE: BOAOMET, KONEP, MPYKUHHBIN
IIACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTuBHOE ABUKEHUE.

[Tepexon moTeHIIMANIbHON SHEPTUN B KHHETUUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3yueHne abCoOTHO HEYIIPYToro yJaapa ¢ MOMOIIbIO IBYX OJMHAKOBBIXHUTSIHbBIX
MasTHUKOB.

HccnenoBanue cBs3u pabOThl CUIIbI C U3MEHEHHEM MEXaHWYECKOW SHEepruuTesia Ha
MIPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. MojekyasipHasi pu3uKa U TEPMOAMHAMHUKA

Tema 1. Ocnogvt MoEeKyNAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe mBmwxkenue. Jduddys3usa. Xapakrtep ABUKEHUS W B3aUMOJCUCTBUS YaCTHI]
BeliecTBa. Mojenu CTPOSHMs Ta30B, XHJIKOCTeW W TBEPABIX Tel U OOBSICHEHUE CBOMCTB
BELIECTBA Ha OCHOBE 3THX Mozened. Macca u pasmepsl Monekyn. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo.

TemnmoBoe paBHOBecue. Temneparypa u e€ uamepenue. [llkana temneparyp Llenbcusi.

Mogens uneanbHOro raza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO- KUHETHUYECKON TEOpUHU
UJeanbHOTO Taza. AOCONIOTHas TeMIlepaTypa Kak Mepa CpelHed KHHETHYECKOW SHEpPruu
TEIJIOBOrO JBMKEeHHMs dactull ra3a. Illkama temnepatryp KenbBuna. ['a30Bble 3aKOHBI.
VpaBuenue MengeneeBa—Knaneiipona. 3akon Jlanerona. M3omponecchl B HACAIbHOM Ta3e ¢
MTOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe mpeAcTaBiIeHHE U30IMPOIIECCOB: U30TEPMa,
M30X0pa, nu3obapa.

TexHU4eCKHEe yCTPOMCTBA U TPAKTUUECKOE TPUMEHEHHE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbIThl,  JOKa3bIBAIOIIME JAUCKPETHOE CTPOCHHE BEIIECTBA, dbotorpadumn
MOJIEKYJI OPTraHMYECKUX COCAUHEHUH.

OnbITh! 10 TUGGY3UN KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JTBHKEHHUSI.

Mognens onsita lITepHa.



OMBITHI, JIOKa3bIBAOIIIME CyILIECTBOBaHUE MEKMOJIEKYIISIPHOTO
B3aUMO/CICTBHUA.

Moenb, HUTFOCTpUPYIOIAs TPUPOY JaBJICHUS ra3a Ha CTEHKH cocyaa. ONBITHI,

WJUTIOCTPUPYIOLIUE ypaBHEHUE COCTOSIHUS HACaILHOTO rasa,

M30MPOIECCHI.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

OrnpezeneHne Macchl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEPEHHHOOBEMa
KOMHATBHI, JaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEX1Y apaMeTPAMU COCTOSIHUS Pa3pEeKEHHOTO
rasa.
Tema 2. OcHogbl mepmoOuHaAMUKU
TepmoanHamuueckass cuctemMa. BHYTpeHHsIsI SHEpPrusi TEPMOJUHAMUYECKOU
CUCTeMBbl U crocoObl e€ m3MeHeHus. KommdecTBO TemnoTel U paboTa. BHyTpeHHSsT sHeprus
OJIHOATOMHOT'O HJIeaJbHOr0 rasa. Buael Teronepenauu: TEIJIONPOBOAHOCTb, KOHBEKIIMS,
M3JIy4eHHE. Y IeTbHas TeIII0OEMKOCTh BenlecTBa. KoInyecTBO TEIIoTsI IIpH TEIUIoNEepeaaye.
[TonsstTue 00 anmabatHOM mporecce. IlepBblii 3akoH TepMmoauHamMuku. lIpuMenenue
MIEPBOTO 3aKOHA TEPMOJMHAMUKH K n3omporeccam. [ papuueckasuHTepnpeTanus padoThI rasa.
Bropoit 3akon TepMmoauHamuku. HeoOpaTuMocTh MpolieccoB B MpUpoae. TeruioBble
MalmuHbl. [[pUHIUIBL 1eHCTBUS TEMIOBBIX MAIIHUH.
[IpeoOpa3oBanuss JHEPrHH B TEIUIOBBIX MammHaX. KoO3(p(OUIMEHT TMOJIC3HOTO EHCTBUS
teruioBoi MamuHbl. [{ukn Kapro u ero xoadduiumeHT nmonezHoro aeHCTBUS. DKOJIOTMYECKHE
pOoOJIEMBI TETIIOPHEPTETHKHU.

TexHuueckue ycTpoiicTBa U TMPaKTUYECKOE [IPUMEHEHHUE: JIBUTATEb
BHYTPEHHET 0 CropaHus, ObITOBOM XOJOJUIBHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW SHEpruM Tejda MpH COBEPLIEHUH paOOThI: BBUIET NMPOOKU W3
OyTBUIKM TOJl JEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue >¢upa B JATYHHOH TpyOke MyTéM
TpeHUs (BUI€0IEMOHCTpAIu).

M3MeHeHMe BHYTpEHHEN SHEPIruu (TeMIlepaTypsl) Teia Mpu TeIulonepeiaye.

OnbIT 10 aquabaTHOMY pacIIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENsl BHYTPEHHETO CrOpaHusi, peaKTUBHOI'OJIBUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3mepenue yaelnbHON TEIIIOEMKOCTH.

Tema 3. Acpezammuvie cocmoanusa eeujecmea. Dazosvie nepexoovl

[Tapoobpa3zoBanue u KoHaeHcauus. Vcmapenne wu  KumeHue. AOCONIOTHas |
OTHOCHUTEJIbHAS BJIQXKHOCTh Bo3ayXxa. HackleHHbli nap. YaenpHas TeIioTa napooopa3zoBaHusl.
3aBUCUMOCTh TeMIEepaTypbl KUMIEHUSI OT J1aBJICHUSI.

TBépnoe Teno. Kpucrammuyueckue u amopdHbie Teaa. AHM30TPONHUS CBOMCTB KPUCTAIIOB.
Kunkue kpucrtamibl. CoBpeMeHHBbIE Martepuanbl. [lnaBneHne um Kpuctainuzauus. Y aeabHas
TerutoTa rasieHus. CyOonumanms.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHu4eckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TUIPOMETP M IICUXPOMETD,
KaJIOpDUMETpP, TEXHOJOTMM IIOJyYEHUS COBPEMEHHBIX MAaTE€pUaioB, B TOM  UHUCIE
HaHOMAaTEpPHAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MTAPOB.

Kunenue npu noHM>KEHHOM JaBJICHUHU.



CrniocoObl U3MepeHus BIaKHOCTH.

Habmroienue HarpeBanus ¥ IJIaBICHUS KPUCTAIUIMUECKOTO BelecTBa. JleMoHcTpanus
KpHUCTAJIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

H3MepeHne OTHOCUTENBHOM BIIaXXHOCTH BO3AYXA.

Pa3nen 4. DnekTpoanHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpuzanusi Ted. OJeKTpuyeckuid 3apsan. JlBa Bua AJIEKTPUYECKUX 3apsiioB.
[IpoBOAHMKY, TUINEKTPUKH U MOJIYIPOBOJIHUKH. 3aKOH COXPAHEHHS SJIEKTPUUECKOT0 3apsiia.
B3aumoneiicteue 3apsigoB.  3akoH Kynmona. ToueyHblil  3JE€KTpUYECKH  3apsjl.
DnexTpuueckoe noie. Hanpsk€HHOCTD 31ekTpuyeckoro mous. [IpuHiun

CYNEPHO3ULMHU NEKTPUUYECKUX Mosiel. JINHUN HanpsyKEHHOCTHU AJIEKTPUUECKOTO MOJIS.

PaGota cumn osnektpocratuueckoro mnois. [lorennuman.  Pa3HOCTh MOTEHIMAJIOB.
IIpoBOAHMKY U IUINEKTPUKH B 2JIEKTPOCTATUUECKOM HoJ€e. [[uniiekTpudeckas IpoOHULIAEMOCTb.

OnextpoéMkocTs. KonaeHcaTop. DIeKTpOEMKOCTh IIOCKOIO KOHAECHCATOPA.

DHeprus 3apsLKEHHOT0 KOHEHCATopa.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE IPHUMEHEHHUE: 3JIEKTPOCKOI, IEKTPOMETP,
JIEKTPOCTATUYECKAs 3alUTa, 3a3€MJIEHHE 3JIEKTPONPUOOPOB, KOHAEHCATOP, KOMMPOBAILHBIN
anmapar, CTpyMHBIA IIPUHTED.

Llemoncmpayuu

YCeTpoiCTBO M IPUHLIMIT JEHCTBHS DIIEKTPOMETpA.

B3anmoaeiicTBie HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TTOJIE 3aPsHKCHHBIX TEI.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DnexTpocTaTH4ecKasl 3alInTa.

JIMdIIEKTPUKN B 2JIEKTPOCTATHUECKOM I10JIE.

3aBUCUMOCTh ANIEKTPOEMKOCTHU IUIOCKOTO  KOHJIeHcaTopa OT  IUIOLIAIU
IUTACTHH, PACCTOSIHUS MKy HUMU U JUDJIEKTPHUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 21exkmpuueckuii moxk. Toxku 6 paznuunvix cpedax

ONEeKTPUYECKUM TOK. YCIOBUS  CYLIECTBOBAHMS ANEKTPUYECKOTO TOKa.
Uctounnku Toka. Cuna Toka. [IocToOSHHBIN TOK.

Hanpsoxenune. 3akon Oma 1 y9acTKa HENn. DJIEKTPHIECKOe CONPOTHBIICHHE.

Y aensHoe COIIPOTHUBIICHHE BEILECTBA.
ITocenoBarenpHOE, MApAIICIBHOE, CMEIIAHHOE COCINHEHUE TPOBOIHHUKOB.
Pabora DIEKTPUYECKOIO TOKa. 3aKoH Jxoynsa—Jlenna. MomnocTs

3IEKTPUUYECKOTO TOKA. DJIEKTPOABIKYIIAs CUJIa U BHYTPEHHEE CONPOTUBIICHNUE HCTOYHHUKA TOKA.
3akon Oma 17151 TOJTHOM (3aMKHYTOM ) d7eKTprudeckon 1ienu. KopoTkoe 3aMbIkaHUeE.

DNEeKTpOHHAas IIPOBOAUMOCTD TBEPIABIX METAJUIOB. 3aBUCUMOCTD
COIIPOTHUBIICHUS METAJIIIOB OT TeMmeparypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKUH TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

IToynpoBOIHUKH. CobcTBeHHas i IIpUMeCHas IIPOBOJUMOCTD
NoJynpoBoIHUKOB. CBOMCTBa p—N-niepexozaa. [TomynpoBoIHUKOBBIE TPHOOPHI.
DJIEKTPUUYECKU I TOK B pacTBOpax U paciuiaBax AJIEKTPOJUTOB.

DNEKTPONUTHYECKAs TUCCOLUAIUs. DICKTPOJIU3.



DJIEKTpUUYECKUH TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSATENbHBIN pa3psaa. MosHus.
[Tna3ma.

TexHuueckue YCTpOICTBA M NIPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJBTMETP,
peocTaT, HCTOYHHUKM TOKa, D3JEKTPOHArpeBaTelIbHbIE IPUOOPBI, AIEKTPOOCBETUTENIbHbBIE
puOOpPHI, TEPMOMETP COIMPOTUBICHUS, BAKyyMHBIM TUON, TEPMUCTOPbI U (POTOPE3UCTOPHI,
MTOJIYITPOBOJIHUKOBBIN MO/, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepenne cuibl TOKa U HalPsKEHUSL.

3aBUCUMOCTb COIIPOTUBIICHUS LIMIMHAPUYECKUX POBOJHUKOB OT JJIMHBLIUIOLIAN
IIONIEPEYHOI0 CEUEHUS U MaTepuaa.

CMeliaHHOE COeIMHEHNE IIPOBOIHUKOB.

IIpsmoe  u3MepeHHe JJIEKTPOABIKYLIEH cunsl.  Kopotkoe 3aMBIKaHHUE
raJlbBAHUYECKOT0 3JIEMEHTA U OLIEHKAa BHYTPEHHEIO CONIPOTUBIICHHUSI.

3aBUCHUMOCTb CONPOTUBJIEHUS METAIJIOB OT TEMIIEPATYPBI.

[IpoBOIMMOCTB 31EKTPOJIUTOB.

HckpoBol pa3psii ¥ IpOBOAUMOCTB BO3AYXa.

OaHOCTOPOHHSS MPOBOJIMMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3yuenune cMeanHoro COeIMHEHUS pE3UCTOPOB.

W3mepeHue 2JIEKTPOJABMIKYIEH CHUJIbI HMCTOYHMKA TOKAa U €ro  BHYTPEHHEro
COIPOTHBIICHUS.

Hab6monenue snekrponmsa.

MexnpeamerHblie CBA3U

N3yuenne xypca ¢usuku 06azoBoro ypoBHs B 10 Kjacce OCYIIECTBISIETCS C YYETOM
COJIEp’KATENIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTHKH, OWOJIOTMM, XUMHH,
reorpagpuu U TEXHOJIOTHH.

Mesicnpeomemnuvle nowsimusi, CBS3aHHBIE C HM3YyYEHHEM METOJIOB HAay4YHOTO TO3HAHUSA:
SBJICHME, HAy4HbIM (akT, rumoresa, (u3nueckas BEIWYMHA, 3aKOH, TEOpHs, HaAOIIOJCHUE,
AKCIIEPUMEHT, MOJIEIUPOBAHHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbI ypaBHEHUH, TMHEeHHas (yHKIus, mapadona, runepbona,
ux rpaduKu U CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M MX MPOEKIUH Ha OCH KOOPJAMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: Mexanuyeckoe JBWKEHHE B XKHUBOW mpupoze, 1uddy3us, ocMocC, TEII00OMEH
KUBBIX OPraHU3MOB (BHU[bI TEIUIONEpEIadyH, TEIUIOBOE PABHOBECHUE), SJIEKTPUUECKUE SBJICHUS B
YKUBOW TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJEKYJ, MOJIb BEIIECTBA,
MOJIIpHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUAKOCTEN U

ra3oB, JICKTPHYCCKUC CBOMCTBa MCTAJJIOB, DJICKTPOJIUTHYCCKAA JUCCOHAIINA, I'aJIbBaHUKA.

Tl'eoepaghus: BIaxHOCTbh BO3yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozcus: mpeodpa3oBaHKe JBIKCHHUHN C UCIIOJIL30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, TMOAIIUIMHUKH, WCIOJb30BAHUE 3aKOHA COXPAHEHHs HMMITyJbca B TEXHHUKE (pakeTa,
BOJOMET W JIpyrHe), [BUTATENb BHYTPEHHEIO CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIONWIIBHUK, KOHAWIIMOHEP, TEXHOJIOTHH TOIYYCHHSI COBPEMEHHBIX MaTE€PHAJIOB, B TOM YHCIIE
HAaHOMATepUaJiOB, W  HAHOTEXHOJOTHH,  D3JEKTPOCTaTHUYECKas  3aIlUTa,  3a3eMJICHHUE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TNPHUHTEp, DICKTPOHArpeBaTeNbHbIe NPHOOPHI,
3JIEKTPOOCBETUTENLHBIE IPUOOPHI, raJIbBaHUKA.
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Pa3nen 4. DnekTpoanHaMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKYUSA

[locTostHHBIE MarHuTHl. B3auMopaeicTBHME IMOCTOSIHHBIX MAarHUTOB. MarHuTHOE IOJE.
Bekrop marauTHOM uHAYKIUU. [[pyHIMI Cynepno3UlIMM MAarHUTHBIX MOJIeH. JINHUKM MarHUTHOM
nHAyKuuy. KapTiuHa TuHUM MarHUTHONM MHAYKIIMHU 0JI TIOCTOSIHHBIX MarHuTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapThHa JIMHMA WMHAYKIIMM MAarHUTHOIO MOJIS
JUIMHHOTO MPSIMOTO MPOBOAHUKA M 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJHMKA, KAaTYIIKH C TOKOM.
OmnsiT Opcrena. BzanmoaeiicTBue MPOBOAHUKOB CTOKOM.

Cuita Amrniepa, €€ MOAYJIb U HallpaBJICHHE.

Cuwia JlopeHua, €€ MoAyiabp W HampabieHue. JIBUKEHUE 3apsKeHHOW 4YacTULbI B
OJIHOPO/IHOM MarHuTHoM nose. PaGora cuiibl Jlopenna.

SIBneHne ANEKTPOMAarHUTHOM WHAYKIMHM. [IOTOK BEKTOpa MarHUTHOM HMHIYKLHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH AJIEKTPOMAarHUTHON MHAYKIMU Dapajes.

BuxpeBoe siekTpuueckoe Mmoje. DJIEKTPOABMXKYIIas Cujla UHAYKIUMU B IPOBOJAHHUKE,
JBUKYIIEMCSI IOCTYIATENbHO B OJJHOPOIHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HME CAMOMHAYKIIMH. DIEKTPOJBIKYIIAs CUJIa CAMOUHIYKLIUH.

OHeprusi MarHuTHOTO TMOJs KAaTyHIKh C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuueckue ycTpoiicTBa M MPaKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE MAarHUThI,
AJIEKTPOMArHUThl, AEKTPOJABUIaTENb, YCKOPUTENIN HIEMEHTAPHbBIX YaCTHIL], NHIYKIIMOHHAS N€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE YJIEKTPOHHOTO My4YKa MarHUTHBIM mojieM. JInHun

WHIYKIUA MarHUTHOTO TOJIS.

B3auMopeiicTBue 1ByX MPOBOAHUKOB C TOKOM.CHiia

Awmrepa.

[ericrBue cumel JIopeH1ia Ha HOHBI AJIEKTPOJINTA. S BIIEeHHE

ANEKTPOMATHUTHON UHIYKLIMH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJBIKYIIEH CHIIBI MHAYKIIMA OT CKOPOCTH W3MEHEHUSIMarHUTHOTO
MOTOKa.

SIBiieHNE CaMOMHIYKLIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne MarHuTHOIO MOJISL KaTYIIKU ¢ TOKOM.

UccnenoBanue AeicTBUS MMOCTOSHHOTO MarHuTa Ha paMKy ¢ TokoM.McciienoBanue siBieHus

ANEKTPOMATHUTHON UHIYKLIHUH.

Pa3nen 5. Kone6anust u BOJIHBI

Tema 1. Mexanuueckue u IneKmpomazHumHole Koneoanus

Konebarenbnass cucrema. CBoOOgHBIE MexaHWuUeckue Kojnebanus. [‘apmoHmueckue
koneOanus. Ilepuon, dacrora, ammutyaa W (asa konebGanuid. [IpyXKWHHBII MasTHHK.
MareMaTtuuecknii MasSTHUK. YpaBHEHHE TapMOHHYECKUX KoyieOaHui. IIpeBpaimenue sHepruu
MIPY TAPMOHUYECKHUX KOJICOaHMIX.

KoneGartenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KoJeOaHUs B UACATIHLHOM
KojeOaTelbHOM KOHType. AHAJIOTus MEXIYy MEXaHWYeCKUMHU U DIIEKTPOMArHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akoH COXpaHEHUS SHEPTUU B UACATLHOM KoJebaTeahbHOM



KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHYKIEHHbIE MEXaHUYECKHE KOJeOaHus.
Pe3onaHnc. BeiHyX/I€eHHBIE 21EKTPOMAarHUTHbIE KOJIeOaHusl.

