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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Ttakxke ¢ yuéroMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «@Pusnka» B 00pa30BaTeNbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBieHO Ha (opMuUpoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu o0yueHun
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yibTaTaM OO0y4YeHHs, a TaKkKe
YUUTHIBAET HEOOXOAMMOCTb peaju3alldd MEXIPEIMETHBIX CBs3ed (QU3MUKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU MpeMeTaMu. B Heill onpeenstoTcss OCHOBHBIE
e U3ydeHus (GU3MKU Ha YPOBHE CpPEHEro o011ero oopa3oBaHus, MiIaHUPyeMble
pe3yNbTaThl  OCBOEHUS Kypca (U3MKHU: JUYHOCTHBIE, METaIlpeJIMETHbIC,
npeaMeTHble (Ha 0a30BOM ypOBHE).

[Iporpamma no gu3uKe BKIIOYAET:

® IUIAaHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (pU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJjaM 00yUYEeHUS;

e cojepkaHue yueOHoro npeamera «dusmkay» 1o rogam o0y4eHus.

dusnka Kak Hayka O HauOojee OOLIMX 3aKOHaxX IPHUPOJIbI, BHICTyHas B
Ka4yecTBe yueOHOro IpeaMeTa B ILKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUH 00 okpyskaromeMm Mupe. LIkonpHBIN Kype GU3UKH — CHCTEMOOOPa3y IO
JUISl €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHbI
JeXKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3ydaeMbIX XUMHEH, OWOJIOTHEH,
dbuzmveckoir reorpadueri u acTpoHommeil. lcmonb3oBaHWE U AKTHBHOE
OpUMEHEHUEe (QU3NYECKUX 3HAHUW ONpelesseT XapakTep U Pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaAMHU U Apyrux. M3ydenue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJ B (HOPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOyyarommuxcsi, B (OpMHUpOBaHHE YMEHUN MPUMEHATh HAaY4YHBIH METOJ
ITO3HAHUS [IPU BBINOJHEHUU UM YUYE€OHBIX UCCIEAOBAHMM.

B ocHoBy Kypca ¢pu3uku 11 ypOBHS CpeHEro o01iero oopazoBaHus MOJ0KEH
pAI UAEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pa3fesioB (PU3MKH, BKIIOYAECT KaK
BOTIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOU (U3HKH.

Hoes eenepanuszayuu. B cOOTBETCTBUM ¢ HEW Marepuan Kypca (U3UKHU
o0beMHEH BOKpYr (Qu3nueckux Teopuid. Begymum B Kypce sBiseTCs



dbopMHUpOBaHUE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX MAaTEpHH, BEIIECTBE U
ToJie.

Hoes eymanumapuzayuu. BEE peanuszanus NTpeAnojiaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHAaNa (HU3UYECKOW HAYKH, OCMBICIICHHE CBSI3U Pa3BHTHS
(HU3HKYU C pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PECHUECKIUMH, HPAaBCTBCHHBIMHU
Y HKOJIOTHYECKUMU ITpodIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C MIAPOKUM KPYTrOM TEXHHUYECKUX M TEXHOJOTHUECKHX IMPHIOKCHUN H3yUYCHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TNpoOsieMaM  COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PAa3BUTHEM TEXHHMKH M TEXHOJOTHH, a Takke 0O0CYXICHHS
npo0JieM palOHAIBHOTO MPUPOJONOIB30BaHUS U IKOJIOTMUECKONH O0€301aCHOCTH.

Crep:KHEBBIMHM DJIEMEHTaMH Kypca (U3UKH HAa YpPOBHE CpEJAHEro OoOIIero
oOpa3oBaHus SBISIOTCA (U3HUecKue Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpPE IMOCTPOCHHS (PU3NYSCKON TCOPUHU, POJIU (YHIAMECHTAIBHBIX 3aKOHOB M
NIPUHIIMIIOB B COBPEMEHHBIX MPE/ICTABICHUSAX O IPUPOJIC, TPAHUIIAX TPUMEHUMOCTH
TEOPUH, JJISI ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH H IPOIICCCOB).