ITepemenHbIil ToK. CHHYCOMAAIBHBIM NEPEMEHHBIM TOK. MOIIHOCTh EPEMEHHOIO TOKA.
AMIUIMTYIHOE U JEHCTBYIOIIEE 3HAYCHHUE CHUJIbI TOKA U HAIIPSKCHMUS.

Tpancopmarop. I[IpousBoacTBo, nepepada M NOTpeOICHHE 3IIEKTPUUYECKOM SHEPrUU.
OKOJIOTUYECKHE PpUCKU IPU TPOU3BOACTBE 3JIEKTposHepruu. KynbTypa HCIOJIB30BaHUS
3JIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckne YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHME: JJIEKTPUYECKUH 3BOHOK,
TEHEPATOP IIEPEMEHHOI0 TOKA, JUHUU JIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoJjedaTeabHOU CUCTEMBI (TIPY>KUHHBIN WIH
MaTEeMaTHYECKUI MAsITHUK).

Habmronenue 3atyxatomux konedanuii. MccnenoBanue

CBOICTB BBIHYX/ICHHBIX KoneOanuii. Habmonenue

pe3oHaHca.

CB00OOHBIE 2TIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiiorpaMmbl  (3aBUCMMOCTH  CHJIBI  TOKA M HANpsDKEHUS OT BPEMEHHU) JJIA
AJICKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc npu mociegoBaTEIbHOM COEIMHEHUH PE3UCTOPA, KATYIIKHW WHIYKTUBHOCTH M
KOHJIEHCaTopa.

Mopaenb TUHUM 3JEKTponepeIadHn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPUOA MaJIbIX KOJICOaHH rpy3a Ha HUTH OT JUIMHBI HUTU U
MacChbl Ipysa.

UccnenoBanne mnepeMEHHOTO TOKAa B LENM M3  MOCIEIOBATENIBHO COECIMHEHHBIX
KOHJIEHCATOpPa, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMAazZHunHble 60JIHbL

MexaHnnueckue BOJHBI, YCIOBHs pacnpoctpanenus. [lepuoa. CkopocTs pacripocTpaHeHUs!
u janvHa BouHbL. [lomepeuyHwple W TpoAOdbHBIE BOJNHBL WHTepbepeHuus u audpaxius
MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomkocTs 3Byka. Boicora ToHa. TemOp 3ByKa.

DNIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHS M3Iy4YEHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuHas
opueHrauus BektopoB E, B, V B snexrtpomarHutHoi BonHe. CBOMCTBa 3JIE€KTPOMArHUTHBIX
BOJIH: OTpaK€HWE, TMpelIoMJIeHUe, NoJsapu3anus, audpaxmus, wuHtepdepeHius. CKOpPoOCTh
3JIEKTPOMATrHUTHBIX BOJIH.

[[Ixama >7MeKTpOMarHUTHBIX BOJH. [IpuMeHeHHe SJEKTPOMArHUTHBIX BOJH B TEXHUKE U
ObITY.

[lpuHuunel  pagvocBsi3u W TeNeBHUIEHUsS. Paguonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKarole Cpeibl.

TexHu4eckue yCcTpocTBa U MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yIbTPA3BYKOBasl JIMarHOCTHKAa B TEXHUKE W MEIUIMHE, paaap, PaauoONpUEMHUK, TEIEBH30D,
anTeHHa, tenedon, CBU-neusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHECHHE MTONIEPEUHBIX U TPOI0JIBHBIX BOJH.Kosebmtomeecs Teno

KaK UCTOYHHK 3BYKA.

Habmronenue orpakeHus U IpeIOMIICHUST MEXaHUYeCKIX BOJIH. HaOmonenue



uHTepEepeHIN U TUPPAKIIMA MEXaHUISCKUX BOJIH.3BYKOBOH pE30HAHC.
HaOumroieHue cBsI3u rPOMKOCTH 3BYKa M BBICOTBI TOHA C aMILUTMTYIOH HYACTOTOMN
KoJIcOaHui.

HccnenoBanne CBOMCTB — 3JEKTPOMArHUTHBIX — BOJIH:  OTPa)KEHHUE, IPEIIOMJICHHE,
noJispu3anus, AMQppakuus, HHTepPepeHusl.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmonnHeliHOE paclipocTpaHEHHE CBETa B OAHOPOJAHON Cpele.
JIyd cBeta. Toye4yHBI UCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHHsI cBera. [locTpoeHHe W300paKEHUH B IJIOCKOM
3epKale.

[Ipenomnenue cBera. 3akoHBl TpeIOMIICHUS cBeTa. AOCOIIOTHBIM IOKa3aresb
npenomiieHusa. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yroa MOJHOTO BHYTPEHHETO
OTpaXKEHUSI.

Hucnepcus ceera. CnoxkHbIi coctaB 6enoro ceera. LIBer.

Cobuparomue u pacceuBaroliue JHH3BL. ToHkas JuH3a. DOKYCHOE DPACCTOSIHHE U
ONTHUYECKasi cuiia TOHKON NuH3bIL. [locTpoeHrne n3o0paxeHuii B COOMPArONINX U PacCEUBAIOIINX
nuH3ax. Popmysia TOHKOM JIMH3BL. Y BEIMUEHUE, JaBaeMOE JIMH30M.

[Ipenesnbl NPUMEHUMOCTH T€OMETPUUYECKON ONTHKHU.

BonnoBas onrtuka. Wutepdepenunst cBera. KorepeHTHbIE HCTOYHHKHU. Y CIOBUSA
HaOJII0ICHUsT MAKCHMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHON KAPTHHE OT JBYX CHH(A3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. J[udpakumonnas pemérka. YcnoBue HaOMIOIEHUS TJIaBHBIX
MaKCUMYMOB TIPH TaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha MU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHu4yecKkne yCTpONMCTBA M MPAKTUYECKOE NPHUMEHEHHWE: O4YKH, Jymna, (oroammapar,
MPOEKIIMOHHBIN armapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHASIONTUKA, AUPPaKIIMOHHAS PEIIETKA,
MOJISIPOU .

Jlemoncmpayuu

[IpsimonuneitHOe pacnpocTpaHEHue, OTpaXEHHE U MPEIOMIICHUE CBeTa.
OnTuueckue TpuOOpHI.

ITonHoe BHyTpeHHEe oTpaxkeHue. Moaenb ceToBoaa. MccnenoBanme

CBOMCTB M300paKeHHH B JIMH3aX.

Mopenu MUKpOCKOTa, TEIECKOIA.

Hab6nronenue narepdepeninm ceera.

Hab6nronenue nudpaximum ceera.

Ha6monenue nucnepcun cera. [lomyuenue

CIIEKTpa C OMOUIBIO TPU3MBI.

[Tonryuenue criekTpa ¢ noMmouibio nudpakuronHon pemérku.Habmonenue

MOJISIpU3AIUH CBETA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne nokaszarens npeaomieHus crekia. Mccnenopanue
CBOWCTB n300pakeHuil B muH3ax.Habmronenue nucrnepcuu cBera.

Pa3nen 6. OcHOBBI crielIMATbHONH TEOPHH OTHOCUTEIBHOCTH
I'paHnLIBI TPUMEHUMOCTH KJIACCHUYECKONW MeXaHMUKU. IlocTynaTel crnenualbHOW TEOPUHU
OTHOCHUTEJIbHOCTH: HWHBApPUAHTHOCTh MOJYJSL  CKOPOCTHM CBETa B BaKyyMe, IPUHLUII
OTHOCHUTENIbHOCTH DUHILITEHHA.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEYIEHUE BPEMEHU U COKPAILIEHUE JJIUHBI.



DHEPrus ¥ UMITYJIbC PEIISITUBUCTCKOM YaCTUIIBI.
CBs13b MaccChl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTULbl. DHEPIUs MOKOSI.

Pa3nen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmul K6aHmo6oi ONMUKU
®otonbl. opmyna [Inanka cBsi3u sHEpruH (HOTOHA C €r0 YACTOTOH. DHEPTHS U UMITYIbC
¢dotoHa.
OtkpeiTue u wuccienoBanne ¢oroddpdekra. Ombitel A. I'. CroneroBa. 3aKOHBI
dboTodrddekra. YpaBuenue DitnmreitHa s horodddekra. «KpacHas rpanumay ¢orosrddexra.
Hasnenne cBera. Omnwitel II. H. JleGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckue  yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: dborosemMeHT,
¢doronaTuuk, comHeyHas 0aTapesi, CBETOUO.
Jlemoncmpayuu
®DotodddeKT Ha YCTAHOBKE C IIMHKOBOW TTACTUHOM.
HccnenoBanue 3akoHOB BHElTHETO GhoTodPdekra.
CBeToaHoI.
Conneunas OaTapest.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -yactui. [lnanerapHas
Mozenb atoMa. [loctynarsl bopa. M3nydyenue u nornomenne (poTOHOB MPH NEPEX0JIe aTOMa C
OJIHOTO YypOBHs JHEpruud Ha npyroil. Buasl crnexktpoB. CnekTp ypoBHEH JHEpruud aTtoma
BOAOpPOJA.
BousiHoBgIe cBOMcTBa yacTull. Bosubl ne bpoins. KopnyckyispHO-BOJIHOBOM Ayanu3M.
CrioHTaHHOE U BBIHYX/IEHHOE U3JIy4YeHUE.
TexHuueckue yCTpOMCTBA M TNPAKTUYECKOE NPUMEHEHHUE: CHEKTpPajJbHbI aHaInu3
(cTIeKTpOCKOI), T1a3ep, KBAHTOBBIM KOMITBIOTED.
Llemoncmpayuu
Monens onsita Pezepdopaa.
Ornpezenenue JJIMHBI BOJHBI Ja3epa.
Hab6nronenue nuHelyaThIX CIIEKTPOB U3nydenus.J1azep.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomol
Hab6nronenune muHEeHYaToro CreKkTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBHI, JTIOKa3bIBAIOIINE CJIO)KHOCTh CTPOEHHSI  sijpa. OTtkpbITHE
paanoakTuBHOCTH. ONBITHI Pezepdopaa mo onpeaeneHuo cocTaBa paJiOaKTUBHOTO U3TyYEHUSI.
CgoiicTBa anb(da-, 6era-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.
OTtkpbiTHEe TIpoTOHA M HelTpoHa. Hykinonnas mozens siapa ['eifsenOepra— lBaHeHKo.
3apsn sapa. MaccoBoe unciio spa. M30Tomnsl.
Anbda-pacniaz. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma- u3iydeHue. 3aKoH
PaauOAKTUBHOIO pacraja.
DHeprusi CBsI3U HYKJIOHOB B simpe. Snepubie cuibl. [ledexT maccel siapa. SnepHbie
peakuuu. JleneHue u CUHTE3 AA€ED.
Snepubiii peaxktop. Tepmosaepusiii cunHte3. IIpobrembl W MEpCIEKTUBBI  AACpHOU
SHEPreTUKU. JKOJIOTMUECKHUE ACIIEKThI IAEPHON S3HEPTETUKH.
DnemeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.
MeTo/1bI HAONIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YacTUll. DyHIaMEeHTaIbHBIC
B3aUMOICUCTBUS. EMMHCTBO (hM3HMYECKOM KapTHHBI MUpa. TeXHUYECKUE YyCTPOMCTBA U



NpaKTUYeCKOe TIPUMEHEHHUE: TO3UMETp, Kamepa
Bunbcona, siaepHblil peakTop, aToMHas 6omoa.
Jlemoncmpayuu
Cu€TYrK HOHU3HUPYIOIIUX YaCTHII.
Yuenuueckuii sxcnepumenm, rabopamopruie pabomoi
HccnenoBanue TpekoB 4acTHIL (TI0 TOTOBBIM ¢oTorpadusim).

Paznen 8. DiieMeHTHI aCTPOHOMUM H ACTPOPU3UKHU

OTarnsl pa3BUTHS acTpoHOMUH. [IpuKiIagHOEe M MUPOBO33pEHYECKOE 3HAUEHHEACTPOHOMUM.

Bup 38é3nH0r0 HebOa. Co3Bes3nus, sipkue 3BE3/IbI, TNIAHETHI, UX BUIMMOE JIBUKCHHUE.

CouHeuHas cucrema.

Connue. ConHeuyHass akTUBHOCTb. Mcrounuk sHepruu CosHua u 3BE3M. 3BE3/ABI, HUX
OCHOBHBIC XapaKTEPUCTHKU. JluarpamMma «CHEKTpajbHBIH KJIacC — CBETUMOCTB». 3BE3IBI
IJIABHOW TIOCJIEZIOBATEIBHOCTU. 3aBHCUMOCTh «Macca — CBETHMMOCTb» Ul 3BE3/ TIJIaBHOU
MOCJIeIOBAaTeNbHOCTH. BHYTpeHHEE CTpOeHNE

3B&311. COBpEMEHHBIE MIPEJICTABIICHUS O TTPOUCXOXKIEHUU U IBoMtoNMK CoiHIa U 3BE3M. DTarbl
JKU3HU 3BE3]I.

Muneunsiii [Iyte — Hama [Manaktuka. [lonoxenue u nuxenue Connua Bl anaktuke. Turbl
rajakTuk. Paguoranaktuku v kBa3zapbl. YEpHbBIE ObIPHI B SIAPAX FaJaKkTHK.

Bcenennas. Pacmimpenue Beenennoii. 3akon Xa66:1a. Pazberanue rajakTuk.
Teopus boneoro B3psiBa. PenukroBoe n3inydeHue.

Macmrabnass  crpykrypa  Bcemennoi.  MertaranakTuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yuenuueckue nabarooenus

HabGmronenus HEBOOPYKEHHBIM TJIa30M C MCTOJIBb30BaHUEM KOMITBIOTEPHBIX MPUIOKEHUN
JUTSL OTIPEICTICHUSI TTOJI0KEHUS HeOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noxymapus 1 sipkue 3BE3/IbI.

HaGnronenus B teneckon Jlynsl, nmiuanetr, Mieutnoro [lyrtu.

O0o0maroniee NOBTOpeHne

Ponp ¢u3mku u acTpoHOMHH B IKOHOMHUYECKOW, TEXHOJIOTMYECKOW, COLMUATBHOU U
ATUYECKON cdepax [IeATeTbHOCTH 4YeJOBeKa, pOJib U MeCTO (U3UKA MW acCTPOHOMHH B
COBpPEMEHHOM Hay4YHOW KapTUHE MHpa, poib (GU3NYECKO Teopur B (OPMUPOBAHUU
MIpeICTaBICHUH 0 (U3MUECKON KapTUHE MUPa, MECTO PU3NYECKON KApTUHBI MUPa B OOIIEM PSAY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUIN O PUPOIE.

MexnpeameTrHblie CBA3U

Wzyuenne kxypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce OCyIIECTBISETCS € y4ETOM
COJIEP’KATENbHBIX MEXIIPEIMETHBIX CBS3€H C KypcaMd MaTeMaTHKH, OWOJOTHH, XUMHH,
reorpaduu ¥ TEXHOIOTHH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAyYHOTO TO3HAHUS:
SBJIICHWE, HAy4yHbIH (akT, rumore3a, ¢u3nMdeckas BeIMYMHA, 3aKOH, TEOpus, HaOIIOIeHUE,
SKCIIEPUMEHT, MOJICJIIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: penieHue CUCTEMbl YPaBHEHUW, TPUTOHOMETPHUYECKHE (PYHKIIMU: CHUHYC,
KOCHUHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M X
MPOSKIIMM Ha OCH KOOPAHMHAT, CIOKEHHUE BEKTOPOB, MPOU3BOJHBIC SJIEMEHTAPHBIX (DYHKIIHIA,
MIPU3HAKHU TTOI00MS TPEYTOJILHUKOB, ONPECIICHHE IIOMIAIN TIJIOCKUX GUTYp U 00bEMa Tell.

buonoeus: »nekTpuueckue SBICHUS B JKUBOM TPHUPOJE, KojieOaTenbHBIC IBUIKEHUS B
KUBOU IIpUPOJE, ONTUYECKUE SIBICHUSA B >KMBOM INPUPOJE, NCHCTBHE DPAJMALMKM HA >KUBbBIC
OpraHHU3MBbl.



Xumus: CTPOGHHE aTOMOB W MOJIEKYJ, KpPHUCTaJUIM4ecKass CTPYKTypa TBEPIBIX Tell,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUECKON PEIIETKH, CHEKTPaJbHBIA aHAIN3.

l'eoepaghus: marHuTHBIE TONMIOCA 3€MJIH, 3aJIeKW MAarHUTHBIX PYA, GOTOCHEMKA 3eMHOMN
[IOBEPXHOCTHU, IPEJICKa3aHUE 3EMIIETPSCEHUH.

Texnonoeus: MTUHUM DJIEKTPOIIEpeay, TeHEPaTop NEPEMEHHOr0 TOKa, 3JIEKTPOJIBUraTellb,
UHIYKIIMOHHAS T[€4Yb, pajap, paJuoNpuEéMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJTHEYHAast OaTtapest.

INIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMAA ITPOI'PAMMBbI o
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHoro npeamera «®dusmka» Ha ypoBHE CpeJHEro o0IIero odpazoBaHUs
(Oa30BBIi  ypOBEHb) JODKHO  OOECIEUUTHh  JOCTIDKCHHE  CICNYIOUIMX  JIMYHOCTHBIX,
METanpeJIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3ybTaThl OCBOSHHs ydeOHOro mpenmera «DH3HMKa» NODKHBI OTPaXKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX OpHWEHTAllMii, TIO3UTHBHBIX BHYTPEHHUX
yOeXKIEHUH, COOTBETCTBYIOUIMX TPAJULMOHHBIM LEHHOCTSAM POCCHHMCKOTO0  OOIIECTBa,
pacipeHue >KU3HEHHOTO ONbITa U OIbITA JESTEIBHOCTH B TPOLECCE Pean3allid OCHOBHBIX
HaIpPaBJICHUH BOCITUTATEIBHOMN IESATEFHOCTH, B TOM YHCIIE B YaCTH:

1) rpasaanckoro BocnuTAHMS:

c(OpPMHPOBAHHOCTb I'PAXKJAHCKON MO3ULIMHU 00YYaIOLIerocs Kak akTUBHOTO U
OTBETCTBEHHOT'0 WJIEHa POCCUICKOr0 00IIECTBa;

NPUHSATHE TPaIUIIHOHHBIX 00IIeYeTTOBEYECKIX T'YMaHHCTUYECKUAX "
JIEeMOKPAaTUYECKUX IIEHHOCTEHH;

TOTOBHOCTb BECTH COBMECTHYIO JIESTEIbHOCTh B HMHTEpecax Ipa)kJlaHCKOroOOIIecTBa,
y4acTBOBaTh B CAMOYIIPAaBJIEHUH B 00pa30BaTeIbHON OpraHU3aluu;

yYMEHHUE B3aMMO/IEHCTBOBATh C COITUAIEHBIMU HHCTUTYTaMHU B COOTBETCTBUU CHX
GyHKIMSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHOW U BOJIOHTEPCKOM JI€ATEILHOCTH;

2) NATPHOTUYECCKOTO BOCIIUTAHUA

c(hopMUPOBAHHOCTH POCCUICKOMN rpak1aHCKOM HJICHTUYHOCTH,
MaTPpUOTU3MA;
LIEHHOCTHOE OTHOLLIEHHE K TrOCY1apCTBEHHBIM CHMBOJIAM,  JOCTHXKEHUSIM

POCCHUNCKHX YUEHBIX B 001acTU (GU3UKHU U TEXHUKU;

3) 1yX0BHO-HPABCTBEHHOI0 BOCIIHTAHMS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHHUS; CIOCOOHOCTh

OIICHUBATh CUTYAIMIO M IPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
JEATEIIbBHOCTH YYEHOTO;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUNBOrO OyayIlIero;

4) >cTeTHYecKOro BOCIHHTAHMUS:

ACTETHYECKOE OTHOIIEHUE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,IPUCYIIETO
(hu3MIeCcKOi HayKe;

5) TpynoBoro BocnuTanus:
MHTEpEC K pa3IMuHBIM cepaM NpodecCHOHANBHON JESATENFHOCTH, B TOM UHCIE



CBS3aHHBIM ¢ (U3UKOW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiei
npoeCCUU U pealln30BbIBATh COOCTBEHHBIC )KU3HEHHBIE IIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHMIO B 00JacTH (hU3MKK Ha
MPOTS)KEHUU BCEW )KU3HH;

6) sKo/I0rHUEcKOro BOCIUTAHMS:

c(OpMHPOBAHHOCTH JKOJIOTHYECKON KyJbTYpbl,  OCO3HaHHE  IJ00AJBHOIO
XapakTepa 3KOJIOTHYECKHUX MpodIIeM;

IUTAHUPOBAHME U OCYILECTBIICHUE ICHCTBUN B OKPYKAIOILEH Cpelle HA OCHOBE3HAHUS
LeJIeN yCTOMYUBOTO Pa3BUTHUS YEJIOBEUECTBA,

pacIIUpeHHe  OIbITa  JIEATENbHOCTH JKOJIOTHYECKON HaIpPaBJIECHHOCTU Ha
OCHOBE UMEIOIMXCS 3HaHUH 10 (PU3HKe;

7) HeHHOCTH HAYYHOTO NO3HAHMS:

c(OPMHPOBAHHOCTE ~ MHPOBO33PEHUS,, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3NUECKON HAYKHU;

OCO3HAHME IICHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MPOIECCE M3YUEHUS (PU3UKU
OCYLIECTBJIATH IPOEKTHYIO U HCCIIENOBATENIBbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

IMo3naBaTebHbIe YHHUBEpPCcaIbHbIE YUeOHbIe 1eiicTBUsiBazoBblie
JIOTHYeCKue NeCTBUSA:

CaMOCTOSITENTEHO dbopMynupoBath u aKTyalu3upOBaTh npobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEICIIATh eI JNEATEIHbHOCTH, 3aJaBaTh MapaMEeTPhl U KPUTCPUU HXIOCTHIKCHHUS;

BEISIBIISITH 3aKOHOMEPHOCTH U TPOTHBOPEUHS B paccMaTpUBaeMbIX
(U3MYECKUX SIBICHUSAX;

pa3pabaTeiBaTh IUIaH pElIeHUS MPoOJIeMbl ¢ y4ETOM aHalIM3a UMEIOIINXCS
MaTepHATBHBIX K HEMaTEePHATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B JICITSIILHOCTD, OIICHUBATh COOTBETCTBUE PE3yIHTATOBIIEIISIM,
OILICHUBATh PUCKU MOCIEICTBUN JESTENbHOCTH;

KOOPJMHHUPOBATH U BBINOJHATH paboty B YCIIOBHUSX peanpHOro,
BHPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIUICHHUE TIPU PEIICHUH KU3HEHHBIX MPOOIeM.

Ba3oBble ucciieioBaTeIbCKHe e CTBUS:

BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHITHIMH U METOAaMU(DU3HUECKON
HayKH;

BJIQJIETh HABBIKAMHU Y4eOHO-HCCIEIOBATEIbCKOM U MPOEKTHOM NEATEIHHOCTH B 00JacTu
(Gu3MKH, CIOCOOHOCTBHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIIHLHOMY ITOMCKY METOOB PEIICHUs 3a1a4
(U3NIECKOTO CO/IepKaHus, TPUMEHEHHIO Pa3TMIHBIXMETO/IOB MTO3HAHUS;

BJIAJIETh BUJAMHU JACATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €r0 HHTEPIPETAINH,
MpeoOpa3oBaHUI0 W TMPUMEHEHHIO B Pa3IMYHBIX YUYEOHBIX CHUTYaIlUsAX, B TOM YHCIE MPH
CO3JIaHUH Y4EOHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISITH MIPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlM3MpOBaTh 3aJady, BBIABUTATH
TUNOTe3y €€ pelIeHHs, HaXOJUTh AapTryMEHTHI [JIS JIOKa3aTeNbCTBA CBOHMX YTBEPKICHHUIA,
3a/1aBaTh apaMeTPhl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYyYEHHBbIE B XOJE€ pEHICHHs 3aJauyd pe3yibTaTbl, KPUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a7a4ud B 0Opa30BATEIHHOM ACSATEIHHOCTH, B
TOM YHUCJIE TIPU U3y4eHUH (PU3HKH,



JlaBaTh OLIEHKY HOBBIM CHTYallUsM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh NIEPEHOCUTH 3HAHUS N0 (PU3MKE B MPAKTUUECKYIO 00JIACTHKU3HEACATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1aCTeH; BBIABUTAaTh HOBBIE

UJIeH, MpeiaraTb OpUTHHAIBHBIC IOAXO0/Ibl U PELICHHUS;CTABUTh IPOOJIEMBI U 3aa4H,

JIOIIYCKAIOIUE aJIbTCPHATUBHBIC PEILICHUS.

Pabora c undopmanmeii:

BJIAJICTh HAaBbIKAMH NOJy4YeHUs MH(OpManKM (GU3NYECKOTO COJACPKAHUSA U3 HCTOYHHUKOB
pPa3HbIX THIIOB, CAMOCTOATEIBHO OCYILECTBIATH IIOMCK, AaHAIU3, CHCTEMaTU3alUI0 U
MHTEPIpETanio HHPOPMALIUY PA3TUYHBIX BUIOB U (HOPM MpEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(POPMALIUY;

UCTIOJIB30BaTh CpENCTBA HMH(OPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pelieHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPTraHM3AalMOHHBIX 33/a4 C COOJIOJACHUEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKU 0€30MacCHOCTH, TMTUEHbI, pecypcocOepeKeHus, IPaBOBbIX U
TUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (M3UYECKOTO COACPKAHUS B Ppa3IMUHBIX QopMarax ¢ Y4ETOM
HazHaueHus UMHPOpMALMM U LENEeBOM  ayauToOpuu, BbIOUMpas ONTHUMaJbHYI  (Qopmy
IIPEICTaBICHNS U BU3YAJIU3ALINH.

KoMMyHHnKaTHBHBIE YHHMBeEpPCAJbHbIE YUeOHbIe 1eliCTBUSA:
OCYIIECTBIISATH OOIICHUE HAa ypOKaX (PH3UKU U BO BHE-YPOUHOH JICATEIHHOCTH;

pacro3HaBaTh MPEANOCHITKYA KOH(MIUKTHBIX CUTYAIlUi U CMATYaTh KOH(MIUKTHI,

Pa3BEPHYTO M JIOTMYHO M3Jararb CBOIO TOYKY 3PEHHUS C HUCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUIYaTbHOU PabOTHI;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JeHCTBUH ¢ yuy€ToM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN KaKJI0T0 YJIEHA KOJUIEKTUBA;

IPUHUMATh 1€ COBMECTHOM JESTENIbHOCTH, OPraHW30BbIBaTh U KOOPIWHUPOBATH
JEUCTBUA MO €€ INOCTUKEHHIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACOPENCNISATh POJIU C YYETOM
MHEHMH y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHON pabOThI;

OIICHMBATh KAY€CTBO CBOETO BKJIAJA U KaXKJOTO yYACTHHKA KOMaHIbl B OOIIHI pe3ynbTar
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeJiaraTh HOBblE MPOEKTHI, OLICHUBATh WAECHU C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYIIECTBIIATh TMO3UTHUBHOE CTPAaTETMYECKOE IIOBEIEHUE B pPa3JIMYHBIX CHUTyalusX,
MIPOSBIIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHble  yHUBepCcaJlbHble  y4eOHble  JeHCTBHUSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYILECTBIISTh IMO3HABATENIBbHYIO NEATEIBHOCTh B 00JacTH (U3UKU U
aCTPOHOMMHU, BBISBIIATH MPOOJIEMBI, CTAaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3aJIa4H;
CaMOCTOSITENIBHO COCTaBJIATH IUIAH PELICHUsS Pacu€THBIX M KAayeCTBEHHBIX 3aJ]ad, IUIaH
BBITMIOJIHEHUS] TPAKTHYECKOM paboThl C Yy4€TOM HMEIOIIMXCS PEcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUN;
J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;
paclMpsATh PaMKH Y4eOHOro IpeIMeTa Ha OCHOBE JIMYHBIX INPEANOYTCHHH; AeaTh
OCO3HAHHBIN BBHIOOpP, apryMEHTHPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pCIIEHUE; OLICHUBATH
PUOOPETEHHBIH OIBIT;



crocoO0cTBOBaTh (OPMHPOBAHUIO U TIPOSIBJICHUIO JSPyIUIMM B 00JacTH  (HDU3UKH,
MIOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTEIbHbINA U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTE/IEKT:
JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEISIM;
BJIQJICTh HABBIKAMH MTO3HABATEIBHON pe()JICKCUU KaK OCO3HAHUS COBEPIAEMbIX JCUCTBUN
Y MBICJIUTEJIbHBIX MPOLECCOB, X PE3YIbTaTOB MOCHOBaHUM;

HCIOJIb30BaTh MPUEMBI PeIEKCHH JJIsl OLIEHKH CHUTYyalllH, BRIOOpa BEPHOTOPEIICHNUS;

YMETh OLICHMBAaTh PUCKU U CBOEBPEMEHHO IPUHHUMATH PEUICHMS 110 UXCHUIKEHUIO;

OPUHUMATh  MOTHMBBI M AapryMEHThl  JpYrMX IIpM aHajiu3e  pe3yJbTaToB
NEeSATEIbHOCTH;

NpUHUMATH ce0s1, TOHUMAsi CBOM HEJOCTATKH U IOCTOUHCTBA,

INPUHUMATh  MOTUBBI U ApPryMEHTbl  JIPyTUX [pPU aHAJIM3E  PE3y/IbTaTOB
NeSITENIbHOCTH;

NPU3HABATh CBOE MPABO M MPABO JPYTUX Ha OIIUOKH.

B nmponecce AOCTMIKCHUS JTMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IMPOrpaMMbl I10 (1)I/I3I/IK€
JUIsL  YpOBHA CpenHero oOmero oOpa3oBaHMsi y  OOYyYarOUIUMXCsl  COBEPIICHCTBYETCS
AMOIMOHAIBHBIA WHTEIUICKT, MPEAINO0JIaratonic(opMupoBaHHOCTb:

CaMOCO3HaHUsI, BKJIIOYAIOUIETO CIIOCOOHOCTh IMOHUMAaTh CBOE AMOIMOHAIBHOE COCTOSIHHUE,
BHJICTh HAMPABJICHUS Pa3BUTHS COOCTBEHHOHN SMOIIMOHATBHON c(hephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpEryJIUpOBaHHs, BKJTIOUAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh QJalTHUPOBATHCA K OSMOIMOHATHHBIM
HU3MCHCHUAM U IIPOSABIIATH FI/I6KOCTI), OBITH OTKPBITBIM HOBOMY;

BHYTpEHHEHl MOTHBAIIMH, BKJIIOYAIOIIEH CTpeMIIEHHE K JOCTIKCHHUIO IIeId U YCIEeXy,
OINTUMU3M, HHUIIUATUBHOCTb, YMCHUC HeﬁCTBOBaTB HCXO0OA U3 CBOUX BO3MO)KHOCTCI71;

OMMATHH, BKIIOYAIONIEH CIMOCOOHOCTh TMOHMMATh SMOIMOHATBLHOE COCTOSHHE HAPYrHX,
YUUTBIBATH €ro Npu OCYHICCTBICHUN O6HIGHI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPECIKUBAHHIO,

COIIMAJIBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTpanBAaTb OTHOWICHUA C JPYTUMU
TOJIbMU, 3a00THTHCS, TPOSBISATH MHTEPEC U pa3peniaTh KOH(PIUKTHI.

IMPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 10 kiacce npeaMeTHble pe3yinbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Yy OOYUAIOLIUXCSI YMEHUM:

JNEMOHCTPUPOBATh Ha MpUMepax posib U MecTo (U3UKU B (HOPMUPOBAHHM COBPEMEHHOM
Hay4YHOW KAPTHUHBI MHUpA, B PA3BUTHM COBPEMEHHOM TEXHHKH M TEXHOJIOTMH, B MPAKTHYECKOU
JEeATEIbHOCTH JIFOACH;

YYUTBIBATh TPAHMIBI TPUMEHEHUS H3YYEHHBIX (PHU3MUECKUX MOJEJeH: MaTepuainbHas
TOYKa, MHEpIHAJIbHAs CHUCTEMa OTCuéTa, aOCOIIOTHO TBEPJOE TENIO, MICAIbHBIA ra3, MOIEITH
CTPOEHHsI Ta30B, KUJIKOCTEH M TBEPABIX TEJI, TOUCYHBIM SJIEKTPUUECKUH 3aps] NpPH pElICHUU
(bu3UYeCcKuX 3a71a4;



pacmo3HaBaTh (U3MUECKHE SBICHUS (MPOILECCH) M OOBSCHAThP MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KHHETUYECKOW TEOpPUM CTPOECHHS BEIIECTBA M HJIEKTPOAUHAMHKU:
paBHOMEpPHOE M PABHOYCKOPEHHOE TPSMOJIMHEWHOE MABIKEHHE, CBOOOJHOE MaJeHUE Tell,
JIBUKCHHE TI0 OKPYXXHOCTH, WHEPIUs, B3auMoJeicTBUE Ted, auddys3us, OpOyHOBCKOE
JBYDKEHUE, CTPOCHUE JKUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel IpU HarpeBaHUU
(oxJ1aXXI€HUH), TEIJIOBOE paBHOBECHE, UCIIAPEHUE, KOHAEHC CAlMs, MIIaBJIeHHEe, KpUCTAJUIU3aLus,
KMIIEHHE, BIAXKHOCTh BO3]lyXa, IOBBIIIEHUE JABJIEHUS Ta3a IPU €ro HarpeBaHUM B 3aKPbITOM
cocyze, CBs3b MEXKIy IapaMeTpaMd COCTOSIHMSI ra3a B H30IIpolLeccax, JIEKTpU3alus Tel,
B3aUMOJICHCTBHE 3apsi/I0B;

OIKCBHIBATh MEXAHMYECKOE JIBUKCHUE, UCHOJIb3ysd (PU3NUYECKHUE BEITMYMHBI: KOOPAWHATA,
IyTh, MEpPEMELICHHE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJla, UMITYJIbC Tejla, KMHEeTH4ecKas
9HEprus, NOTEHLHUalbHAs SHEPIusi, MeXaHUdeckas padoTa, MEXaHUYECKas MOIIHOCTb; IpU
ONMCAaHWM TPABWJIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJIB3YeMbIX BEIHYMH, HX
0003HAYEHMS U €MHHULIbI, HAXOJUTh (OPMYIIbI, CBA3BIBAIOILME JAHHYIO (PU3MUECKYIO BEJINYUHY
C IpYTMMH BEJIMYMHAMU;

ONMCHIBaTh H3YYEHHBIC TEIJIOBBIE CBONCTBA TN M TEIJIOBBIE SIBJICHUS, HUCIOJb3Ys
¢u3nyeckue BEIMYMHBL: JaBJICHME Tra3a, TeMIepaTypa, CpPeHssl KUHETHYecKas SHEeprus
XA0THUYECKOTO JIBM)KEHHUSI MOJIEKYJ, CPEIHEKBAaJpaTH4HAs CKOPOCTh MOJEKYJ, KOJIWYECTBO
TEIUIOTHI, BHYTPEHHSSI dHeprus, padora rasa, kodpduuueHT mone3Horo ACUCTBUS TETIOBOTO
JIBUTATEIIS; IPU OMMMCAHUH TPABHIIBHO TPAKTOBATH (PH3MUECKUI CMBICT UCTIONB3YEMBIX BEJTUYHH,
ux 00O3HAueHWs] W EIUHMIBI, HaXOJUTh (POPMYJbI, CBS3BIBAIOLINE JaHHYIO (PU3HUECKYIO
BEJIMYMHY C IPYTUMU BEIUUYHUHAM;

ONMCHIBATh M3YUEHHBIE 3JIEKTPUUECKHE CBOMICTBA BELIECTBA M DJIEKTPUUECKUE SIBICHHUS
(mporiecchbl), UCHONB3YSl (U3NYECKUE BEIMYUHBL: AJIEKTPUUYECKUHN 3apsisl, AJIEKTPUUYECKOE MOJIE,
HanpspKEHHOCTh  TOJISA, IOTEHIMAJ, pa3HOCTh TMOTEHUUAIOB; IpPHU ONHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICT MCIOJIb3YeMbIX BEIMYMH, HUX OO0O03HAUEHUS M EIUHMIIBI,
yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUMHY C JPYTUMH BETMYUHAMM;

aQHAIN3UPOBATh (U3NYECKUE TPOLECCHl M SIBICHUS, UCHONB3YS (U3NYECKHE 3aKOHBI U
MPUHLUIBL: 3aKOH BceMupHoro tsarorenus, I, II u III 3axonsl HeroTOHA, 3aK0H COXpaHEHMS
MEXaHUYECKON PHEPTUH, 3aKOH COXPAaHEHUS MMITYJIbCA, IPUHILIMII CYNIEPIO3ULUN CUJI, IPUHIIMII
paBHOINPABHS MHEPLHMAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMUHETUUECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, a30Bbl€ 3aKOHbI, CBA3b CpPEAHEM KMHETUYECKOM HSHEPru TEIIOBOTO JBUKEHUS
MOJIEKYJT ¢ aOCOJIIOTHON TeMIepaTypoil, mepBbI 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUS
NEKTPUYECKOTO 3apsi/a, 3aKkoH KysoHa, Ipyu 3TOM pa3ianydaTh CIOBECHYIO

(OpMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHHIIBI, 00JacTH)
IMIPUMCHUMOCTH,

OOBSCHSATH OCHOBHBIE MPUHIUIIBI IEHCTBUS MAIINH, IPUOOPOB U TEXHHUYECKUX YCTPOUCTB;
pa3nuyaTh yCIOBHS X O€30MAaCHOTO HCIIOIH30BAHMS B TIOBCETHEBHOM KU3HU;

BBITIOJIHATh 3KCIICPUMCHTBI IO HCCICIOBAHUIO (i)I/ISI/I‘-IeCKI/IX SIBJICHUA U IpoLEeCCoOB C
UCIIOJIb30BAaHUEM TNPSAMBIX W KOCBEHHBIX M3MEpEeHUH, Tpu 3TOM  (GOpMYyIUPOBATH
npobieMy/3ajady © THIOTE3y Y4eOHOro  OKCIEpUMEHTa, CcoOupaTh YCTAaHOBKY U3
MPEUI0KEHHOT0 000PYA0BaHUs, IPOBOJAUTE ONBIT U (POPMYIHUPOBATH BHIBOJIBL;