CHCTEMHO-ICSITCIIBHOCTHBIN MOIX0J B Kypce (DM3HMKHU peaTu3yeTcs MPEexKIIe
BCEro 3a CU€T OpPraHM3aluu SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaroninuxcs.
Jlist 6a30BOr0O ypoBHS Kypca (GU3UKH — 3TO UCTOIB30BaHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U TaOOPATOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no ¢uzuke oObEIUHEHBI B OOIIMN CHHCOK YYCHHUYECKUX MPAKTUYECKUX pPadoT.
Brigenenne B yka3aHHOM TiepeyHe Jab0paTOpHBIX paboT, MPOBOJUMBIX [IJIs
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIISIETCS] YYaCTHUKaMHU 00pa30BaTeNIbHOTO Ipoliecca
UCXOJII M3 OCOOCHHOCTEH IJIAaHWPOBAaHMUSI W OCHaIleHUs KaOuHeta ¢dus3uku. [lpu
3TOM OOecleunBaeTCa OBJQJCHHE OOYYAIONIMMUCS YMEHHSIMHU TPOBOJMTH
KOCBEHHBIE W3MEPEHHs, HCCIEAOBAHMS 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH H
MIOCTaHOBKY OMBITOB IO MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bonbioe BHUMaHKE yAENSIETCs PEeIISHUIO0 PACUETHBIX U KAU€CTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacUETHBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 33/1a4 C SIBHO 3aJaHHOM
¢uznueckoi MOJENbI0, TO3BOJIIONINE TPUMEHSITh M3YYCHHBIC 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjelia Kypca, TaKk U MHTETPUPYS 3HAHHS W3
pa3HbIX pa3nenoB. (s KauecTBEHHBIX 3a/1ay IPUOPUTETOM SIBIISAIOTCS 3aJaHUS Ha
OoOBsICHEHHE TIPOTEeKaHHUS (PU3MUYECKHX SIBICHWNW W TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromme BbIOOpa (U3MUECKOW MOJENTH IJIsi CHUTyallud TPaKTHUKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusiMmu ®I'OC COO k MaTepUaibHO-TEXHUUYECKOMY
oOecrieueHnI0 y4eOHOTO mporiecca 0a30BbIi ypOBEHb Kypca (PU3UKH HA YPOBHE
cpeaHero oOIiero oOpa3oBaHMs JOKEH HM3y4aTbCs B YCIOBHSIX MPEIMETHOTO
kaOuHeTta (PU3WKH WIM B YCIOBUAX WHTETPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOI0 IMKiIa. B kaObuHeTe (U3MKU AOIKHO OBITH HEOOXOAMMOE



nabopatopHoe 00OpyAOBaHUE [IJIsl BBIMOJHEHUS] YKa3aHHBIX B MPOrpaMme M0
(Ppu3HKEe yUEHNYECKUX NPAKTUUECKUX padOT U IEMOHCTPALIMOHHOE 000pYAOBaHUE.

JleMoHcTpanuoHHOe 0o0opyaoBaHue (GOpPMUPYETCSI B COOTBETCTBUU C
MPUHIAIIOM MUHHUMAJIBHOM JOCTATOUHOCTHU U  OOECMEUYMBAET MOCTAHOBKY
MEPEUYUCIICHHBIX B TMporpaMme Mo (U3UKE KIIOYEBBIX JIEMOHCTpALMM st
UCCIIEIOBAHUSI  M3YYaeMBbIX  SIBJICHUH U  TPOLECCOB, OSMIHUPUYECKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, MX TEXHHYECKUX MPUMCHCHHUH.

JlabopaTtopHoe 00OpyaoBaHUE ISl YYEHHUYECKUX TMPAKTUYECKUX pPadboT
dbopmupyetcsi B BUJe TEMAaTHYECKUX KOMIUIEKTOB U OOECTEUMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX oOOydamommuxcs. TemMaThyeckue KOMILICKTHI
71a00paTopHOTO OOOPY/IOBaHMS JIOJHKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJOTOBBIX M HU(PPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTEIILHBIX CUCTEM B BUJIE IUPPOBBIX JTa00paTOpUil.

OCHOBHBIMH 1IEJISIMU U3YyUYeHUs GU3UKU B 00111eM 00pa30BaHUU SIBJISTFOTCS :

e (QopMHupoOBaHHE HHTEpPECa W CTPEMJICHUS OOYYaIOIIMXCS K HAyYHOMY
U3YYCHHIO TPUPOJIbI, PAa3BUTHE HMX HWHTE/UICKTYaJbHBIX M TBOPUYCCKHX
CIIOCOOHOCTEIA;

® pa3BUTHE TMPECTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (OPMHUPOBAHUE
UCCJIEIOBATEILCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opmupoBaHHEe HAYYHOTO MUPOBO33PEHHUS KaK PE3yIbTaTa U3Yy4eHHS] OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHue yMmMeHUH OOBSICHATH SBJIEHUA C HCIOJIB30BAHUEM
bu3MUeCcKUX 3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mnpeicTaBiICHUN O poind (DU3UKU JJIST Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTkenue 3TUX 1eNield 00ecTeurnBaeTcs peleHneM CIIeAyIoluX 3a1a4 B

Ipoliecce U3ydeHus Kypca (GU3MKHA Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus:

® MPUOOPETCHUE CHCTEMBI 3HAHUH 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUSX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO (U3HKY,
AIEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

e (opmupoBaHne yMEHUN TPUMEHSTh TEOPETHYECKUE 3HAHUSA  JJIS
oOBbsiCHeHUS (PU3WYECKUX SBJICHUH B TPHUPOAEC U Uil TNPUHATHA
IIPAKTUYECKUX PELICHUN B IOBCEHEBHOM KU3HU,

® OCBOCHHE CHOCOOOB pEIIECHUS PA3IUYHBIX 3aJad C SIBHO 3aJlaHHOU
duznueckor Monenbo, 3a1ay, MOAPa3yMEBAIONIUX CaMOCTOSTEIBHOE
co3anue PuU3MIECKOM MOJIEIH, aJICKBaTHOW YCIIOBUSM 3aJ1auH;

e moHMMaHWE (U3MYECKHUX OCHOB W TPHUHIIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTHIECKUX TIPOIIECCOB, MX BIHUSHUS HA OKPY KAIOIIYIO
cpeny,

® OBJIQJICHHE METOJAMH CaMOCTOSITEIIPHOTO TIJIAHUPOBAHMS W TIPOBEICHUS
¢u3HUeCKrX HKCIIEPUMEHTOB, aHANIW3a M WHTEpHpeTanuu WH(OopMaIuy,
OmpeJiesIeHHs] JOCTOBEPHOCTH MOJTYUYEHHOTO Pe3yJibTaTa;



® CO3/1aHHE YCIIOBHUH IJS Pa3BUTHS YMEHUH MPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOMN AEATEILHOCTH.