OCYHWICCTBJIATL HNPSAMBIC W KOCBCHHLIC H3MCPCHUA (I)I/I3I/I‘-I€CKI/IX BCJIMYMH, IpPpHU 3STOM
BBI6I/IpaTB ONTUMAJILHBIN CHOC06 HU3MCPCHUA W HCIOJB30BATL H3BCCTHBLIC MCTOJbI OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCHMOCTH MEXIy (GU3MYECKUMU BEJIMYMHAMH C HCIOJIb30BaHUEM
NPSIMBIX HW3MEPEHHM, MpU HSTOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHUPOBATh pe3yJbTaThl
HOHy‘-IGHHOﬁ 3aBUCUMOCTHU (1)I/I3I/I‘-ICCKI/IX BCJIIMYNH B BUIC TaGJII/II_[ nu Fpa(pI/IKOB, A€J1aTh BBIBO/bI
110 pC3yJibTaTaM UCCJIICAOBAHUS;



cobmoiaTh NpaBuia 0€30MacHOro TpyAa IpU MPOBEIEHHM HCCIEAOBAaHUM B pamKax
yu4eOHOro JKCHEpUMEHTa, Yy4eOHO-UCCIEN0BATENbCKOM M  INPOEKTHOW JEATENIBHOCTH C
MCTOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaTOpHOTO 000pyI0BAHUS;
pemiath pacy€THble 3aJaud C SBHO 3aJaHHOM (PU3MYECKOW MOJENbIO, HCIOIb3Ys
¢bu3nyeckrue 3aKOHbI U NPUHIMIBI, HA OCHOBE aHaJIM3a yCJIOBMs 3aJauu BBIOUPATh (PU3NYECKYIO
MOJIeNIb, BBIIECNATh (PU3NYECKUE BEIMUYMHBI M (POPMYJbl, HEOOXOAMMbIE JUIsl €€ pelIeHHUs,
MIPOBOJIUTH PAcUY€Thl M OLIEHUBATh PEATbHOCTh MOJIY4YE€HHOTO 3HAaUeHUS (PU3NUECKOI BETMUNHBL;
peliaTh KauyeCTBEHHBIE 3aJaud: BBICTPAWBATH JIOTMYECKH HENPOTHUBOPEUMBYIO LIEMIOYKY
paccyXJIeHHi ¢ OMOpOol Ha U3Y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE SBICHUS;
HCII0JIb30BaTh pu pelIeHnn y4eOHBIX 3a1a4y COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJIOTUH JJIsl TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALMUN
MPEJCTaBICHUS YIeOHON M HAayYHO-TIOMYJISPHOW WH(GOpPMAINH, TIOTYYEHHONH HM3pa3IMIHbIX
HCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIY4aeMYI0 HH(OPMALIHIO;IPUBOAUTH IIPUMEPDI
BKJIa/1a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HayKH, 00bsICHEHHE
IIPOLIECCOB OKpYXXaloIllero Mupa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;
UCTIOJIB30BaTh TEOPETHYECKHE 3HAHWSA 1O (U3HKe B TOBCETHEBHOM JKU3HU IS
obecriedeHrs1 OE30MACHOCTH MPH OOpaIleHHH ¢ IPUOOpPaMU U TEXHHUYECKUMH

yCTPOMCTBAMH, UISI COXPAHEHUS 3[I0POBbSl U COONIOACHUSI HOPM 3KOJOTHYECKOTO MOBEICHUS B
OKpY’Karolen cpene;

paboTath B TPYIIE C BHIMOJIHEHHEM PA3IHYHBIX COIMAIBHBIX POJICH,IITAHUPOBATH PadOTy
IpyNNbl, palMOHAIbHO pacHpenessiTh OOA3aHHOCTH U IUIAHUPOBATh JIEATENbHOCTh B
HECTaHJAPTHBIX CHUTYalHsX, aJeKBATHO OICHUBATHh BKJAJ KaKOTO U3 YYaCTHHUKOB TPYIMIBI B
peleHre paccMaTpruBaeMoil MpooIIEMBI.

K xonny oOyuenus B 11 kiacce npeameTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaxkaTh c(hOPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha MpUMEpax poJib U MecTO (U3UKU B (HOPMHUPOBAHHM COBPEMEHHOM
HAyYHOW KapTUHBI MUPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKOU
JEeSITeIbHOCTH JIFOJIEH, 1IEJI0OCTHOCTD U €AMHCTBO(U3MUECKON KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI TMPUMCHCHHS W3YYCHHBIX (U3MUECKUX MOJCNCH: TOYCUHBIH
ANEKTPUYECKUN 3apsii, Jyd CBETa, TOYECUHBIM MCTOYHHUK CBETa, SJAEpPHAs MOJEIbh aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO s/Ipa MPH pelieHnH HU3HUECKUX 3a1ad;

pacnio3HaBaTh (U3HUECKUE SBIEHUS (MPOIECChl) M OOBACHATh MX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKHN M KBAaHTOBOHM (DM3MKH: 3JEKTpUYecKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCWCTBHSI TOKa, B3aMMOJICHCTBHE MArHUTOB, JJIEKTPOMArHUTHAs
WHIYKIHSI, JCHCTBHE MArHUTHOTO TMOJS Ha TPOBOJHUK C TOKOM M ABWXKYIIMKCS 3aps,
AJIEKTPOMAarHUTHBIE KOJIEOaHUS M BOJIHBI, MPSIMOJIMHEHHOE PaclpOCTPAaHEHHUE CBETA, OTpaKEHHeE,
npenomiieHue, uHTepdepeHuus, audpakuus U MOoJSpU3alMs  CBeTa, JUCIEPCHUs CBETa,
dotoanexkTpuyeckuit 3pdext (hororddekr), cBeToBOE AaBleHNE, BOSHUKHOBEHHE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAs! M UCKYCCTBEHHAs paJMOaKTUBHOCTbD;

ONKCHIBATh M3y4YEHHBIE CBOMCTBA BellecTBa (3JIEKTPUUYECKHE, MAarHUTHBIE, ONTUYECKUE,
ANEKTPUYECKYIO MTPOBOJUMOCTh PA3IUYHBIX CPENl) M AJNEKTPOMArHUTHBIE SBJIEHHS (IIPOIECCHI),
UCTONB3ys (U3NYECKHE BEIWYHMHBL: DSJCKTPUUYECKUN 3apsal, CWiIa TOKa, 3JIEKTPUYECKOe
HaNpsDKEHUE, JIEKTPUIECKOe COPOTUBIICHHE, PA3HOCTh MOTEHIIUANIOB, SJIEKTPOABIKYILAS CHJIa,
paboTta TOKa, MHAYKIMS MarHUTHOTO IMoJis, cujia Amriepa, cuia JlopeHla, WHIYKTUBHOCTh
KaTyIIKH, SHEPrus AJIEKTPUYECKOTO M MArHUTHOTO TOJeH, Mepuoj M 4yacToTa KoseOaHuil B
Kosie0aTeIbHOM KOHTYpE, 3apsia M CHJIa TOKa B IPOLECCe TapMOHMYECKUX 3JIEKTPOMArHUTHBIX
KoneOaHuii, (OKyCHOE pPacCTOSIHHME W ONTHUYECKas CHIa JIMH3BL, TMPU ONMUCAHUH IPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICT HCIOIB3YEMbIX BEIMYMH, WX OOO3HAUEHUS W CIUHHIIBI,



yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMU BEIUYUHAMU;

ONKCHIBATh M3yYEHHBbIE KBAHTOBBIC SBJIEHUS M TMPOLIECCHI, HCHONB3YS (UINYECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI M 4acTOTa CBETa, DHEPIHUS U
UMITyI6C (OTOHA, TMEPUOJ TOJypacmana, SHEPrHsl CBSI3W AaTOMHBIX SJEp, MPH OMUCAHUH
MPaBWIbHO TPaKTOBaTh (DU3MUECKUN CMBICT HCIHOJB3YEMBIX BEJIMYHH, X OOO3HAUYCHUSA H
€IMHUILIBI, YKa3bIBaTh (OPMYJIbl, CBSI3BIBAIOIIUE JAHHYIO (DU3UYECKYI0 BEIUYMHY C APYTUMU
BEJTMYMHAMU, BBRIYUCIISTH 3HAYCHUE (PU3UUECKOUN BETMIMHBL;

aHAIM3UPOBATh (U3NYECKUE TMPOILIECCHl U SABJICHUS, HCIONb3ysd (PU3NUYECKHEe 3aKOHBI U
OpUHOUIBL: 3aKkoH OMa, 3aKOHBI IOCJIEAOBATENBHOIO M MapaJUIeIbHOTO  COEIUHEHUS
MPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
MPSAMOJIMHEHOTO PaclpOCTPAaHEHUsI CBETA, 3aKOHbI OTPAXKEHHSI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, YypaBHeHHe OWHIITeHHa s ¢GoTtoddderTa, 3aKOH COXPAaHEHUS SHEPruu, 3aKOH
COXpAaHEHUsS HMIYJbCa, 3aKOH COXPAHECHHUS JIIEKTPUYECKOTO 3apsA/la, 3aKOH COXPAHEHUS
MAacCOBOTO 4HCJa, MOCTynaTel bopa, 3aKOH paguOaKTUBHOIO pacmaja, IMpU 3TOM pa3iinyaTrh
CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHa, €ro MaTeMaTH4YeCKOe BBIPAKEHHE W YCIOBUS (TPaHHIIbI,
00J1aCTH) TPUMEHUMOCTH;

ONpeNeNATh HAIpaBICHUE BEKTOPAa MHIAYKLIUU MArHUTHOTO IOJISI MPOBOJHHMKA C TOKOM,
cuibl Amniepa u cuibl Jlopenua;

CTPOUTH M OMUCHIBATH N300paXKEHHE, CO3aBAEMOE TUIOCKHM 3ePKaJIOM, TOHKOU JIMH30M;

BBITIOJIHSITh DKCIIEPUMEHTHI 1O HCCIEAOBAHUIO (PU3WYECKUX SIBJICHMM M TPOIIECCOB C
UCIMONIb30BAaHUEM TPSAMBIX U KOCBEHHBIX HM3MEPEHHH: TpH OSTOM  (HOpMyIHpOBaThH
npobieMy/3agadyy UM THIOTE3y Y4eOHOTO  OKCIEpUMEHTa, coOupaTh YCTaHOBKY W3
MIPEAJIOKEHHOTO 000PYI0BaHUS, TPOBOJIUTH ONBIT U (POPMYJIMPOBATH BHIBO/IBI;

OCYIIECTBIISATh TIPSIMbIE M KOCBEHHBIE H3MEPEHHS (U3MUYECKUX BEJIWYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA CIOCO0 H3MEpPEHUs U HCIOIb30BaTh HM3BECTHBIE METOIBI OIEHKU
MOrPEIIHOCTEN U3MEPEHUN;

WCCJIEIOBATh 3aBUCHUMOCTH  (DU3MYECKHUX BEIUYMH C  HCIOJB30BAHHEM  IPSMBIX
M3MEpEHUil: MPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PHUKCHUPOBATH pE3yNbTaThl MOTYy4YEHHOU
3aBUCHUMOCTH (H3UYECKMX BEIMYMH B BHAE TaOmuIl U TrpadukoB, AenaTh BBIBOABI IO
pe3yJibTaTaM HUCCIIEI0BaHUS;

coOmo1aTh MpaBwiia OE30MAaCHOTO TpyJa IMPH TPOBEACHUH HCCIEIOBAHMM B paMKax
y4eOHOr0 JKCHEPUMEHTa, Y4eOHO-UCCIEeOBATENICKOH M TPOSKTHOW MAESITeTbHOCTH C
WCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIa0OpaTOPHOTO 00OPYIOBAHHUS;

pemarh pacu€THBIE 3aJadyd C SIBHO 3aJlaHHOM (PU3WYECKOW MOJENbI0, HCIOIb3Ys
(bu3MYeCKre 3aKOHBI U MIPUHIIUTIBI, HA OCHOBE aHAJIN3a yCIOBHUS 3a7a9u

BBIOMPATh (PU3UYECKYIO MOJIENb, BBIIENATh (PU3NUYECKHUE BEIMYMHBI U (OPMYIIbI, HEOOXOIUMbIE
JUIg €€ peuleHMs, MPOBOAUTH pacy€Tbl M OLICHMBATh PEaJbHOCTh IOIYYEHHOIO 3HAUYEHUs
(hbU3UIECKON BEITUUHHBI,
pelaTe KauyeCTBEHHBIE 3a/Jaud: BBICTPAWBATh JIOTUYECKH HENPOTHUBOPEYMBYIO LIEMIOUYKY
pPacCyXJIEHHI ¢ OMOpOi Ha N3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUECKHE SIBICHUS;
UCII0JIb30BaTh pu penieHnn y4eOHBIX 3a/1a4 COBPEMEHHBIE
MH(POPMAIMOHHbBIE TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALIMUN
NPEJCTaBICHU Y4eOHON M HAayYHO-TIONMYJSPHOM MH(pOpPMAINU, TOTYYEHHOW U3Pa3INYHbBIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTy4aeMyt0 HHPOPMAIUIO;00bSICHSTh
MIPUHLHUIIBI I€UCTBUSMAILINH, npudopoB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX OE30MACHOTO MCIOIb30BAHUS B TIOBCEAHEBHOM
KU3HH;
MPUBOJIUTH NPUMEPHI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUYEHBIX-(U3UKOB B Pa3BUTHE
HAyKH{, B 00BSACHEHHE MTPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;



UCIIOJIb30BAaTh TEOpPETUYECKHE 3HaHUS 10 (u3MKe B TOBCEIHEBHOM JKU3HHM JUIS
oOecrnieueHrs 0€30MacHOCTH MpH OOpallleHuH ¢ IpuOopaMu U TEXHUYECKUMHU YCTPOHCTBaMH,
JUISL COXPaHEHMsI 3/10pOBbs U COOJIIOJIEHUSI HOPM 3KOJOTMYECKOI'O IMOBEACHUS B OKpY)Karollen
cpene;

paboTaTh B rpyIIe C BHIIOJHEHUEM Pa3IMYHbIX COIUAIBHBIX POJIeH,NTAaHUPOBATh paboTy
TpyNINbl, PalUMOHANBHO paclpefeisiaTh OOS3aHHOCTH M IUJIAHUPOBATh JIEATEIbHOCTh B
HECTaH/IAPTHBIX CHUTYAlMsIX, aJICKBATHO OIICHMBATH BKJAJ KaKIOTO W3 YYaCTHUKOB TPYIIIHI B
pelIeHre paccMaTpUBaeMOi IPOOIIEMBI.
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KJIACC
KoanuyecTBo 4acoB DJIeKTPOHHBIE
Now/ HauMeHoBaHue pa3/ieJioB U (undpoBbIe)
°/m TeMIPOrpamMMbl Beero Kourpoabubie | IlpakTuyeckue 0BpazoBaTeTbHBIE
padoThI padoThI
pecypchl
Paznen 1. ®USUKA U METO/Ibl HAYYHOI'O ITIO3HAHMUSI
1.1 dusuka 1 METOAbI HAYYHOI'O TTO3HAHUS 2 budmorexa LIOK
https://m.edsoo.ru/7f41bf
72
Uroro no pazaeny 2
Paszgea 2. MEXAHUKA
2.1 Kunemaruka 5 budmorexa LIOK
https://m.edsoo.ru/7f41bf
72
29 Junamika 7 bubmunoreka [JOK
https://m.edsoo.ru/7f41bf
72
bubnuoreka IJOK
2.3 3aKOHEBI COXpPAaHEHHUS B MEXaHUKE 6 1 1
P https://m.edsoo.ru/7f41bf
72
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuoreka [IOK
' TEOpUH https://m.edsoo.ru/7f41bf
72
bubnuoreka IJOK
3.2 OCHOBBI TEPMOIUHAMUKHU 10 1
PO https://m.edsoo.ru/7f41bf
12



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

ArperaTHble COCTOSIHUS

3.3
BenlecTBa. Pa3oBbIe NEPEX0/Ibl

bu6bnuoreka IJOK

https://m.edsoo.ru/7f41bf
12

Hroro mo pazaeny 24
Pa3znea 4. DJIEKTPOJANHAMUKA
bubnuoreka
4.1 DJEKTpOCTaTHKA 10 ITOK
https://m.edso
0.1u/7f41bf72
[TocTtossHHBIN neKTpUYECKUN TOK. TOKH B bubnuoreka
4.2 12
Pa3IUYHBIX cpeaax LHOK
https://m.edso
0.1u/7f41bf72
Uroro no pasnenry 22
PezepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB T1O ITPOT'PAMME 68
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11 KJIACC

Koan4yecTBo uacoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (mudposbie)
Ne ni/mt Kontpoabnbie | IlpakTuyeckue
NMPOrpamMMbIl Bcero o0pa3oBaTe/ibHbIE
PadoThI PpadoThI
pecypcsl
Paznen 1. QJIEKTPOJAUHAMMUKA
11 MarnuTtHoe moje. DNeKTpOMarHuTHas 11 1 3 bubnuoreka HOK
' WH Y KIS https://m.edsoo.ru/7f41c97¢
Hrtoro no pazaeny 11
Paznen 2. KOJTEBAHUSA U BOJIHBI
51 MexaHu4ecKrue U AJIEKTPOMATrHUTHBIC 9 1 bubnunoreka [HOK
' Kosebanus https://m.edsoo.ru/7f41c97¢c
99 MexaHu4eckne U 3JIEKTPOMArHUTHBIE 5 1 Bbubnuoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
bubnmuoreka [IOK
2.3 @) 10 3
e https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pazgen 3. OCHOBBI CIIEITUAJIBHOM TEOPAUW OTHOCHUTEJBHOCTH

OcHOBBI CrielIMaJIbHOM TEOPUHU Bbubnuoreka [JOK
3.1 4 1
OTHOCHUTEIBHOCTHA https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Paszgean 4. KBAHTOBAS ®U3UKA
4.1 DJ1eMEHTHI KBAHTOBOM ONTUKH 6 bubmorexa HOK

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

denepanbHas pabouas nmporpamma | dusuka.

10-11 kmaccer (6a30BBIN YPOBEHB)

4.2 CtpoeHue aToma 4 bubnunoreka [JOK
https://m.edsoo.ru/7f41c97c
4.3 ATomHOE S1pO 5 bubmunorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pa3zneny 15

Pazgen 5. QJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DJeMEHTBl aCTPOHOMHUU U aCTPOPHU3UKHU 7 1 ﬁtfi?ﬁriftiigrouﬁﬂlwk
Uroro no pazneny 7
Pa3znen 6. OBOBLHAIOIIEE ITIOBTOPEHUE

6.1 O6o06uiaroriee MOBTOPEHKE 4 ﬁt?i?;;f:;i)gglsfﬂwk
Uroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 7
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10 Kj14CC
Ne Hamvenosanue KommuectBo OCHOBHBIE BU/IBI ACATCITBHOCTH
- A31€JI0B 1 TeM [IporpamMHoOe conepxanue aante
/11 p 4acoB 00yYarOIIHXCSI

yqe6Hor0 npeamMceTa

Pa3znen 1. ®uzuka n METOAbI HAYYHOI'O ITO3HAHUSA

1.1 | Pusuka u MeToAbI 2 ®dusnka — Hayka O MpHUPOJE. 3yueHne HayqHbIX (SMIUPUYECKUX U
HAy4YHOTO MIO3HAHUS Hayunble MeTOnpl MO3HAHUS TEOPETUYECKUX) METOJI0OB ITO3HAHUS
OKpY’KaloIIEero MUpa. OKpY’KaIOILEro MUpa.
Ponb skcniepumenTa u Teopuu OOcyXaeHne rpaHul] IPUMEHUMOCTH
B IIPOLIECCE TO3HAHUS TPUPOBI. (bU3MYECKUX 3aKOHOB U TEOPUH.
OKCIIEpUMEHT B pHU3HKE. PaboTa B rpyrirne mo mojaroToBKe
MozenupoBanne QpusmIecKux KOPOTKUX COOOIIEHUI O POJIU U MECTE
sIBICHUH 1 nporieccos. Hay4nbie (bU3MKN B HAyKE U B IPAKTUYECKOM
runore3bl. uznyeckue 3aK0HbI U IEeATENLHOCTH JIFOJIEI.
TeopHH. I'paHuIIEI IPHMEHUMOCTH JleMOHCTpanys aHaJIOTOBBIX U IIU(PPOBBIX
(pusnyeckux 3akoHOB. IIpuHIuM M3MEPUTENIbHBIX TPUOOPOB,KOMITbIOTEPHBIX
COOTBETCTBHUS. TaTYMKOB.
Poinb 1 MecTo ¢puzuku OcBoeHNe OCHOBHBIX MPUEMOB pabOTHIC
B (popMHPOBaHUM COBPEMEHHOM 1 poBoii 1aboparopueil mo pusnke
Hay4YHOU KapTHHBI MUPA,
B [IPAKTUYECKOM IESATEIIbHOCTH JIFOJIEN
Wroro no pazaeny 2
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Pasznea 2. Mexanuka

2.1

Kunematuka

MexaHn4eckoe JBHKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBuKeHus. CucreMa oTcuéra.
Tpaektopus.