Ha wusyuenue ¢usuku (0a30BbId ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoaAuTCs 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B HEZIEIIO), B
11 knacce — 68 yacoB (2 yaca B HEJIEIIIO).

[lpennaraemerii B mporpamMme mo (¢GU3MKE TMepeueHb JIabopaTOpHBIX U
MPAaKTHUYECKUX paboOT SABIAETCS PEKOMEHIOBAHHBIM, YUYUTENb JAENaeT BHIOOP
MPOBEJCHHS JTA0OPATOPHBIX pPabOT M OMBITOB € YYETOM WHIAWBUIYaITbHBIX
O0COOCHHOCTEH 00yUYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeTOAbI HAYYHOI'0 O3HAHUSA

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHpa. PoJib 3KkcrieprMeHTa ¥ TEOPUH B POLECCE TO3HAHUS PUPOIBL. DKCIEPUMEHT
B (pusuke.

MopaenupoBanue (U3MYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TEOPUH. ['paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJIEH.

Llemoncmpayuu

AnHanoroBele U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmxeHHe. OTHOCUTEILHOCTh MEXaHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemernienre, CKOpOCTb (CpelHsIsi CKOPOCTb, MTHOBEHHAas CKOPOCTb) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOEKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
CiioxeHue nepeMenieHuil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJMHEHHOe IBIKeHHe. | 'paduku
3aBUCUMOCTU KOOpPJMHAT, CKOPOCTH, YCKOPEHHS, NyTH U IEpEeMEIICHUs
MaTepUabHON TOYKH OT BPEMEHH.

CBoboaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuponmHueitHoe nprxenue. JIBHKeHHEe MaTepUaIbHON TOUYKH 10 OKPYKHOCTH
C IOCTOSIHHOW 1O MOXYJIIO CKOPOCTBIO. YTJIOBasg CKOPOCTb, JUHEWHAs CKOPOCTb.
ITepuon u yactora oOpamieHus. LleHTpocTpeMHUTEILHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSI0B, LICNTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIUTIOCTPALIMS KMHEMATUYECKHX XapaKTEPHUCTHK
JIBHKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HabGmronenne naBmwkeHUs Tena, OpPOIICHHOTO TMOJ] yIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenune yckopeHusi CBOOOTHOTO TaJICHUS.

Hanpagnenne ckopocTy pu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii akcnepumenm, 1abopamopHsie pabomol



N3ydyeHne HEpaBHOMEPHOTO ABHXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY MOYTSIMH, MPONICHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PAaBHBIE MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydyeHne nBUKEHUS 1IapUKa B BA3KOU KUIAKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amuned. Ilepsblii  3axkoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akon HetoToHa 1151
MarepuanbHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHOro TtaroreHus. Cuma Tsbkectd. IlepBas kKocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoibkeHus, kauenust). Cuia tperusi. Cyxoe
TpeHue. Cuiia TpeHUs CKOIBKEHUS U cujia TpeHus nokos. KoadduiumeHnt tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJa B )KUJAKOCTU WM Ta3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT cCuibl OTHOCUTENIBHO OcCH BpauleHus. llnedo cuibl. VYcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: IOALIUITHUKM,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Ilemoncmpayuu

SIBrienue nHepuUn.

CpaBHeHHE MacC B3aMMOJICHCTBYIOMIUX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cuil.

CnoxeHue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U MMAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenne nBuxeHus OpycKa 1o HaKIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3uHOBOM 00pasIiie, OT ux AehOopMaIiiH.

HccnenoBanne yciaoBUil pPaBHOBECHS TBEPAOrO TeEJa, HWMEIOWIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynbe MarepuanbHOM TOUKHM (Tesia), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbsC cuibl M M3MEHEHME WMIYJIbCAa Tela. 3aKOH COXPAaHEHUS HMITYJbCa.
PeaktrBHOE IBHXKEHHUE.



Pabota cunbl. MOITHOCTD CHJIBL.

Kunernueckass sHeprusi MarepualbHOW Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU DHEPIUH.

[ToreHumnanbHas DHEPrus. IToreHuunanbHas DHEPrus YIPYTro
nedopMHUpOBaHHON Npy>kuHbI. [l0TeHIIManbHas YHEPTUs Tena BOJIU3U MOBEPXHOCTH
3emuu.

[TorennmanbHple ¥ HENOTEHIUAJIbHBIE  CHUIIBL. CBsa3p  paboOTHI
HEMOTEHIHAIBHBIX CUJI C ©3MEHEHUEM MEXAHUYECKON YHEPTUH CUCTEMBI TEJI. 3aKOH
COXpPaHEHHUsI MEXaHUYECKOU SHEPIUU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOMCTBAa M IIPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONED,
IIPY>KUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OIMHAKOBBIX
HUTSIHBIX MasATHUKOB.

HccnenoBanue cBsi3u paOOTHl CHIIBI C U3BMEHEHHEM MEXaHUYECKOW IHEPruu
TeJla Ha IIPUMEpPE PACTSIKEHUSI PE3UHOBOTO JKI'YTa.