[Tepemenienue, CKOpocTh (CpeaHsist
CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOpEHHE MaTepUaIbHOM TOUKH, UX
MPOEKIIMU Ha OCH CHCTEMBI
koopauHat. CioxeHue
MEPEMEIICHUI U CIIOKEHUE
CKOpPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE
MPSIMOJIMHEITHOE IBUKEHUE.
I'paduku 3aBUCUMOCTH KOOpPIMHAT,
CKOPOCTH, YCKOPEHHUS, MYTU U
TepeMeneHus: MaTepUaibHONW TOUYKUOT
BPEMEHH.

CBobosHoe najieHne. Y cKopeHue
CBOOOHOTO Ma/ICHUSI.
KpuBonuHeliHOe ABUKEHUE.
JIBrKeHre MaTepuaabHON TOYKH 110
OKPY>KHOCTH C IIOCTOSTHHON TTIOMOTYJTIO
CKOpOCTBIO. YTJIOBas

CKOPOCTb, TUHEIHas1 ckopocTh. [lepuoa u

9yacToTa 00OpaIleHusl.
[eHTpOCTpEMUTEIBHOE YCKOPEHHUE.
TexHu4eckue ycTponucTea u

[IpoBencHUE IKCIIEPUMEHTA: U3YUYECHUE
HEPAaBHOMEPHOI'O IBUKEHUS C LENbIO
OIIpeeICHUs] MTHOBEHHON CKOPOCTH;
MCCJIEIOBAaHUE COOTHOIIECHUS MEXAY IYTAMH,
[IPOMICHHBIMU TEJIOM

32 TI0CJIEI0BATEIILHBIE PABHBIE
[IPOMEXYTKH BPEMEHU NpU
[PaBHOYCKOPEHHOM JIBUKEHUU

C HA4aJIbHOM CKOPOCTBIO, PABHOH HYIIIO;
M3Y4EeHUE JIBUKEHMS IIapUKa B BI3KOU
PKUJIKOCTHU; U3YYEHUE IBM)KCHUS TEa,
OpOLIEHHOT0 FOPU30HTAIIBHO.
OObsCHEHNE OCHOBHBIX IPUHILIUIIOB
ENCTBUS TEXHUYECKUX YCTPOMCTB,TAKMX
KAK: CIIMJIOMETP, LIETIHbIE U PEMEHHBIE
reperayu IBUKEHUS; U YCIOBUN UX
0€30IacHOT0 MCII0JIb30BaHMS B
[MOBCEHEBHOU

PKU3HU.

Pemenne pacu€THbIX 3a/1a4 C IBHO
3alaHHOM (PU3HUECKON MOJEIBIO

C UCIT0JIb30BAHUEM OCHOBHBIX (OPMYIT
KUHEMAaTUKHU.

[loctpoenne u aHaiau3 rpapuKoB
3aBHCHUMOCTEN KMHEMaTHYECKUX
BEJIMYMH OT BpEMEHU

U151 pPABHOMEPHOTO
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MPaKTHYECKOE TPUMEHCHHUE:
CIIUJIOMETP, ABUKEHUE CHAPSIIOB,
LICTIHBIC ¥ pEeMEHHBIC TIepe1aun

M pAaBHOYCKOPEHHOT'O MPSAMOJIMHEHHOTO
TBH>KECHMUSI.

Pacrio3HaBanue (U3NIECKUX SBICHUIB
YI€OHBIX OIBITAX U OKPYKAIOMICH JKU3HU:
[PaBHOMEPHOE U

[PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE
IBM)KEHHE, CBOOOIHOE MaIeHHE TE,
IBHUXKCHUC 110 Opr)KHOCTI/I.

OHI/ICB,HI/IC MECXAaHHUYCCKOI'O IBUXKCHUS C
MCII0JIb30BaHUEM (DU3HUYCCKUX BEIIMYMH:
KOOpJIMHATA, yTh, IEPEMEIICHUE, CKOPOCTb,
yckopenue. Pabora B rpymnmax npu
[JIAHUPOBAHHH,TPOBEICHUH U
MHTEPIPETAIUN PE3YJIbTATOB OIBITOB U
AHAJIN3C JOMMOJHUTCIBbHBIX HCTOYHUKOB

MH(OpMaLIUU IO TEME
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2.2

Jnmnamuka

[Ipunuun otHOocuTenbHOCTH ["anunest.
IIepBeb1it 3akoH Hprorona. MHEpunanbHubie
cucTeMbl oTcuéra. Macca tena. Cuna.
[IpuHnun cynepno3unuu cuit. Bropoi
3akoH HploTOHA JI711 MaTepualibHOM
TOYKH.

Tperuii 3akon Herotona aiist
MaTepHUalbHbIX TOYEK.

3aKOH BCEMUPHOTO TSATOTEHUS.
Cuna tspxectu. [lepas
KOCMUYECKasi CKOPOCTb.

CpaBHEHHE MAcC B3aMO/ICHCTBYIOIIUXTEI.
M3ydyeHne 3aBUCUMOCTH CHUJIBI YIPYTOCTH OT
meopMannu; CpaBHEHUECHIT TPEHHSI TTIOKOS,
KaueHUs U

CKOJIb>KEHUSI.

O0mbsicnenue HeecomocTH. [IpoBenenue
HKCIIEPUMEHTA: UCCIIEI0BAaHUE 3aBUCUMOCTHU
CHJI YIIPYTOCTH, BO3HUKAIOIIUX B IPYKHHE

1 PEC3MHOBOM 06pa3ue, OT UX
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Cuna ynpyroctu. 3akoH I'yka.Bec
Tena.

Tpenue. Buab! Tpenus (1moxos,
CKOJIb)KEHUS, KaUeHUs).

Cuna tpenusi. Cyxoe TpeHHe.
Cuna TpeHMsI CKOJIbXEHUS U CHIIa

TpeHus nokosi. KoaddunueHt rpenus.

Cuita COIIPOTUBJICHUA IIPpU ABUKCHUHN
TCJ1a B X KHUJAKOCTH HUJIM Ia3c.
HOCTyTIaTeJ'IBHOG W BpallaTCJIbHOC

JBUKCHHE a0COTIOTHO TBEPIOTO TEa.
OTHOCUTEIBHO OCH
YcnoBus

MomeHT  cubl
BpamieHusa. [lmedo cuisbl
paBHOBECHS TBEPIOIO TENA.
TexHuueckue ycTpoucTsa u
MIPAaKTUYECKOE IPUMEHECHHUE:
MOAIINITHUKY, IBUKECHUE
HCKYCCTBEHHBIX CIIyTHUKOB

ImeopMaluy; u3ydeHue ABIKECHUS OpycKa
[0 HAKJIOHHOM TUIOCKOCTH; HCCIIEI0BaHUE
YCJIOBHI paBHOBECUATBEPIOTO Tea,
MMEIOIIETO OCh BpallleHUSs.

OOBsICHEHNE 0COOCHHOCTEH paBHOMEPHOTO
1 PAaBHOYCKOPEHHOTOMPSMOJIMHEHHOTO
MBIDKEHHUSI, CBOOOIHOIO MaJEHUS TEIL,
ITBMYKEHUSATIO OKPY)KHOCTH Ha OCHOBE
3akoHOB HpI0TOHA, 3aKOHA BCEMUPHOTO
TATOTEHUS.

OOBsICHEHNE OCHOBHBIX TIPUHITATIOB
IMEHCTBUS TIOIIMITHUKOB U UX
MPAKTUYECKOTO MPUMEHEHHUSI.
OObsCHEHNE TBUKEHHS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemienue pacu€THbIX 3a1a4 € SBHO
3alaHHON (PU3UYECKON MOJIEITBIO

C UCIMOJIb30BAHUEM OCHOBHBIX 3aKOHOBH
(dbopMyI1 AMHAMUKH.

PacniozHaBaHue (pU3NUECKUX SIBJICHUNB
Y4€OHBIX OMBITAX U OKPYXKAIOIIEH

PKU3HU: MHEPITUS, B3aUMOJICHCTBHUE TEI.
\AHaN3 GU3NYECKUX MTPOIECCOB U

SIBIICHUI C HCIIOJb30BaHHUEM 3aKOHOB U

MPUHIIUIIOB: 3aKOH BCEMHUPHOTI'O
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rarotenus, I, II u III 3akomel HpioToHa,
MPUHIIMI ~ CYNEPHO3ULIMU  CUJI, IPUHIHUII
[PABHOIIPABHOCTH MHEPLIUATBHBIX

CHCTEM OTCUETa

2.3

3aKOHBI COXpAaHEHUS B
MEXaHHKe

Nmmynbc MaTepraibHOM TOYKH (Tena),
CUCTEMbI MaTepUAIIbHBIX TOYEK. IMITynbC
CUJIbl U UI3MEHEHUENMITYJIbCa TeNa. 3aKOH
COXpaHEHHUs UMIyJbca. PeakTuBHOE
nBrxenue. Padbora criibl. MOIIHOCTD
CHUJIBL.

Kunernueckas sneprus
MaTtepuaabHoU Touku. Teopemaod
M3MEHEHUN KNHETUYECKOW SHEPTUH.
[TorenmansHas 3HEPTHS.
[ToTeHumanpHas SHEPTUs ynpyro
ne(OPMUPOBAHHON MPYKUHBI.
[loTenuunanpHas sHEPrUs TENa

BOJIM3M OBEPXHOCTU 3EMIIH.
[loTeHuunanpHbIe U

HENOTEeHLNaIbHbIE CUibl. CBA3b
paboThI HEMOTEHIIMATIBHBIX CUJIC
N3MEHEHUEM MEXAHUYECKOMN dHEPTUn
CUCTEMBI TeJl. 3AKOH COXPaHEHUS
MEXaHNYECKON YHEPTHH.

Yupyrue u Heynpyrue

[IpoBeieHNE SKCIIEPUMEHTA: U3YUEHUE
a0COJIFOTHO HEYIIPYTOro yaapa

C IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB; UCCJICIOBAHUECBSI3H PAOOTHI
CHJIBI C U3MEHEHHEM MEXaHMYeCKOM
SHEPIruu Tela

Ha [IPUMEPE PACTSHKEHUS PE3UHOBOT 0KI'yTa.
OneHka  aOCONIOTHEIX Y OTHOCHUTCILHBIX
MOrPEIIHOCTEN W3MEpPEHUI buznuecKkux
BEJITUYMH.

Pemienue pacu€THbIX 3a1a4 € SBHO
3alaHHOM (hU3HUECKON MOJEIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOBU
(bopMy TMHAMUKH U 3aKOHOB COXpaHEHUSI.
Pemenne xkaueCcTBEHHBIX 3a7a4

C OIIOPOM Ha U3YUYEHHBIE B pa3zeie
«MexaHHKa» 3aKOHbI, 3aKOHOMEPHOCTUH
(bu3nyecKue SIBICHHUS.

OnncaHne MEXaHUIECKOI'0 ABUKEHHUS C
MCIONIb30BaHNEM (PU3UYECKHUX BETUYHH:
MMITYJIbC T€Jla, KHHETUUECKasi DHeprus,
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CTOJIKHOBEHHUS.
TexHuueckue yCcTpoicTBa U
MIPAKTUYECKOE IPUMEHEHHUE:
BOJIOMET, KOTIEP, MPY>KUHHBIN
MHACTOJIET, IBUKEHUE PAKET

[OTEHLIMAJIbHAs SHEPTUsl, MEXaHUUEeCKaspadoTa,
MeXaHU4eCcKasi MOLIHOCTb.

IAHAN3 (PU3UYECKHUX MPOLIECCOB U

SIBJICHUI C UCIIOJIb30BaHUEM 3aKOHA
COXPAHEHHUS MEXaHUYECKOW S3HEPTUH,3aKOHA
COXPAHEHHUS UMITYJIbCA.

OOBsiCHEHHE OCHOBHBIX TPUHITUIIOB

MENCTBUS U MPAKTUYECKOTO IPUMEHEHUS
TEXHUYECKUX YCTPONUCTB, TAKUX KaK: BOJOMET,
KOIIED,

[IPY’KWHHBIN ITUCTOJIET.

OOBsICHEHHE JIBIKCHHS paKeT C OIOpoi Ha
M3ydeHHbIE (DU3MYECKHE BEIWYMHBI U 3aKOHBI
MEXaHHUKH.

Vcrionbs30BaHKe NPU NOATOTOBKE

COOOIIIEHUI O MTPUMEHEHNHU 3aKOHOB

MEXaHUKH COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHH JIJIsI TTIOMCKA,

CTPYKTYpUPOBaHUs, UHTEPIIPETALIUN U
MpecTaBiIeHHs] HHPOpPMAalK, KpUTHUYECKHUM
aHAJIN3 TOTy4aeMol HHPOpMaLuU

IIpoBeeHNE KOCBEHHBIX U3MEPEHUH,
MCCIIeIOBAaHMI 3aBUCUMOCTEH (pr3nuecKux
BEJIMYMH, IPOBEPKA

MpeI0KEHHBIX THIIOTE3

Hroro no pazneny

18
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Paznen 3. MojiekyasipHasi pu3uKa U TepMOIMHAMHUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKON TEOPHH

9

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUHU U UX ONBITHOE
obocHoBaHue. BpOyHOBCKOE IBH)KCHHE.
Hubdysus. Xapakrep HOBWKCHHS |
B3aUMOJICMCTBHUS  YacTHUI[  BEIICCTBA.
Mojenu cTpoeHust Ta3oB,

JKUJIKOCTEN U TBEPJBIX TEI U
00BSCHEHHE CBOMCTB BEIICCTBA

Ha OCHOBE dTHX Mojenei. Macca u
pa3zmepsl MoJiekyi. KonnuectBo
BemiecTBa. [locTosinnas ABoraapo.
TemnnoBoe paBHOBECHE.

Temneparypa u €€ u3MepeHue.

[Ixana remneparyp Llenbcus.

Moienb UIeaIbHOTO Ta3a.

OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETHYECKOMN

TEOPUHU UJICATIBHOIO Iasa.

AOcoiroTHasl TeMIeparypa Kak Mepa
CpeaHel KHHETUYECKON dHEPTUU
TEIIOBOT'O ABYM>KCHHS YaCTHIT ras3a.
[[Ixana Temneparyp KenpBuHa.
['a30BbI€ 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona.

3akoH /[aneToHa. M30mponecchl

[TpoBeeHue SKCIIEPUMEHTA:

OIIPEICIIEHUE MACCHI BO3yXa

B KJIACCHOWM KOMHATE Ha OCHOBE N3MEpPEHUI
00bEMa KOMHATBI, IaBJICHUSAN TEMIIEPATYPHI
BO3/yXa B HEW; HCCIIEI0BaHNE 3aBUCHMOCTH
MEX1y TapaMeTpaMy COCTOSIHUS Pa3peKEHHOTO
rasa.

OneHka aOCOMIOTHBIX W OTHOCHTEIBHBIX
MOTPELIHOCTEN U3MepeHuit buznyeckux
BEJIMYH.

OOBsicCHEHHE OCHOBHBIX IPUHIIUIIOB

neiicTBuil TepMomeTpa u 6apomerpa u

yCIIOBUHM X 0€30MacCHOT0 UCIIOJIb30BaHuUs B
IOBCEIHEBHOMU

PKU3HU.

PacniozHaBaHue (pU3NUECKUX SIBJICHUNB
y4€OHBIX OIBITaX U OKPY’KAIOLIEH KU3HU:
mudy3us, OpOyHOBCKOE IBUKEHUE.
OnucaHue TEMJIOBBIX SIBICHUHN C
MCTOJIb30BaHUEM (PU3MUECKUX

BEJIMYMH: 1aBJIEHUE ra3a, TeMIeparypa,
CpeIHss KNHETUYECKasi JHEPTUsl XaOTUYECKOTO
ITBUKEHUS] MOJIEKYI,

CpEIHEKBAApaTUYHAs CKOPOCTh
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B UJICAIHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BEIllECTBA.
I'pacduueckoe npeacraBieHue
M30IIPOLIECCOB: U30TEPMA, U30X0Pa,

nzobapa.
TexHudeckue ycTpoWcTBa H
MIPAaKTHYECKOE IIPUMEHEHUE:!

TEpMOMETp, GapomeTp

MOJICKY!I.

AHamn3 PU3NYECKHUX MPOIIECCOB U
sIBJIICHHI ¢ ucnonk3oBanneM MKT,
ra30BbIX 3aKOHOB, CBS3HU CpeIHEH
KHHETHYECKON SHEPTHH TEIIIOBOTO
ITBMDKEHMSI MOJIEKYJT ¢ a0COFOTHOM
TeMIIepaTypoH.

Pemenne pacy€THbBIX 3a71a4 C IBHO
3aJlaHHON (PU3MUECKON MOCITBIO

C MCIIOJIb30BaHUEM OCHOBHBIX
nonoxeranii MKT, 3axkoHOB 1 popmy
MOJICKYJISIPHOU (pHU3HKH.

Pabora B rpynmnax npu INIaHUPOBAHUH,
MPOBEACHUHU ¥ HHTEPIIPETAIIUN PE3YIHTATOB
OTIBLITOB M aHAJIM3€ JOTOJHUTEIBHBIX
MCTOYHUKOB

MH(OpMaIIUU TI0 TEME

3.2

OCHOBBI
TepMO)II/IHaMI/IKI/I

10

TepmoauHaMuyeckas cucTemMa.
BnyTtpennss sneprus
TEPMOJIMHAMHYECKON CHCTEMBI 1
CHOCOObI €€ N3MEHEHHUS.
KonnuecTBo TemnoTs! u pabora.
BHyTpeHHss 2HEprHs 0THOATOMHOTO

nACaJIbHOTO Ira3a. Bugwr TEIIonepeaaun:

TETUIONPOBOJHOCTh,KOHBEKIIUS,
W3Jy4YCHHE. Y AeNbHas
TEII0EMKOCTE BEIIISCTBA.

IIpoBenenune JKCIIEpUMEHTA:
YAEIBbHOW TEIUIOEMKOCTH BEILECTBA.
OneHka aOCOMIOTHBIX W OTHOCHTEJIBHBIX
[TOTPEIHOCTEN U3MEPEHUIN buznuecKux
BEIINYMH.

3yuenue Mozeneil napoBoii TypOUHBI,
ITBUTaTENsl BHYTPEHHETO CTOPAHMS,
[PEAKTUBHOTI'O JIBUTATEIIs.

OOBsicCHEHHE IPUHIIUAIIOB ACHCTBUS U

yCIIOBHIA 6€30I1aCHOTO UCTIOIb30BAHUS

U3MepeHne
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KosruecTBo TEIIOTHI

IIpH TeIUIonepeaye.

[TonsiTre 00 aquabaTHOM Mporecce.
[TepBbIii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHue nepBoro 3aKoHa
TEPMOJIMHAMHUKHU K U30ITPOLIECCAM.

I'padmueckas nnTepnperanus padboOThI

rasa.

Bropoii 3ak0H TEpMOIMHAMUKH.
HeoGpatumocTs mporieccoBB
MIPUPOJE.

TermoBble MaluHbL. [ [puHLIMIIEL
JEHCTBUS TEMJIOBBIX MALIUH.
[IpeoOpa3oBaHus SHEPTUUB
TEIUIOBBIX MaIIMHAX.
Koaddunment nonesnoro aeicTBus
TEIJIOBOW MAllIWHBI.

Hukn Kapuo u ero koagppuueHt
IIOJIE3HOTO EUCTBUS.
DKoJ0ru4eckue npooaemMbl
TEIIOAPHEPTETUKH.

TexHuueckue ycTpoucTsa u
MIPaKTUYECKOE IPUMEHEHHE:
JIBUTATEIb BHYTPEHHETO CTOPaHUs,
OBITOBOM XOJOIMIBHUK,

KOHJIULIUOHEP

B TIOBCEJHEBHOM JKU3HU  JIBUTATEIs
BHYTPEHHEro  CropaHusi,  OBITOBOTO
XOJIOIMJIbHHUKA, KOHTUIIHOHEPA.
Onucanue CBOWCTB TeT U  TEIJIOBBIX
SIBJIEHUW C UCIIOJIb30BAHUEM

(bM3MUeCKUX BEIWYHH: IaBJICHUE ra3a,
TeMIeparypa, KOJTU4eCTBO TETUIOTHI,
BHYTpEHHsIs SHEprus, paboTa rasza.
Perienue pac4€THBIX 3a/1a4 C IBHO
3aJlaHHON (PU3MUECKON MOCITBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOBHU
(bopMyI1 MONIEKYISIPHON (PU3UKH U
TEPMOJINHAMUKH.

Perrenne kadyecTBEHHBIX 3a7a4

C OIOPOIl Ha U3YYEHHBIE B pa3ziene
«MounekynspHas pu3MKa u
TEePMOIMHAMHKA) 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NYECKUE

SIBJICHMUS.

Pabota B rpynnax npu aHanause
ITOTIOJTHUTEIBHBIX UCTOYHUKOB
MH(pOpMAaIIUY TIO TEME
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3.3

ArperatHble
COCTOSIHUS BELECTBA.
da3oBble IEpexoabl

[TapooOpa3zoBaHue U KOHICHCAITHS.
Hcnapenue u KumeHue.

AGCOIIOTHAS M OTHOCUTEIbHAS
BJI&YKHOCTB BO3/yXxa. HachlmeHHsinap.
VY nenpHas TEII0Ta NapooOpa30BaHUS.
3aBUCUMOCTh

TEMIEPATypbl KUIIEHUS OT AABJICHUS.
TBépnoe Teno. Kpucrammueckue u
amopdHbIe Tea. AHU30TPOIIUS CBOMCTB
Kpuctaiios. JKunkue

Kpuctabsl. CoBpeMEHHbIE

marepuaisl. [1naBienue u
KpUCTaJUIM3alus. Y AebHas TeraoTa
miasnenus. Cydomumanusi.

VYpaBHeHue TerioBoro danaHca.
TexHu4eckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHUE:!
TUTPOMETP U NICUXPOMETP,

KaJIOPUMETD, TEXHOJIOTHH
MIOJTyYEHUS COBPEMEHHBIX
MarepuaioB, B TOM 4YHUCIE
HaHOMAaTepHuaJos,

1 HAHOTCXHOJOT'MHN

OTHOCUTEIBHON BIAXKHOCTH BO3ayXa.

BEIUYMH.

M3yueHue CBOMCTB HACHIIIICHHBIXIIAPOB,
CII0COO0B U3MEPECHHUS BIIAXKHOCTH
Ha0nronenue KureHust mpu
MOHMKEHHOM JIaBJICHUH, HarPeBaHUSH
MJIaBJICHUS KPUCTAUIMYECKOTO BEIICCTRA.
OOBsICHEHNE TPUHITUIIOB ICHUCTBUS U
yCIIOBUH 0€30IacHOr0 HCIIOIb30BaHHIB
[MOBCEHEBHOM KU3HU TUTPOMETDA,
MCUXPOMETpPA, KaJJOpUMETpa.

M3yueHne TeXHOJIOTUM MOTyYeHUs
COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCIIE
HaHOMAaTEPHAJIOB.

Perenre pacu€THBIX 3a/1a4 C SBHO
3alaHHOM (hU3HUECKON MOJEIBIO

C UCTIOJIb30BAHUEM YPABHEHUS
TEIIJIOBOrO OajaHca.

Perienne kauyeCTBEHHBIX 3a7a4
C OHOpOﬁ Ha U3YYCHHBIC 3dKOHBI,

3AKOHOMCPHOCTHU U (I)I/I3I/I‘-IGCKI/IC

MIBJICHHUS 110 TEMC.

[IpoBeneHne  3KCHEPUMEHTA! U3MEpEeHue

OneHka aOCOMIOTHBIX U OTHOCHTEJIbHBIX
[IOIPELIHOCTEN U3MEPECHUIN ¢buznyeckux
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PacrioznaBanue (pU3NUECKHUX SBICHUIB
Y4EOHBIX OIBITaX U OKPYKAIOIICH KU3HH:
Imeopmanust TBEPABIX TEIl, HATPEBaHUE U
OXJTKJCHUE TEJ, U3MCHEHHE arperaTHbIX
COCTOSTHUI

BEIIECTBA U OOBSICHEHHE UX HA OCHOBE
3aKOHOB U ()OPMYJI MOJICKYJISIPHOM (PU3HKH.
Vcnionb30BaHre HH()OPMAITMOHHBIX
TEXHOJIOTUH ISl TOMCKA,
CTPYKTYpPUPOBAHUS, UHTCPIIPETALIUN U
MpeICTaBICHIS] HH(POPMAIIHK TTPH TOJATOTOBKE
COOOIIEHUH O MPUMEHCHHH3aKOHOB
MOJICKYJISIPHOU (DU3MKH U TEPMOJUHAMUKH B
TEXHHUKE

M TCXHOJIOTUAX

B3aumopeiicTBue 3aps10B. 3aKoH
Kynona. ToueuyHslii 351€KTpUUECKUIA
3apsi. DAEKTPUIECKOE TOJIE.

Hroro no pazneny 24
Paznen 4. DiekTpoaMHAMHUKA
4.1 | DrnekrpocTaTHKa 10 Onexrpusanus Tei. DICKTPAYECKUN [IpoBeneHne  SKCIEpHMEHTA! U3MEpEeHue
3apsz. [[Ba Buaa 2J€KTPUUECKUX 3apsIioB.  PIEKTPOEMKOCTH KOHIEHCATOPA.
[IpoBonHUKH, OreHka  aOCONIOTHBIX M OTHOCHUTEIBHBIX
JTUAJIEKTPUKN U TTOJYIIPOBOJHUKH. 3aKOH  [IOIPELIHOCTEMN U3MEPEHUMN ¢buznyeckux
COXPaHEHHMs DIEKTPUYECKOr03apsaa. BEITMYUH.

M3yueHne NpUHIMIOB JEHCTBUSA
DIIEKTPOCKOIIA, dJIEKTPOMETPA,
KOHJIEHCATOpA.

M3ydyeHne NpUHLUUIIOB IEUCTBUS

38



denepanbHas padouas nporpamma | Duszuka. 10—11 knaccer (6a30BbIi yPOBEHB)

Hanpssk€HHOCTB 371€KTPUYECKOTOII0JIA.

[IpuHIUIT Cyneprio3uIum
BJIEKTPUYECKUX MoJe. JInnuu
HaIPsHKEHHOCTH 3JIEKTPUUYECKOTOTOJIS.

PaGoTa cun SJICKTPOCTATHUYCCKOI'OITOJIA.

ITorennuan. PasHOCTE MOTEHIINAIOB.
[IpoBOIHMKYN U ANDIIEKTPUKH B
ANEKTPOCTATUYECKOM I10JI€.
JusnexTpuyeckast IpOHUIIAEMOCTb.
OnektpoémkocTb. Konaencarop.
DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCAaTopa. DHEeprus
3apsA’KEHHOT0 KOHIEHCaTopa.
TexHuueckue ycTpoucTsa u
IIPaKTU4YECKOE NPUMEHEHNE:!
ANEKTPOCKOII, JJIEKTPOMETP,
NEKTPOCTATUYECKAS 3aLIUTA,
3a3eMJIEHHUE AIEKTPOIpUOOpPOB,
KOHJEHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyWHbIH IPUHTED

1 YCJIOBUI 0€30MacCHOTO MPUMECHCHUSB
MPaKTUYECKOU KU3HH,

KOIMPOBAJIBHOTO aIllapaTa, CTpyHHOIro
MpUHTEPA.

PaccmoTpenue pu3nueckux OCHOBaHUN
PIEKTPOCTATUYECKON 3alUThI U 3a3€MJICHUS
PIICKTPOIPUOOPOB.

Pemenne pacy€THbBIX 3a71a4 C IBHO
3aIaHHON (DU3UYECKOIN MOJICIIBIO

C MCII0JIb30BAaHHEM OCHOBHBIX 3aKOHOBH
(hopMyI1 AIEKTPOCTATUKH.

Pemenne kaueCcTBEHHBIX 3314

C OIIOPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hrU3HUEcKre

SIBJICHUS JIEKTPOCTATUKH.

PacniozHaBaHue (pU3NUECKUX SIBICHUNB
Y4€OHBIX OIBITAX U OKPY>KAIOIICH KU3HU:
PIEKTPU3ALINS TEll,

B3aMMO/ICIICTBHE 3apsAI0B U OOBSICHEHUEUX Ha
OCHOBE 3aKOHOB U (pOpMYyII
PIEKTPOCTATUKHU.

Onrcanve U3y4eHHBIX CBOMCTB BEIIECTBA U
PIEKTPUYECKUX SABJICHUIIC UCTIOIb30BaHUEM
(bU3MYECKUX BEIMYUH: dJEKTPUUECKUN
3apsi,

HaMPsHKEHHOCTH YJIEKTPUIECKOTO TIOJIS,
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[TOTEHIMAN, PA3HOCTb ITIOTCHIUAJIOB,
PIIEKTPOEMKOCTb.

Ananu3 pU3NYECKHUX MPOLIECCOB U

SIBJIEHU C UCIIO0JIb30BAHUEM

(bu3MYECKUX 3aKOHOB: 3aKOHA

COXpaHEHUs JIEKTPUUYECKOr0 3apsi/1a,3aKOHa
Kynona.

PaboTa B rpymnmax rnpu aHajmze
ITOTIOTHUTEILHBIX HCTOYHHKOB HH(POPMAIIH U
[1O0/IFOTOBKE COOOIIEHUIIO MPOSIBJIEHUH 3aKOHOB
PIIEKTPOCTATUKUB OKPYIKAFOIIEH )KU3HU U
MPUMEHEHUHN

MX B TEXHUKE

4.2

IlocTossHHEIIT

BHCKTpI/I‘IeCKI/Iﬁ TOK.

Toku B pa3mUYHBIX
cpenax

12

DNEeKTPUUYECKHI TOK. Y CIIOBUSA
CYIIIECTBOBAHUS JIEKTPHUUECKOTO TOKA.
Ucrounuku Toka. Cuna Toka.
[TocTosAHHBIN TOK.

Hanpsxenue.

3akoH OMa Jy1sl ydacTKa Lenu.
DNEeKTPUYECKOE COMTPOTUBIICHUE.

VY nenbHOE COMPOTHUBIICHHUE BEIIECTBA.
[TocnenoBarenvHOE, MapaielbHOE,
CMEIIaHHOE COSTUHEHNE
MIPOBOTHUKOB.

PaGora snexkTpuieckoro Toka.

3akon Jxoyns—Jlenua. MomHocTh

SJICKTPHUYCCKOI'O TOKA.

[IpoBeeHNE SKCIIEPUMEHTA: U3yUEHNE
CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB;
m3mepenne JJ[C ncTouHnKa ToKa U ero
BHYTPEHHETO COIPOTUBIIECHUS; HAOIOIeHUE
PIIEKTPOJIN3A.

MOrPEIIHOCTEN
BEJIMYMH.
OObsCHEHNE PUHITUTIOB ACHCTBUS U
YCIIOBUI 0€30MacHOTO MPUMEHEHHS
aMIIEpMETPa, BOJIbTMETPA, PEOCTATAa,
MCTOYHHUKOB TOKA,

N3MEPEHUIN

DIIEKTPOHATPEBATEIBHBIX U
HIIEKTPOOCBETUTENBHBIX TIPUOOPOB,

OneHka aOCONIOTHBIX H  OTHOCHTEIIBHBIX
(bU3UIECKUX
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DOneKTpoABMKYIIAs cuja U
BHYTpPEHHEE COIPOTUBIICHUE
HMCTOYHMKA TOKa. 3aKoH Omamis
MOJTHOH (3aMKHYTOM)
aneKTpudeckon nenu. Koporkoe
3aMbIKaHUE.

DneKTpOHHas IPOBOAUMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTh
COIIPOTHBIICHUS METAJLIOB

OT TeMIepaTyphl.
CBepXnpoBOAUMOCTb.
DNEeKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JI€KTPOHHBIX ITYYKOB.
[TonynpoBoanuku. CoOCTBEHHAs U
MIpUMeECHas MPOBOJAUMOCTD
MIOJIyIpOBOIHUKOB. CBOMCTBA
p—Nn-nepexona.
[TonynpoBoiHUKOBBIE TPUOOPHI.
DNEeKTpUYECKHUI TOK B PaCTBOpax U
pacruiaBax 3J€KTPOJIMTOB.
DNeKTpoNuTUYECKas TUCCOLUaI.
DIIEKTPOJIH3.

DNEeKTPUYECKHUM TOK B raszax.
CamocTosiTenbHbIN 1
HECAMOCTOSITEIbHBIN P3PS,
Momnnus. [Tnazma.

TexHu4eckue ycTpoicTsa u

TEPMOMETPA CONPOTUBJIEHUS, BAKYYMHOI'O
Imuoia, TePMUCTOPOB U (POTOPE3UCTOPOB,
[OJIyITPOBOJIHUKOBBIXJUO/IOB, FAIbBAHUKH.
Pemienue pacu€THbIX 3a1a4 € IBHO
3alaHHON (PU3HUECKON MOJCIBIO

C UCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOBH
bopmyit Tembl «IlocTOSTHHBIT
PIIEKTPUYECKUN TOK».

PacrioznaBanue (pU3NUECKUX SIBICHUNB
y4eOHBIX OMBITAX U OKPYXKArOIIen

PKU3HU: DJIEKTpUYECKasi IPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE
MECTBUS TOKA.

IAHAIIA3 3JIEKTPUYECKUX SIBIICHUN U
[POLIECCOB B LIEIISIX IIOCTOSHHOTO TOKAC
MCII0JIb30BaHUEM 3aKOHOB: 3aK0H OMa,
3aKOHOMEPHOCTH MOCJIEIOBATEIBHOTO U
MapaieIbHOrOCOECIMHEHUS IPOBOIHUKOB,
3aKOH

Jxoyns-JIenna.

Onrcanue U3y4eHHBIX CBOMCTB BEIIECTB U
DIEKTPUYECKUX SIBICHUIIC
MCIIOJIb30BaHUEM (DU3HUECKUX

BEJIMYMH: JICKTPUYECKUH 3apsiji, CHIIa

TOKa, SJICKTPUYICCKOC HAIIPAKCHUC,
DJIICKTPHYCCKOE COIIPOTUBJICHUE,
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MPAKTUYECKOE PUMEHEHUE!

amIiepMeTp, BOJIBTMETP, PEOCTar,
MCTOYHHKH TOKA,
3JIEKTpOHArpeBaTeIbHbIE TPHOOPHI,
3JIEKTPOOCBETUTENILHBIEC TIPUOOPHI,
TEPMOMETP COIPOTUBIICHUS, BAKYYMHBII
JTNOJT, TEPMUCTOPBI U (POTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIN THO/,

TraJlbBaHUKa

pazHocTh noreHuuanos, JJC, paboraroka,
MOIITHOCTh TOKA.

Vcrionp30Banne MHPOPMAITUOHHBIX
TEXHOJIOTUH JUISI TOMCKA,

CTPYKTYpUPOBAHUS, UHTEPIPETAIINN
MpecTaBIeHUs HHPOPMAIIUY TIPU TIOJTOTOBKE
COOOIICHUH O TIPUMEHEHUU3aKOHOB
MOCTOSTHHOTO TOKA B TEXHUKE UTEXHOJIOTHSIX

Wroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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11 Ki14aCC
No Hauveroanne KonunuectBo OCHOBHbBIE BUJIbI A€ TEILHOCTH
- A3TICIIOB T TEM [IporpamMMHoOe coniep:kanue ABLA
n/n pasa 4acoB 00y4YaroIHuXCs
y4eOHOro IpeamMeTa
Pa3nes 1. DnekTpoauHamMuka
11 MaruauTHoe noJe. 11 ITocTosiHHBIE MATHUTBHI. [IpoBenenune 3KCrIepUMEHTA: U3y4YECHHUE

DJIeKTpOMarHuTHas
VHYKLIUS

BzanmoeiicTBHE TOCTOSTHHBIX
Mar{duToB. MaraurHoe IoiJe.
BekTop MarHuTHOM MHAYKIUU.
[IpuHuun cyneprno3uumn
MarHuTHBIX nojiei. JInaun
MarHuTHoM uHaykuuu. Kapruna
JIMHUM MarHUTHOW MHIYKLIMH TIOJISt
MMOCTOSHHBIX MAarHUTOB.

MarautHoe 1oJje NpoBOJHUKA

¢ TokoM. KapTuna nuHuii nHIyKImn
MarduTHOTO IIOJIS JJIMHHOTO
MPSMOT0 MPOBOJIHUKA U 3aMKHYTOT'O
KOJIBIIEBOT'O MTPOBOJIHMKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena.
B3anmoneicTBre NpoOBOJHUKOB

C TOKOM.

Cuna Amnepa, e€ MOIyJb U
HaIpaBJICHUE.

Cuna Jlopenua, e€ Mmoaynp u
HamnpasyieHue. J[BrxeHune

3apsKEHHOM YaCTULbI

MarHUTHOTO MOJIsl KATYIIKU C TOKOM;
UCCIIEIOBaHKE JEMCTBUSI IOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM;
HCCIIE0BAHUE SBJICHUS
ANIEKTPOMAarHUTHOW UHAYKLIUU.

OreHka aOCOIOTHBIX M OTHOCUTEIBHBIX
MOTPEUIHOCTEeN U3MepeHHH (PU3NIECKUX
BEJIMYMH.

OObscHEHNE NPUHIUIIOB JEHCTBUS U
ycJI0BUH 0€3011acCHOT0 MPUMEHEHUS
MMOCTOSIHHBIX MarHUTOB,
3JIEKTPOMArHUTOB, JIEKTPOABUTATEIS,
YCKOPHUTEJIEH 3JIEMEHTAPHBIX YaCTHII,
WHJYKIMOHHOM MeuH.

Pemenue pacu€THpixX 3a1a4u

Ha puMeHeHue GopMyIT TeMBbI
«MaraurtHoe nosje. DJeKTpOMarHuTHas
WHITYKITAS.