Paznen 3. Modsiekyasipuasi pu3uKa ¥ TEPMOJMHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxkeHue. uddysusa. Xapaktep IBIKCHHS U
B3aMMOJICVCTBUSA YacCTHUI[ BemlecTBa. MOJENIN CTPOCHUS Ta30B, XUIKOCTEU U
TBEPBIX TNl M OOBSICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE dTUX Mojieel. Macca u
pa3mepsl Mosiekys. KonndectBo BemnectBa. [loctosHHast ABorajpo.

TemnoBoe paBHoBecue. Temmneparypa u €€ namepenue. lllkana temneparyp
Lenbcus.

Mogens  unpeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KHHETHYECKOW TEOPHUH HACAIBHOrO rasza. AOCOJIOTHAsS TeMIeparypa Kak mepa
CpelIHEM KWHETUYECKOW SHEPrMM TEIUIOBOrO JABMXKEHHS dYacTull raza. l[llkama
temriepatyp KenbBuna. 1'a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knamneipona.
3akoH JlanbTroHa. M30mponecchl B UI€AIbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduyeckoe MpencTaBIeHHWE H3O0MPOIECCOB: HW30TEPMa, H30X0pa,
n3o0bapa.

TexHu4Yeckne YCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME JHCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHECHUIM.



OnpiThl 0 1U(DPY3UN )KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBUS.

Mogens, WUTIOCTpUPYIOIasi IPUPOY aBJICHUS ra3a Ha CTEHKH coCcy/a.

OnbITel, WIUTIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA HJICAIBHOTO Tasa,
M30MPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

Ornpenenenne Macchl BO3JyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE HU3MEPEHUI
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

UccnenoBanne 3aBUCUMOCTU MEXKIY MapaMeTpaMu COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonnHamuyeckas cucteMa. BHYTpeHHsE dHEpPrusi TEPMOJIUMHAMUYECKON
CUCTEeMBI U criocoObl €€ u3MeHeHus. KonmuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrus  OJHOATOMHOTO  HWJealbHOrO  Ta3a.  Buasl  Temonepenayu:
TETJIOMPOBOIHOCTh, KOHBEKIIMS, U3TyUyeHUE. YeabHas TEII0EMKOCTh BEIEeCTRA.
KonnuecTBo TemmoTel npu Terwionepeaye.

[TonsiTue 006 amuabaTtHOM mporecce. IlepBbIli 3aKOH TEPMOJMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOAMHAMUKH K u3ompoleccaM. ['paduueckas
UHTepIpeTalus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpatuMocTs mpoiieccoB B MPUPO/IE.

TennoBple  MammHbl.  [IpyHOUNBI ~ AEHCTBHUA  TEIUIOBBIX  MAIIUH.
[IpeoGpa3oBanus HSHEpPruM B TEIJIOBBIX MamuHax. Kod(p@uIUeHT mosie3HOro
nevictBus TerioBod MammHbL [lukn KapHo u ero xoad@uimeHT Mmojae3Horo
JEUCTBUS. DKOJIOTUYECKHUE MPOOIEMBI TETTOIHEPTETHKH.

TexHuueckne yCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: JBUraTellb
BHYTPEHHETO CTOpaHUs, OBITOBOM XOJIOIUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW 3>HEPruM Tejia IMPU COBEPIICHHH PabOTHI: BBUIET
npoOku W3 OYTBUIKM TIOJ JEUCTBHEM CXATOrOo BO3[yXa, HarpeBanue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHUs (BUIACOAEMOHCTpAIus).

N3meHeHne BHYTpEHHEN SHEPIUH (TeMIIEpaTyphl) TeIa MU TeIlonepeaaye.

OnbIT 110 a1abaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATENsi BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeuwecmea. Dazoevie nepexoovt

[TapoobOpazoBanmne u KoHaeHcanusa. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAS BJIAXXHOCTh BO3Ayxa. HaceimeHHbld mnap. YaenbHas TEIUIOTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHUSI.



Teépnoe Teno. Kpuctainuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctaioB. Kuakne xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBineHne u
KpUCTalin3anus. Y aeibHad Teriora miasieHus. Cyonumanus.

VYpaBHeHME TENIO0BOroO OajaHca.

TexHuueckre yCTpONCTBA M MpPaKTUYECKOE IPUMEHEHUE: TUIPOMETpP H
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOIMHU MOJIYYCHHUS] COBPEMEHHBIX MaTEpHalIOB, B
TOM YHKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUU.

Cnoco0bl U3MEPEHUS BIAYKHOCTH.

HaGmionenrie HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpalus KpUcTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3mepeHre 0THOCUTENHbHOM BIAXKHOCTH BO3TyXa.

Paznea 4. DinekTpoauHaMuKa

Tema 1. dnekmpocmamuxa

DJIeKTpHU3alus Te. DNEKTPUIECKUM 3aps. J[Ba BUaa 3JEKTPUIECKUX 3apsiI0B.
[IpoBOHMKM,  OHUAJIEKTPUKK W TOJAYNPOBOJAHUKH. 3aKOH  COXpaHEHUs
ANEKTPUUYECKOTO 3apsa.