Pemenue kauecTBEHHBIX 3a/1a4

C OMOPOM HA U3YUYEHHBIE 3aKOHBI,

3aKOHOMCPHOCTHU U (1)I/IBI/II-IGCKI/I€
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B OJIHOPOJTHOM MarHMTHOM IIOJIE.
Pabota cuiibl Jlopenna.

SIBreHne 351€KTPOMarHUTHOU
naaykuuu. [Totok BekTopa
MarHUTHOW MHIYKLIHH.
DIIEKTPOABUKYILASA CUJIAa UHIYKLIUH.
3aKOH 3JI€KTPOMarHUTHOM
unaykuuu Papanes.

Buxpesoe anekTpuueckoe mnosie.
DNEeKTPOABUKYIIIAs CUJIa UHAYKLIUUB
MIPOBOJIHUKE, JIBHXKYIIEMCS
MOCTYIATEIbHO B OJJHOPOIHOM
MarHMTHOM IIOJIE.

IIpaBuno Jlenmna.

NHaykTUBHOCTE. fIBIEHUE
CaMOMHYKIIUU. DNEKTPOABIKYIAsICHUIIA
CaMOMHTyKIIMH.

OHeprus MarHUTHOTO MOJIs1 KaTyLIKHC
TOKOM.

DIIeKTPOMarHuTHOE TOJIE.
TexHu4eckue ycTpoucTsa u
MIPaKTHYECKOE TPUMEHEHHE:
MOCTOSIHHBIE MAarHUTHI,
AIIEKTPOMArHUTHI,
AIIEKTPO/IBUTaTENb, YCKOPUTEIH
AJIEMEHTAPHbIX YaCTHII,

HHAYKOUOHHA IICYb

SBJIEHUS TeMbl «MarHuTHoe moJe.
DneKTpOMarHuTHask UHIYKIUS».
OrnpezenieHre HaPaBJICHUS BEKTOpa
MHAYKIIMA MarHUTHOTO TIOJISl IPOBOIHUKA
C TOKOM, cuiibl AMiiepau cuisl JlopeHua.
Pacnio3naBanue pu3nM4ecKux sBICHUNB
y4eOHBIX OIBITaX U OKPY>KAIOILIEH KU3HU:
B3aHMMOJICHCTBHE MarHUTOB,
AJIEKTPOMArHUTHAS UHAYKIIHS, 1EUCTBUE
MarHUTHOT'O TIOJISl Ha MPOBOJHUK C TOKOM U
JIBUOKYILIHMICS 3apsi.

AHanu3 3JeKTPOMArHUTHBIX SIBJICHUNC
UCIOJIb30BaHUEM 3aKOHA
AIEKTPOMArHUTHOM WHIYKIUH.
Onucanue W3Y4YEHHBIX  CBOMCTB
BEIIECTB M  DJIEKTPOMATrHUTHBIX
SIBJICHUH C UCTIOJIb30BAHUEM

(UBUYECKUX BEIMYUH: MHIYKIIUSI MAarHUTHOTO
noJtsi, cusia Amriepa, cuiia Jlopenia,
WHJIYKTUBHOCTb KaTYIIKH, SHEPTHS
AIEKTPUIECKOTO M MarHUTHOTOTIOJIEH

Hroro no paszneny

11
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Pasznea 2. KosieGanus ¥ BOJIHBI

2.1

Mexanuueckue n
3JICKTPOMArHUTHBIC
KoJIeOaHus

KonebarenbHas cucrema.

CBo0OoHbIE MEXaHUYECKHE
kosiebanus. ['apmonudeckue
konebanus. [lepuon, yacrora,
aMIIuTy1a ¥ ga3a KoseOaHui.
[IpyXKUHHBIN MAsTHUK.
MaremaTuyeckuii MasTHUK.
VYpaBHEHHE rapMOHUYECKUX
kosiebanuii. [IpeBpaiieHue sHeprunnpu
rapMOHUYECKUX KOJICOAHUSAX.
KoneGaTenbHbIil KOHTYP.

CB00OOAHBIE 3TIEKTPOMArHUTHBIE
KoJIe0aHUs B U/I€AIbHOM
K0JIeOaTeTbHOM KOHTYpe. AHAJIOTHS
MEXy MEXaHHYECKUMH U
3JIEKTPOMArHUTHBIMH KOJIEOaHUSMU.
®opmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPIUu B HJIeAJIbHOM K0JIeOaTeIbHOM
KOHTYpe.

[IpencraBieHue o 3aTyxXaroMMX
KosieOaHusIX. BeIHY X IIeHHBIE
MeXaHUYeCKue KojaeOaHMs.

Pe3onanc. BoinyxieHHbIE
DIIEKTPOMArHUTHBIE KOJIEOaHUSI.
IlepeMeHHBIN TOK.

CuHyconalbHbIA IEPEMEHHBIHN TOK.

HccenenoBanue napaMeTpos
K0J1e0aTeIbHON CUCTEMBI — IEPUO/IA,
YaCTOTBI, AMIUTUTY b U (pa3bl
KosiebaHuii (IPYKUHHBIA W/UIn
MaTeMaTUYeCKUI MasTHUK).

HaGOmonenne  3aTyxammmx  KoJeOaHHI.
HccnenoBanne  CBOMCTB  BBIHYKJICHHBIX

KoJjeOaHuii.

Ha6monenue pesonanca. [Iposenenue
AKCIIEPUMEHTA: UCCIICIOBAaHUE
3aBHCHMOCTH ITEPHOaMalIbIX KoeOaHui
rpy3a Ha HUTU

OT JUIMHBI HUTU U MacChl TPpy3a;
UCCIIETOBaHKE IEPEMEHHOT0 TOKAB

LIENN U3 TT0CIEN0BATEIBHO
COCAMHEHHBIX KOHACHCATOPA, KaTYIIKUH
pesucTopa.

Omnenka aOCOMIOTHBEIX M OTHOCHTEIBHBIX
MOTPEIIHOCTEH  M3MEpEeHUH  (PU3MYECKHUX

BEJIMYUH.
OObscHEeHNE IPUHIUIIOB ACUCTBUS U
yCIIOBUH 06€30M1acHOT0 MPUMEHEHHS
AIIEKTPUYECKOT0 3BOHKA, TeHEPaTOpa
NEPEMEHHOT0 TOKA, TMHUN

AJIEKTpOIepeiay.
Pemenue pacu€THeIX 3a1a4 ¢ IBHO
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MOIIHOCT IEPEMEHHOI0 TOKA.

AMIUTUTYIHOE U ICMUCTBYIONIEE 3HAUCHUE

CHUJIBI TOKA U HAIIPSKCHHUS.
Tpancdopmarop. IIpousBoacrao,
nepezaaya u norpediieHue
AIEKTPUYECKOU IHEPTUU.
OKOJIOTUYECKHE PUCKU

IIpHU IPOU3BOACTBEC SJICKTPOSHCPIUH.

KynpTypa ucnosb3oBanus
AJIIEKTPOIHEPIUH B IOBCEAHEBHOM
JKA3HU.

TexHuueckne yCTpoucTBa U
MPaKTUYECKOE IPUMEHEHHUE:
ANEKTPUUECKUN 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, JINHUU
ANEKTpoIepesayd

3aJJaHHOW (PU3MUECKON MOCIBIO

C MCIIOJIb30BAHHMEM OCHOBHBIX 3aKOHOBH
(hopMyJI, ONHUCHIBAIOIINX MEXaHHUCCKUE U
AJIEKTPOMarHUTHBIC KOJICOaHN.
Onucanyue MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX KOJICOAHUIIC
HCIOJIb30BaHUEM (PU3NUCCKUX
BEJIMYMH: IIEPHO] M YacTOTa
KoseOaHuil, aMIuTyAa u gasza
KoJIe0aHuM, 3aps)1 ¥ CHJIa TOKa

B FaPMOHUYECKUX DJIEKTPOMArHUTHBIX
KOJICOaHHSIX.

Pemrenue KkauecTBEHHBIX 337124

C OTMOPOil Ha 3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OITUCHIBAIOIIINE
MEXaHHYECKUE U IIEKTPOMArHUTHHIE
KoJIe0aHusL.

Pabora B rpynmax npu IuIaHUPOBAaHUH,
MIPOBEJICHUHU M HHTEPIIPETAITNH PE3yJIHTaTOB
OIIBITOB, M aHAJIM3€ TOMOJHUTEIbHBIX
HCTOYHUKOB

nH(pOpMaLIUU IO TEME

2.2

Mexanuueckue n
AIEKTPOMArHUTHBIE
BOJIHEI

MexaHndeckne BOJIHBI, YCJIOBUA
pacripoctpanenus. [lepuos.
CKopocTh pacnpocTpaHEHUs U
JJINHA BOJIHBI. HOHGpeLIHI:Ie n

N3yuenue oObpazoBaHus u
pacrpocTpaHeHHs ONEPEUHbIX U
MIPO/IOJIBHBIX BOJIH.

Habmnronenue orpakeHust
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MIPOJI0JIbHBIEC BOJHBI.
WNutepdepentiusa u qudpakims
MEXaHUYECKUX BOJH.
3Byk. CKOpoCTh 3BYyKa.
3Byka. Bwicota ToHa. TemOp 3Byka.
DJIEeKTPOMArHUTHBIE BOJHBI.

VcenoBus n3iydeHust
AJIEKTPOMArHUTHBIX BOJIH. B3auMHuas
opueHranus BekTopos E, B,

U B 2JIEKTPOMAarHuTHOU BOJIHE.
CBolicTBa 3J1€KTPOMarHUTHBIX BOJIH:
OTpakeHHE, IPEOMIICHHE,
MoJIsIpU3aIus, T paKIus,
UHTEepEpEHIHsL. Ckopoctb
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkama  2JIEKTPOMAarHUTHBIX  BOJIH.
[IpyuMeHeHne 31eKTPOMAarHUTHBIX BOJIH
B TEXHHUKE U OBITY.

[TpuHIMIIBI paHOCBSI3U U
TeneBuaeHud. Paguonokanus.
DNEKTPOMarHUTHOE 3arpsi3HEHUE
OKPYXKAarOILEeH Cpebl.

TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHE!
MYy3bIKaJIbHbIE HHCTPYMEHTBHI,
yJIbTpa3ByKOBas JUarHOCTHKA

B TCXHUKC U MCOUIIUHC, pagap,

I'pomkocCTh

Y TIpeJIOMJICHU S, UHTEp(PEepEHITNN U
TU(PPaKIUUI MEXaHUYECKUX BOJIH.
HaGnronenue cBs3u TPOMKOCTH 3BYKa U
BBICOTHI TOHA C AMIUIUTYI0H H
9aCcTOTOU KOJIeOaHH, 3BYKOBOTO
pe3oHaHca.

HccnenoBaHue CBONCTB
3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
MPEJIOMIICHHUE, MTOJIIPU3AIINS,
Tudpaknus, tHTepHEpeHIIHsL.
N3ydenue yciioBuil u3nydeHus
JIEKTPOMArHUTHBIX BOJIH, B3AUMHOMN
opueHTanuu BeKTopoB E, B,

U B 3JIEKTPOMAarHUTHO BOJIHE.

W3yuenue npuMeHeHus
9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE HOBITY.
OObscHEeHNE IPUHIUIIOB AEUCTBUS U
yCJIOBUH 0€3011acCHOr0 NPUMEHEHUS
MY3BIKaJIbHBIX HHCTPYMEHTOB,
YIBTPa3BYKOBOW IMATHOCTUKHU

B TEXHUKE W MEJMIIMHE, pajapa,
panuonpuéMHNKA, TEJICBU30Pa, AaHTCHHBI,
tenegona, CBU-neun. Pemenue pacy€rubix
Y Ka4ECTBEHHBIX3a/1a4 C OMOPOil Ha
M3yUEHHBIE 3aKOHBI

1 3aKOHOMCPHOCTHU, OIMMCBIBAOIIINC
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paguoNpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neun

pacrpocTpaHeHHE MEXaHUYECKHX U
AIIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanne MHPOPMAITMOHHBIX
TEXHOJIOTUH JUI TIOUCKa,
CTPYKTYpUPOBAHUS, UHTEPIPETALUH U
npe/CcTaBIeHUs HHPOPMALIUU

IPU MOJATOTOBKE COOOIICHUH

00 HCII0JIE30BAHNH OJICKTPOMAariMTHBIXBOJIH B

TCXHUKE.

VYyacTue B JucKkyccun

00 DIIEKTPOMArHUTHOM 3arps3HEHUU
OKpY>Karolleu Cpeibl.

Pabora B rpynmax npu miaHUpOBaHHH,
MIPOBE/ICHUH U MHTEPIPETAIINN PE3YIIbTATOB
OTIBITOB M aHAJIN3€ JOTIOTHUTEIHHBIX
HUCTOYHHUKOB

uHpOpMaINU TI0 TeMe

2.3

OnTuka

10

I'eomeTprueckas onTuka.
[TpsimonvHENHOE pacIpOCTpaHEHUECBETA
B OJTHOPOJHOM cpene. JIyu cera.
To4euHblil HCTOYHHUK CBETA.

OrtpaxkeHue cBeTa. 3aKOHBI

oTpakeHus ceeta. [loctpoenue
M300paKeHHi B MJIOCKOM 3epKaJe.
[Ipenomnenue cBeta. 3aKOHbI
npeIoMIIeHUs cBeTa. AOCOTIOTHBIN
nokasarenb npeaomienus. [lomxoe

N3ydeHune sBIEHUS MOIHOTO

BHYTPEHHETO OTPa)KEHUs, ET0

MIPUMEHEHHUSI B CBETOBO/IE.

N3ydenune moieneid MUKpPOCKOIa,
TEJIECKOIIA.

[TonyueHune ciekTpa ¢ TOMOIIBIO PU3MBI U
nupakuoHHoH pemérku.3mepenue
MOoKa3aTeJs IpeJoMIICHUSICTEKIIA.
HccnenoBanue CBOWCTB H300paskeHUi

48



denepanbHas padouas nporpamma | Duszuka. 10—11 knaccer (6a30BbIi yPOBEHB)

BHYTPEHHEE OTPAKEHUE.

[IpenenbHbIN yroj MoJHOro
BHYTPEHHET'0 OTPa)KEHUSI.

Hucnepcus ceera. Cia0XKHBII cOCTaB
oenoro ceera. IBerT.

Cobuparorue 1 paccerBaroIne JIUH3bI.
Tonkas nuH3a. oKycHOE paccTosHUE
U ONTHYECKas CUjla TOHKOMU JIMH3BI.
[Toctpoenue nzoOpakeHuii B
COOMPAIOLIMX U PACCEUBAIOIINX
nuH3ax. PopMynaTOHKOMN JIMH3BI.
VYBenuueHue, 1aBaeMoe JIMH30M.
IIpenensl npUMEHMMOCTH
reOMETPUYECKON ONTHUKH.

Bonnosas ontuka. UnTepdepennusicaera.
KorepeHTHbIE HICTOYHUKH.

VYcnoBus HaOI0IEHUS] MAKCUMYMOBH
MUHHMYMOB

B UHTEePPEPEHIIMOHHON KapTUHE OT
JIBYX CUH(a3HbIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpaxnus csera. Judpakumonnas
peméTka. YcinoBre HaOII0IeHUS TIIaBHBIX
MaKCHMYMOB IIPH MaJeHUH
MOHOXPOMaTHYECKOI0 CBETa

Ha TU(PaKIUOHHYIO PEHIETKY.

B JIMH32X.
OOBbsicHEeHUE PUHITUIIOB ACUCTBUS U
yCIIOBUI 6€30M1acHOr0 MPUMEHEHHS OYKOB,
nynel, (poToamnmapara,

MIPOEKLIMOHHOT O aIlapara,

MHUKPOCKOIIA, TEJIECKOIIA, BOJIOKOHHOMN
ONTHKHU, AUPPAKIUOHHON PEHIETKH,
MOJISIPOUJIA.

Pemenne pacy€THbIX 3a71a4 C IBHO
3aJJaHHOW (PU3MUECKON MOCITBIO

C UCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOBH
(bopMyI TeOMETPUYECKON ONTHKHU.
[Toctpoenue u onrcanue n300pakeHus,
CO371aBa€MOT0 MJIOCKUM 3€pKaJIOM, TOHKOMN
JINH30M.

PaccmoTpenue npenenos

MIPUMEHUMOCTH F€OMETPUUYECKON

OTITHKH.

Pacno3naBanue pu3nueckux sBICHUNB
OMBITAaX ¥ OKPYXKAIOLIEH KU3HU:
MIPSIMOJTMHEITHOE PacIpOCTPaHEHUE CBETA,
OTpakeHue, MPEIOMIICHHE,
uHTepdepeHus, tudpakuus u
MOJISIPU3AITUs CBETA, TUCIIEPCHUS CBETA.
N3yuenune ycnoBuit HaOIIOICHUS
MaKCUMyMOB U MUHIMYMOB

B MHTep(HEPEHIIMOHHOM KapTHHE
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ITonsipusanus ceera.
TexHuueckne ycTpoucTBa u
MIPAKTUYECKOE TPUMEHEHUE:
OYKH, JTyma, (poToanmnapar,
MIPOEKIIMOHHBIN anmnapar,

MHUKpPOCKOII, ~ TEJECKOI, BOJIOKOHHAs
onTuka, JOu(dpakuMOHHAsS  peméTKa,
TIOJISIPOU T

OT JIByX CHH()A3HBIX KOTE€PEHTHBIX
HCTOYHHKOB.

YcnoBre HaOIOICHHSI TJIAaBHBIX
MaKCHUMYMOB IpH MaICHUU
MOHOXPOMATHYECKOTO CBETA

Ha TU(HPAKIIUOHHYIO PEIIETKY.
AHaIN3 ONITUYECKUX SBICHUI

C UCIIOJIb30BAaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUSICBETA,
3aKOHBI OTPAKEHHSI CBETA, 3aKOHBI
MPEJIOMIICHUS CBETA.

Onucanue ONTUYECKUX SBICHUIC
MCTIOJIb30BaHUEM (PU3HUYECKIX

BENTMYUH: (DOKYCHOE PACCTOSTHUE U
OIITHYECKas Cujia JNH3BI

Hroro no paszneny

24

Pa3nena 3. OcHOBBI cCTIeNNATBbHOI Teopuu OTHOCUTEIbLHOCTH (1asiee — CTO)

3.1 OCHOBBI CIIEIUAIBEHON
TEOPUH OTHOCHTEIIBHOCTH

4

['panu1Ibl TPUMEHUMOCTH

KJIACCUYECKOU MEXAHUKH.

[ToctynaTel cnenuaibHON TEOPUH
OTHOCHUTEIIbHOCTH: UHBAPUAHTHOCTh
MOJIYJIsI CKOPOCTH CBETa B BaKyyMe,
MIPUHIUIT OTHOCUTEIBHOCTH DWHINTEHHA.
OTHOCHUTENBHOCTh

OJIHOBPEMEHHOCTH. 3aMe/IJICHUE
BPEMEHU U COKPAILIEHUE AJIUHBI.

Pemenne kauecTBeHHBIX 3a/1a4

¢ onopoi Ha uzy4yeHHble mocTynateiCTO.
Hcnonk3oBanne nHGOPMAIMOHHBIX
TEXHOJIOTHH 115 TTONCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETAITUHU U
MpeACTaBICHUS HHHOPMAITUHU TIPH
MOATOTOBKE COOOIIEHN O TpaHUIIaX
IIPUMEHNMOCTH KJIACCUYECKOMN

Mexa"Huku 1 ocHoBax CTO
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OHeprus U UMILYJbC
peNATUBUCTCKON YacTulpl. CBs3b
MAaccChl C SHEPTUEN U UMITYIHCOM
PEIATUBUCTCKOMN

YaCTHULIbI. DHEPIHsl OKOs

Mrtoro no pazueiny

Pa3nen 4. KBanToBas ¢puzuka

4.1

JJIeMEHTHI KBAHTOBOU
OIITUKU

®otonbl. Popmyna [litanka cBsa3u
SHEpruM POTOHA C €r0 YaCTOTOM.
DHeprus 1 UMITYIIbC (POTOHA.
OTKpBITHE U UCCIIEIOBAHKE
dororddexra. Ombitel AT
CroneroBa. 3akOHbI
dbotoaddekra. YpaBHueHue

OliHmreitHa ans poroapdexra.

«Kpacnas rpanuna» potodrddekra.

JlaBnenue cBera. OMBITHI

I1.H. JIeGenesna.

XHUMHUYEeCKOe JIEHCTBHE CBETA.
TexHUYecKkne ycTpoucTBa 1
MPAKTUIECKOE IPUMEHEHHE:
dboTosnemMeHT, GOTOIATIHK,
COJIHEUHas OaTapest, CBETOAHO/T

Ha6monenue gporoaddexra

Ha YCTAaHOBKE C IMHKOBOW IIACTHHOM.
UccnenoBanue 3akOHOB BHELIHETO
dboTodrddekra.

OObscHEeHrEe OCHOBHBIX IPUHIIUIIOB
JIECTBUS TEXHUYECKUX YCTPOUCTB,

TaKuX Kak: (P OTOAJIEMEHT, (POTOAATUHUK,
CoJIHEUHasi OaTapesi, CBETOIUO/; U YCIOBUH
1x 6€30MacHOr0 MPUMEHEHHSB TPAKTUYECKON
KU3HH.

Pemenue pacu€THbIX 3a1a4 ¢ ABHO
3aIaHHON (PU3UYECKON MOJIEITBIO

C UCTIOJIb30BAHNEM OCHOBHBIX 3aKOHOBH
(dhopMyI1 KBAHTOBOI OTNITHUKHU.

Pemienre kauecTBEHHBIX 3a/1a4

C OMOPOM HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTU KBAaHTOBOM OITHKH.
Pacno3naBanue ¢puznueckux siBIeHUN

B YUEOHBIX OTBITaX:
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dorosnexTpuyeckuii 3 ek, cBeToBoe
JIaBIICHHUE.

OmnucaHue U3y4eHHBIX KBaHTOBBIX
SIBJICHUI 1 TIPOLIECCOB

C UCIIOJIb30BaHUEM (DU3UUCCKUX BEITMUUH:
CKOPOCTB 3JIEKTPOMAarHUTHBIXBOJIH, JJTHHA
BOJIHBI M 4aCTOTa CBETA,

SHEPTUs U UMITYJIbC (POTOHA

4.2

Crpoenue atoma

Monens aroma TomcoHa. OnbIThI
Pesepdopaa no paccesHuio

a-dyactul. [Inanerapuas moaenn
aroma. [Iocrynars! bopa.

W3nyuenue u nornouieHue GOoTOHOBIPHU
IIEpEXOo€ aToMa C OJTHOIO YPOBHS
SHEPIUU Ha ApYrou. Buasl criekTpos.
CnekTp ypoBHEH 3HeprumaToma
BOZOpOAA.

BosHOBBIE cBOMICTBaA yacTull. BonHbiae
bpoina. KopnyckynsipHo- BOJIHOBOM

JIyallu3M.

CnoHTaHHOE U BBIHYX/IEHHOE
U3IIy4EHHUE.

TexHuyeckue  yCTpoWcTBa W
[IPaKTUYECKOE [IPUMEHEHUE:!

CIIEKTPAaJIbHBIN aHAJIN3
(CTIeKTpOCKOIT), Ta3ep, KBAHTOBBII
KOMITBIOTEP

Wzyuenue monenu onbita Pesepdopa.
[IpoBenenue sxcrnepumMeHTa

Mo HaONIOACHUIO JIMHEWYaTOro  CIEKTpa.
Onenka aOCONIOTHBIX H  OTHOCHTEIBHBIX
MOTPEUIHOCTEN  HU3MEpEeHUt buznyeckux
BCJIMYHYH.

N3yuenune moxenu aroma: ToMcoHa,
MJIaHETApHOU MOJIENIM aTOMa, MOJIeTTHaToMa
bopa.

N3yuenune ciekTpa ypoBHEH SHEprunaToma
Boiopoaa. OObsICHEHNE IPUHIUIIOB

JIEACTBHSI M YCIIOBHI 6€30T1acCHOTO
MIPUMEHEHUS

CHEKTPOCKOIA, Jla3epa, KBAHTOBOTO
KOMIIbIOTEpA.

Pemenne xauecTBEHHBIX 33124

C ONOPOM HA U3YUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUe

siBJIeHUs 1o TeMe «CTpoeHHne aTomay.
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PacnioznaBanue pu3N4eCKUX SBICHUIB
y4€OHBIX OIBITAaX: BO3HUKHOBEHHE
JIMHENYaTOro CreKTpa U3JIy4eHUsl.

AHanm3 KBaHTOBBIX IIpoLECCOB U
SIBIICHHH C UCTIOIB30BaHHEM

MMOCTYJIaTOB Bopa

4.3

ATOMHOE s1p0

DKCIEPUMEHTHI, JIOKA3bIBAIOIINE
CJIO’)KHOCTB CTPOEHHUS si/ipa.
OTKpBITHE PAAMOAKTUBHOCTH.
OmneiTel Pe3epdopaa mo
OTIPEICTICHUIO COCTaBa
PaZOaKTUBHOTO U3ITYYCHHUS.
CsoiicTBa anbda-, 6era-, raMma-
u3nydenus. Bnusaue
PaAMOAKTUBHOCTHU HA KUBBIE
OpraHU3MBI.

OTKpbITHE NPOTOHA U HEUTPOHA.
Hyxnonnas mozens siapa
I'eiizen0Oepra-lBaneHko.

3apsn sapa. MaccoBoe 4ucIIo sapa.
H3oTomEl.

Anbda-pacniaz. DNEKTPOHHBINA U
MO3UTPOHHBIN Oeta-pacnaj. ["'amma-
M3JIy4eHHE. 3aKOH PaJMOaKTUBHOTO
pacmaja.

DHeprusi CBA3U HYKJIOHOB B si/Ipe.
SlnepHble CUIIBL.

N3yuenune 3kCiepuMeHTOB,
JIOKa3bIBAIOUINX CJI0KHOCTh CTPOEHUS
aTOMHOTO sJIpa.

UccnenoBanue TpekoB vacTHil (1o
rotoBeiM (hoTorpadusim). Mzydenue
SIIEPHBIX CUIL, SIAEPHBIXPEAKIUN
CHUHTE3a U pacnaza, TEpMOsIEPHOTO
CUHTE3a.

N3yuyeHne HyKIIOHHON MOJIENH sapa
I'eiizenbepra-lBaneHko.

OObscHeHue ycTpoicTBa U
MIPUMEHEHHUS J03UMETpa, KaMephbl
Bunbcona, ssgepHoro peakropa,
aTOMHON OOMOBI.

Pemenue 3aau ¢ onopou

HAa TOJy4YEHHBbIE 3HAaHUs, B T.4. O 3apsiicH
MacCcOBOM YHCJIE si/Ipa.

Pacrnio3HaBanue pu3nuecKux SBICHUNB
y4eOHBIX OIbITaX U B OKPY>KAIOLIEH KU3HU:
€CTECTBEHHAs U UCKYCCTBEHHAs
PaaOAKTUBHOCTD.
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Hedext maccol sapa.

Snepuble peakuuu. JleneHue wu
CUHTE3 s1/Iep.

Snepusiii  peaktop.  TepmosiaepHbId
cuHre3. [IpoOneMbl ¥ TNEPCIEKTUBHI
AJIEPHOMN SHEPreTUKH.

DKOJIOTUUECKHE  ACMEKThl  SIEpHOMI
SHEPreTUKHU.

OnemeHTapHble  4YacTulbl.  OTKpbITHE
MIO3UTPOHA.

Mertoabl HaOMIOAEHUS U

PETrUCTPALIUU SJIEMEHTAPHBIX

YacTHIl.

@yH1TaMEHTaJIbHbIE

B3auMoJiercTBUA. ENUHCTBO
¢$u3nyecKoil KapTUHBI MHpA.
TexHuueckne ycTpoucTBa U
MPAKTUYECKOE IPUMEHEHHE:!

JIO3UMETP, KaMepa BuiibcoHa,

SJIepHBIN peakTop, aroMHasi bomOa

Ornucanue KBaHTOBBIX SIBJICHUM U MPOIECCOB
C MCIOJIb30BaHUEM (DU3NUCCKUX BEITUYMH:
MEepUO/I TTOTypaciajia, SHEPrus CBSI3U
ATOMHBIXSTIED, JEPEKT MaCCHI Sapa.
AHaJIN3 MPOLIECCOB U SIBJICHUM C
HCITOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUs
AJIEKTPUYECKOIO 3apsijia, 3aKOH
COXpaHEHHUs MacCOBOI'0 YHCIIA,
noctynatel bopa, 3akoH
pPaaroaKTUBHOIO pacnaja.

Yyactue B paboTe Kpyriioro cToJia
«DyH1aMEeHTaIbHBIE B3aUMOICHCTBUA.
EnuncTBO u3nyeckoif KapTUHBI MUPaY.
Hcnonb3oBanne nHGOpPMALIMOHHBIX
TEXHOJIOTHH JIJISI TIONCKa,
CTPYKTYPUPOBAHMS, HHTEPIIPETALIUU U
MpeACTaBICHUS HHHOPMAITUHU TIPU
MOATOTOBKE COOOIICHUH O MPUMEHEHUHN
3aKOHOB KBAaHTOBOW (DM3UKU B TEXHUKE U
TEXHOJOTHX, YKOJIOTHUECKHX

ACIEKTaX SJACPHON YHEPTEeTUKH

Wtoro no pazueny

15
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Pa3nes 5. JiieMeHTBI aCTPOHOMUM M ACTPO(PHU3MKH

5.1

DJIEMEHTHI
ACTPOHOMHHU U
acTpou3uku

7

Dranbl pa3BUTHS aCTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMHUHU.

Bun 3Bé3anoro He6a. Co3Be3nus,
SIpKUE 3BE3/bl, IUITAHETHI, KX BUIANMOE
JIBHJKEHHE.

CoHeyHas cucTeMa.

Comnie. CojlHEUHasT aKTHBHOCTD.
Ucrounuk sneprun CosHia u 3BE31.
3BE3bI, X OCHOBHEIC
XapakTepucTuku. [narpamma

((CHGKTpaJII)HHﬁ KJ1aCC — CBETUMOCTB».
3Bé3I[I)I TIIaBHOH MOCIEI0BATCILHOCTH.

3aBUCUMOCTE
«Macca — CBETUMOCTDY JJIS 3BE3]]
TJIaBHOM I1OCJIENOBATEILHOCTH.

BryTtpenHee ctpoenue 3B€37.
CoBpeMeHHbIE IPEJCTABICHUS O
IIPOUCXO0KICHUH U IBOJIFOLIUN
ConHua n 3B€31. DTalbl )KU3HU
3BE3].

Mneunsiii [1yTs — Hama ["amakTuka.
IMTonoxenue n nBxenue CoIHIIAB
lNanaktuke. TUNBI ranakTHK.
PanuoranakTuky U KBa3apsl.
YEpHble IbIPHI B AAPAX TANAKTHK.

[TonroroBka coobuiennii 06 3Tanax
pa3BUTHSI aCTPOHOMMH, O IPUKJIATHOMHU
MHUPOBO33PEHUYECKOM 3HAUCHHH
aCTPOHOMHH, O METOJ1aX MOJyUYEHHUs
Hay4YHbIX aCTPOHOMMUYECKUX 3HaHUII,
OTKPBITUSX B COBPEMEHHOW aCTPOHOMMH.
N3yuenne COBpeMEHHBIX MPEACTABICHUHN O
POUCXO0XKACHNU U3Boouu CoHLIA U
3BE3I.

M3yueHue TUIIOB rajJakTHK, paJnOralakTuK
U KBa3zapos. M3yueHue ABMKEHUS
HEOECHBIX TeJ, IBOJIOIMH 3BE3/T U
Bcenennoi, nponeccos, MpOUCXOASIINX B
3BE3/0aX,B 3BE3IHBIX CUCTEMAX,

B MEKTQIAKTUYECKOH CpeJie, MacIITabHOM
CTpyKTyphl Beenennoif. O0bsicHeHne
pacunpenusi BceneHHoliHa OCHOBE 3aKOHA
Xabbna.

ITonroroBka Kk 00CYX/I€HNIO HEPEILIEHHBIX
npobsiem actponomuu.lIposenenue
Ha0JI0/IeHUI HEBOOPYKEHHBIM TJIa30M

C UCTIOJIb30BAHUEM KOMIIBIOTCPHBIX
HpI/IJ'IO)KeHI/II\/'I AJId OIpCACIICHU A
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Bcenennas. Pacupenue
Bcenennoii. 3akon Xa606ima.
Paz6eranue ranaktuk. Teopus
Bosbiioro B3peiBa. PenukToBoe
U3JIy4CHHE.

MacmrabHasi CTpyKTypa
Bcenennoi. MerarajiakTuka.
Hepeménnnie mpoOaemMbI
aCTPOHOMHUHU

IIOJIO)KEHU HEOECHBIX 00OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aust CeBepHOTO MOTyIapHusIu
SIPKUE 3BE3/BI.

[TpoBenenue HabroneHuii B reneckonJlyHsl,

maneT, Miteunoro Ilyru.
VYy4actue B JUCKYCCUM O HEPEILIEHHBIX
npobiemMax aCTpOHOMUHU

MToro no pasaciny

Paznen 6. O6001malonee NOBTOPEHH

6.1 Oo6o0miaromiee
MOBTOPEHHE

O0oOmenne W cUCTEMaTU3AIUs
CoJIepXaHus pa3JieJoB Kypca
«MexaHHKay, «MonexyisipHast
($u3HKa U TEPMOJIMHAMUKAY,
«QnektponuHamukay, «Konebanus wu
BOJHBDY, «OCHOBBI CHELUATIBLHON TEOPUHU
OTHOCHUTEIIEHOCTH Y,

«KBantoBass  gusuka», «IJIEMEHTHI
ACTPOHOMHUH U aCTPOPHUBUKI.

Ponb usuku u actpoHOMUHU B
SKOHOMHUYECKOU, TEXHOJIOTUIECKOM,
COLIMAJILHON U ATHUYECKOH cepax
JIeATETbHOCTH Y€JI0OBEKa, POJIb U MECTO
(GU3HUKYN U aCTPOHOMHH

B COBPEMEHHOMN HAy4YHOU KapTHUHE

MHpA, 3HAYEHUE OMUCATEITbHOM,

VYyactue B TUCKYCCUH O posid (PU3HKUHU
aCTPOHOMMH B pa3IMUHBIX chepax
JIeSITEIbHOCTH YeJIOBEeKa.

[ToaroroBka cooOieHHi 0 MecTe
(¢u3nyecKoil KapTUHBI MUpa B ALY
COBPEMEHHBIX NPEACTABICHUI

0 IIPUPOJE.

BrimonHenne y4eOHBIX 3aaHHH,
JIEMOHCTPUPYIOIIUX OCBOEHUE
OCHOBHBIX OHATUHN, PUBNYECKUX
BEJIMYMH U 3aKOHOB Kypca Gpu3nknl0—
11 xnaccoB
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CHUCTEMAaTU3HPYIOLICH,
O0OBSCHUTEIBHON 1
MIPOTHOCTUYECKOHN () YHKIIHIA
buznueckoil Teopuu, pob
buznyeckoil Teopuu B
(dbopMUPOBAHUY MTPEICTABICHHIMA

0 (hM3HUECKOl KapTUHE MHUPa, MECTO
¢bu3nyecKoil KapTUHBI MHpa

B O0IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX

MPEeICTaBICHHI O IPUPOIE

roro o paszaery 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB I10 [TIPOIT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* ®usuka, 10 kmace/ KacbsiHoB B.A., OOIIeCTBO ¢ OrpaHMYEHHOM OTBETCTBEHHOCTHIO

«APODA»; Axumonepnoe o6mecTBo «M3aaTeabcTBo
«IIpocsemienne»

* ®dusuka, 11 kmace/ KacesaoB B.A., O0miecTBO ¢ OrpaHMueHHON
OTBETCTBEHHOCTHIO «/IPODA»; AkiinonepHoe odiiecTBo «M3narenbeTBo

«HpOCBeH_ICHI/Ie»

METOANMYECKHUE MATEPUAJIBI U1 YYUTEJIA

[Tporpamma xypca ¢usukn aist 10—11 xmaccos. bazossiii ypoBens (aBTop B.A. KacesiHOB)

YMK «®Puzuka. 10 knace. bazoBblit ypoBeHb»

1. ®usuka. 10 knacce. Ba3oBblii ypoBeHb. YUEOHHK C 3IEKTPOHHBIM

npuioxenueM (aBrop B. A. KacbsHOB).

2. ®usuka. 10 knace. ba3osslii yposeHs. MeToaudeckoe nocobue (aBTop B.A.

KacwsinoB).

3. ®usuka. 10—11 knaccel. basoBslii yposens. TeTpas 11 1a60paTOPHBIXPabOT

(aBTopsl B. A. Kacesnos, B. A. Koposun).

4, ®usuka. 10—11 knaccel. Ba3osblii ypoens. KoMruiekt TeTpaaeit ais

KOHTpPOJIbHBIX padoT (aBTop B. A. KacbsiHoB)

5. ®usuka. 10 knacc. [IuaakTUYECKue KapTOUYKU-3a1aHus (aBTopbl M. A.VIakos,

K. M. Ymakos).

YMK «®wusuka. 11 knacc. ba3zoBelit ypoBeHb»

1. ®usuka. 11 xnacc. ba3osblii ypoBeHb. YUEOHUK C SIEKTPOHHBIM
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npuinoxenueM (aBTop B. A. KacbsHOB).

2. ®usuka. 11 knacc. bazosblii yposeHs. MeToauueckoe nocodue (aBtop B.A.
KacwsinoB).

3. ®usuka. 10—11 knaccsl. ba3ossliil yposens. TeTpap a5 1a60paTOPHBIXPAOOT
(aBTope! B. A. Kacesnos, B. A. KopoBun).

4. dusuka. 10—11 xnaccel. ba3oelil ypoens. KoMIuiekT TeTpazeit uis

KOHTPOJBHBIX paboT (aBTopsl B. A. KacesiHos, U. B. Urpsmios).

5. ®usuxa. 11 knacc. JugakTuyeckue KapTouKU-3a1aHus (aBTopsl M. A.VIakos,

K. M. Ymakos).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETUUMHTEPHET
1 http://nsportal.ru - connansHas ceTh paOOTHUKOB 00pa30BaHMs.2

http://markx.narod.ru/pic/ - ¢usuka B mkoie.

3 http://festival.1september.ru/articles/ - pecTuBans negaroruyeckux uaeh

«OTKpPBITBIH YPOK».
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http://markx.narod.ru/pic/
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4 http:/fwww.fizika.ru/ - caitt muist yuureneit (GU3UKH U UX YICHUKOB.
5 http://www.physics.ru/ - MaTepuaisl o Gu3MKe.
6 www . ege .edu.ru - madopmanmonHsiii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomiekius [IIOPoB
8
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