Bzaumoperictaue 3apsinoB. 3akoH Kynona. ToueuHbI 37€KTPUYECKU 3apsl.
Onektpuueckoe rmone. Hanpsyk€HHOCTh  3iieKTpuueckoro mnojsa. IIpuHuun
CYNEPHO3ULUN ANEKTPUYECKUX Toseil. JIMHUM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

Pabota cun anekTpocrarnueckoro nosist. [lorennuan. Pa3HocTh MOTEHIIMAIIOB.
[IpoBOAHUKHM W [HUAJIEKTPUKUA B 3JIEKTPOCTATUYECKOM ToJie. JluanmekTpuueckas
IPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIEKTpOEMKOCTh IJIOCKOT0 KOHJIEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuueckue yCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKasl 3allliTa, 3a3€MIICHUE 3JIEKTPONpHOOpPOB,
KOHJIEHCATOP, KONMMPOBAJIbHBIN alliapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOolCTBO M MIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TEI.

DNEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpOBOJTHMKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIeKTpOCTaTHYECKAs 3aIluTa.

JIM3IEKTPUKH B AJIEKTPOCTATHYECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJIACTHH, PACCTOSIHUS MEXAY HUMU U IUAJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.



Vuenuueckuii skcnepumenm, nabopamopHvie pabomwi

N3mepenune anekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3nekmpudeckuit mok. Toxu é paznuynwix cpeoax

ONEeKTPUYECKUA TOK. YCIOBHA CYLIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsoxenne. 3akon OMa 7151 ydacTKa LEIH.

DNEKTPUYECKOE CONMPOTUBJIIEHUE. Y ACIBHOE CONPOTUBJIEHUE BELIECTBA.
[locnenoBaTenpHOE, NapAJLIEIBHOE, CMEILIAHHOE COEIMHEHHUE POBOJHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DONEeKTpOABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE WCTOYHUKA TOKA.
3axon Oma s ONTHOM (3aMKHYTOM) 3nekTprudeckoi renu. KopoTkoe 3aMblkaHue.

ONEeKTpOHHAasT ~ NPOBOJAMMOCTb  TBEPABIX  METALUIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOgHUKH. CobcTBeHHas u MIpUMECHasI POBOAUMOCTD
noJynpoBoAHMKOB. CBolicTBa p—n-niepexojia. [lonynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKMid TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJUTOB.
DNEKTPOIUTUYECKAS AUCCOLMALNS. DIEKTPOIIN3.

OnekTpuueckuid TOK B Tra3zax. CaMOCTOSITENBbHBIH M HECAMOCTOSITEIbHBIN
pazpsan. Momuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: aMIIEpMETP,
BOJIbTMETP, pEOCTaT, HCTOYHHUKH TOKA, OJJIEKTpPOHArpeBaTelibHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOJHUKOBBIN U0/, TaIbBAaHUKA.

Jlemoncmpayuu

N3Mmepenue cuitbl TOKa U HapsIKEHUS.

3aBUCUMOCTh COINPOTHUBIIEHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IJIOIIAU ITOIIEPEYHOr0 CEYEHUs U MaTepHUala.

CmemaHHOe COeIMHEHUE TPOBOJHUKOB.

[Ipsamoe w3MepeHue BIEKTPOABMXKYILIEH cuibl. KopoTkoe 3aMblKaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, aabopamoprusie pabomol

N3ydeHne cMemaHHOIO COEINHEHUS PE3UCTOPOB.

N3Mepenne 37eKTpOABHXKYILIEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBIICHUS.

Hab6moneHne smekTpounsa.

Me:xknpeaMeTHbIe CBA3H



N3yuenue kypca ¢uszuku 6a3oBoro ypoBHsA B 10 Kiiacce oCyHIECTBISIETCS C
yu€TOM COJEp)KATENbHBIX MEXIPEAMETHBIX CBSI3ed € KypcaMH MaTeMaTHKH,
OMOJ0ruU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nowsimus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAy4HOTO
MO3HAHM: SIBJICHWE, HAy4HbIN (akT, rumnoresa, (Qusmdeckas BeIMYWHA, 3aKOH,
TEOpHsl, HAOIIOIEHNE, DKCIIEPUMEHT, MOJEIINPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuka: pemieHue CHUCTEMBI ypaBHEHHWH, JHWHEHHas (QYHKIHS,
napabona, runep0osa, ux rpauku U CBOMCTBA, TPUTOHOMETPHUUYECKHE (DYHKIIUH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO,
BEKTOPHI M UX MPOEKIIMH Ha OCH KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonozusn: Mexannyeckoe JBUKEHUE B JKMBOW mpupoje, Auddysus, ocMmoc,
TETNIOOOMEH KHUBBIX OPTaHU3MOB (BUABI TEIUIONEpEIavn, TEIJIOBOE paBHOBECHE),
DIIEKTPUYECKHE SBIICHUS B )KHBOU MIPHUPOJIC.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MAcca, TETUIOBBIE CBOMCTBA TBEPIBIX TE, JKUAKOCTEH U ra3oB,
AJIEKTPUYECKHE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIUTUYECKass  JUCCOLMALMS,
raJibBaHuKa.

I'eoepagpus: Bna)xHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE IBUKEHHUI € HCIOJIb30BAaHHUEM MEXAHHU3MOB,
yu€T TpeHHs] B TEXHHMKE, MOJIINITHUKH, HCIIOJIb30BaHNE 3aKOHA COXpaHCHWUS
UMIIyJbCca B TEXHHUKE (pakera, BOJOMET W Jpyrue), ABUraTellb BHYTPEHHEIO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHJUIIMOHEP, TEXHOJIOTUU
IOJYyYEHUs] COBPEMEHHBIX MaTepHalioB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTpOnpuOOpoB,
KCEPOKC, CTpyHHBI IpUHTED, AJIEKTPOHArpeBaTeIbHbIE npudopHl,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, rajIbBaHHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Macnummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMo1eICTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosne. Bektop MarauTHOM MHAYKUMU. [[pruHIUI Cynepro3UIIMM MarHUTHBIX MOJIEH.
JluHMyM MarHuTHOW WHAYKIUHM. KapTWHa JWHWUKA MarHUTHOM HHIAYKIUAH TIOJIS
MOCTOSTHHBIX MarHUTOB.

MarauTHoe T1I07€ TPOBOAHHMKA C TOKOM. KapTuHa JHMHMHA WHIYKIUH
MarHuTHOTO TOJS JJIMHHOTO MNPSIMOTO IPOBOJHWKA W 3aMKHYTOI'O KOJIBIIEBOT'O
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpctena. BzanmoaencTBrue npoBOTHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HampaBJICHUE.

Cuna Jlopenua, e€ Moynb U HanpaBiieHHe. JIBuKeHrue 3apsyKeHHOW YaCTULIbI
B OJTHOPOJHOM MarHuTHOM mojie. Pabota cumsl JlopeHa.



SIBiieHne BJIEKTpOMAarHUTHOM UHAYKUMU. IloTOK BekTOpa MarHUTHOU
WHIAYKIMHU. OJIEKTPOABHKYIIAs CWIA HWHAYKUWHA. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Gapanes.

BuxpeBoe nsnekrpuueckoe mosie. OJIEKTPOABUKYIIAs CUJIa WHIYKIUUA B
IIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OHOPOJHOM MAarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHnykTuBHOCTE.  SIBIEHHME CaMOMHAYKUMH. OJIEKTPOABWKYLIAs CHJIA
CaMOMHAYKIIUH.

OHeprusi MAarHUTHOTO MOJISL KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: II0CTOSIHHBIE
MAarHMThl, JJIEKTPOMArHUTBI, DJIEKTPOJABUIATENIb, YCKOPUTEIMU DIJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHA 1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMY MAarHUTHOTO TIOJISL.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE IEKTPOMArHMTHOW UHIAYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABWKYIIEH CHIIbI MHAYKLIUHA OT CKOPOCTH MU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBrieHne caMOMHIYKLIWH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO OISl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 2JIEKTPOMAarHUTHOM MHIYKLUH.

Paznen 5. KosneOanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHble KOJ1e0anus

Konebarenbnass  cuctema.  CBOOOIHBIE  MEXaHWYECKHE  KOieOaHMUS.
Napmonnyeckue konebanus. Ilepuon, wacrota, amruutyaa u (aza xoieOaHUH.
[IpyxvHHBIM MasATHUK. MaremMaTH4eCKUil MasTHUK. YPAaBHEHHWE TapMOHHUYECKUX
kosnebanwmii. [IpeBparnieHne sHepruy NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIC KOJeOAaHWS B
UJCaTbHOM KOJIE0ATETbHOM KOHTYpe. AHAQIOTUS MEXAY MEXaHHUYECKUMH U
ANEeKTpOoMarHuTHeIMU KojeOanusamu. @dopmyna TomcoHa. 3akoH CcoOXpaHEHHs
SHEPI'UM B UJEATBLHOM KOJe0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronux KoyJeOaHUSX. BBIHYK/IEHHbIE MEXaHUYECKHUE
KoJnebanus. Pezonanc. BeiHYK/IeHHbIE 3JIEKTPOMAarHUTHbIE KOJICOAHMUS.



Ilepemennslii  TOK. CHUHYCOMIANBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JCUCTBYIOIIEE 3HAYEHUE CHIIBI TOKAa M
HANPSIKEHHUS.

Tpancdopmatop. [IponsBoacTBo, nepeaadya U NOTPEOICHUE SIEKTPUUECKOM
DHEPIUM. DKOJOTMYECKUE PUCKU IIPU IMPOU3BOJCTBE JJIEKTpo3Hepruu. Kymbrypa
MCIIOIb30BAHUS AIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHHE: DBJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOT0 TOKA, TUHUHU dJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KosieOaTeabHOM CUCTeMBbl (MPY>KUHHBIA WM
MaTeMaTUYEeCKUM MasiTHUK).

HaGmonenue 3aTyxaronumx KojaeoaHui.

HccnenoBanue cBOWCTB BBIHYX/ICHHBIX KOJIEOAHUH.

Ha6monenue pe3oHanca.

CB0OOOHBIE JIEKTPOMArHUTHBIE KOJICOAHMSI.

OcuuorpaMMbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUST OT BPEMEHU) IS
ANEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpum mocnenoBaTENbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHJYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii akcnepumenm, 1abopamopHsie pabomol

HccnenoBanne 3aBUCUMOCTU MEpUOAa MalbIX KoieOaHM Tpy3a Ha HUTH OT
IUTUHBI HUTH W Macchl Tpy3a.

HccnenoBanne nepeMeHHOT0 TOKa B LEMHU U3 MOCIEA0BATEIBHO COETUHEHHBIX
KOHJIEHCATOpa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpOMAZHUNIHbBLE 60TIHbL

MexaHnueckue BOJIHBL, yclIOBHS pacnpoctpaHenus. llepuona. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJiHbL. [lomepeyHble W MOPOJOJIbHBIE BOJIHBIL.
Nutepdepennus u qudpakius MEXaHHUIECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSL U3Jy4YECHHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anektpomarautHoil BosnHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MPEIOMIICHUE, MOISpU3aus, TUPpaKIus,
unTepdepennus. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkanma 3MEKTPOMAarHUTHBIX BOJH. lIpuMeHEHHnE 37IE€KTPOMAarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIUOCBA3U U TeneBUACHU. Pagnonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckue yCTpOMCTBA M MPAKTUYECKOE ITPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas IMArHOCTHKAa B TEXHUKE W MEAULHHE, paaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pa3oBanue U pacnpoOCTpaHEHHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.



Konebomeecs Ten0 Kak HCTOYHUK 3BYKA.

HaGmonenne oTpa)keHus U MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHuu u tuppakiin MEXaHMIeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmionenue cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTATYIOM U
4acTOTOM KoJieOaHuH.

UccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaKEHUE, TIPEJIOMIICHUE,
noJispu3anus, 1upakius, uHTepPepeHLus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOuU cpexe. JIyu cBera. ToueuHbI HCTOYHHK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI oTpaxeHHus: cBeTa. [locTtpoeHue nzoOpaxkeHuil B
IUIOCKOM 3epKalie.

[IpenomiieHue cBeta. 3aKOHBI TPEJIOMIICHUS CBeTa. AOCOJIIOTHBIN MOKa3aTeNb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroja TOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

JHucniepcus cBeta. ClioxHBIN cocTaB O6emmoro cBera. L[BeT.

Coluparoiue u paccerBaromue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
U ONTHYECKasi cuia TOHKON JuH3bL. [locTpoeHue n3oOpa)keHuid B COOMPAIONIUX U
pacceuBaromux JuH3ax. Gopmysia TOHKON JTUH3BL. Y BEJIMUCHHE, TaBAEMOE JTMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HMCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HUHTep(epeHIMOHHOMN
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpaximoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Momsapuzanus ceera.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS PEIIETKA, TOJIAPOUL.

Jlemoncmpayuu

[IpsiMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTuueckue mpruodopklI.

[TonHOe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakimu ceera.

Ha6monenne nucnepcuu cBera.

[TonyuyeHue cnekTpa ¢ MOMOIMIBbIO IPU3MBI.

[Tonydyenue ciekTpa ¢ TOMOIIBIO AU(PPAKITHOHHON PEIIETKHU.

HaGntonenue nonsipuzanuu cBera.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pazngen 6. OCHOBBI CrIeNMAIBHOI TEOPUH OTHOCUTEIBHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTH MOJAYJISI CKOPOCTH CBETAa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKPAILCHHE
JUTVHBI.
OHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHILIBIL.

CBs13b MacCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPI‘I/IH
ITOKOA.

Pazgen 7. KBanToBas pusuka

Tema 1. dnemenmovt K6aHM OO ONMUKU

®dotonbl. Dopmyna [lnanka cBs3u sHEpPruM (POTOHA C €T0 YaCTOTON. DHEPrus
¥ UMITYJIbC (HOTOHA.

OTtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
doToaddexra. YpaBHenue DiHmTerHa st Gororddekra. «KpacHas rpaHuia
dboTorddexra.

JlaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckre yCTpocTBA W MPAKTUYECKOE TpPUMEHEHHEe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanerapnas Mmogmenbp aroma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GOTOHOB TpHW TMepexojie aroMa C OJHOTO YPOBHS SHEPrUd Ha Apyrou. Bumawl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Boaubl e bpoiis. KopnyckyinsipHo-BOIHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.



Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomvi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTkpbIThe
paanoakTuBHOCTH. OnbIThl Pe3epdopa no onpeaeaeHnto coctaBa paJuoaKTUBHOTO
m3nydenus.  CoiictBa  anbda-, Oera-, ramMma-uziaydeHus.  BruusHue
PaaMOaKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sigpa. M30Tormsl.

Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3Jy4eHUe. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€P.

Anepnswiii peaktop. Tepmosinepubiii cunTe3. [IpoGiieMbl W TEPCHEKTHBEI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUY AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIe B3auMoAeicTBus. EAMHCTBO pusndeckoit KapTUHBI MUpa.

TexHuueckue yCTpOMCTBa U IMPAKTUYECKOE IPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Ilemoncmpayuu

CUY€TunK HOHU3UPYIOIINUX YaCTHULI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 9acTHIl (TI0 TOTOBBIM (poTorpadusim).

Pa3znen 8. JinemMeHTHI aCTPOHOMUM U ACTPOPU3NKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKiIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3nHoro Heba. Co3Besnusi, sipKU€ 3BE3JbI, IUIAHETHI, UX BHUIUMOE
JIBIDKCHHE.

ConHeynas cucteMa.

Connne. ConHeuHass akTUBHOCThb. McTounuk sHeprum CosHIa U 3BE3L.
3BE31bI, X OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETHMOCTE». 3BE31BI TJIABHOM IOCJIEAOBATCIILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIABHOM IMOCIEIOBAaTEIbHOCTH. BHyTpeHHEEe CTpOoeHHE
3BE31. COBpeMEHHbIC MPEJCTABICHUS O MPOUCXOXKACHUU W dBOdOIUK CoJiHIa U
3BE311. DTaIbl )KU3HU 3BE3.

Muneunsiii I[lyts — Hamia I'amaktuka. Ilomoxenue u aBwkeHue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktvku u kBa3zapsl. YEpHBIE ABIPHI B sApax
raJlaKTHK.



Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66ia. Pazberanue rajgakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpykTypa Beenennoil. Meraranakruka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJIA30M C HCIOJIb30BaHUEM KOMIIBIOTEPHBIX
MPUIOKEHUH JJI ONpEAeNIeHUs MON0XKEHUS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, muanet, Mueunoro IlyTtu.

Oo6o0maromiee NOBTOPEHUE

Ponb Qu3ukm U acTpoHOMHMM B 3KOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOU chepax nesaTeTbHOCTH YEI0BEKa, POJib U MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJib (PU3MUYECKOW TEOPUU B
(opMHUpOBaHUU MPEACTABICHUIN 0 (U3HUECKON KapTUHE MUpPA, MECTO (HU3HUECKOU
KapTUHBI MHpa B OOIIEM psAJly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 11 kilacce ocymiecTBiIsIeTCS ¢
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKW,
OMOJIOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C H3yYEHHWEM METOAOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAay4dHbId (akT, rumnoresza, (u3MUecKkas BEIUYMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: peUIEeHUE CHUCTEMbl yPABHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKIUMU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NPOU3BOJIHBIE AJIEMEHTApHBIX (YHKIMM, TpU3HAKA TMOA00US TPEYroJbHUKOB,
ompeiesIeHHe TUIONIAau TUIOCKUX GUryp U 00bEMa Tel.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOJE, KoyieOaTeabHBIC
JIBUKCHUS B )KMBOW MPUPOJIE, ONITUYECKUE SBJICHUS B )KMBOW NMPHUPOJIE, ACUCTBHE
paaualyy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUTMUECKOU PEIIETKH, CIICKTPAIbHBIN aHAIU3.

l'eoepaghusi:  marHUTHBIE TIONMIOCA 3€MIIM, 3aJIeKA MArHUTHBIX PV,
(poTochEéMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHUE 3eMIIETPSCEHUI.

Texnonozcua: JAHUM DIEKTPONEpPENad, TIEHEPAaTOp NEPEMEHHOIO TOKa,
AJEKTPOJBUTaTENb, WHIYKLUHWOHHAS II€Yb, pajap, PaauONpPUEMHUK, TEJIECBU30D,
anteHHa, teinedon, CBY-meyb, MpPOEKIIMOHHBIM amnmapaTt, BOJOKOHHas OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro OoOIIeTo
oOpaszoBaHus (6a30BbI YPOBEHB) JOIAKHO OOECIEUUTh TOCTHUKEHUE CICAYIONIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYarolmUXCs PYKOBOACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBITa W OTBITA JAEATEILHOCTH B MPOIIECCE peaiM3allud OCHOBHBIX HAINpPaBJICHUIN
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YUCJIC B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMN 00YYAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHE  TPAAUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITaHCKOIO
oO0IIIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHUE B3aHMOJIECTBOBATh C COLUUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IAaTPHOTUYECKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUMCKON TPaKIaHCKON HICHTUIHOCTH, MATPUOTU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESATENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIETO (PU3NYECKON HAYKE;

S) TPyA0BOr0 BOCIIUTAHUS:

UHTEPEC K pasNu4YHbIM cdepaMm NpoPeCcCHOHAIBHON AESTEIBHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKON M TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHbI,



TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTU
(bU3UKHM Ha TPOTSXKEHUU BCEU KU3HU;

6) ’K0JI0rMYeCKOro BOCIIUTAHUS

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JEUCTBUM B OKPYKAIOIIEN CPEJE HA OCHOBE
3HAHHU LEJIed YCTOWYNBOTO Pa3BUTHUS YEIIOBEYECTBA;

paclIMpeHue OmbITa JACATEIBHOCTU JKOJOTMYECKOW HAIPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PUBHKE;

7) HEeHHOCTH HAYYHOI'O MIO3HAHMA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA PUBHUECKON HAYKH,

OCO3HAaHHWE LEHHOCTH HAy4YHOW [EATEIbHOCTH, T'OTOBHOCTh B IIPOLECCE
U3y4YeHHs (PU3UKH OCYILIECTBISATh MPOECKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE JeHCTBHSI
ba3oBble JiornyecKkue 1ecTBUA:
CaMOCTOATENbHO  (OPMYyJIMpPOBaTH M aKTyallM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEATEeIbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUHU HX
JOCTHKEHUS;
BBISIBJIATH  3aKOHOMEPHOCTHM W MPOTHUBOPEYMS] B  paccMaTpPUBAEMbIX
(U3UYIECKUX SBIICHUSX;
pa3pabaTbiBaTh IUTAH PEIICHUS MPOOJIEeMBbl C y4€TOM aHajanu3a MMEIOUTUXCS
MaTepuaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JIEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEIsIM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;
KOOPJAMHUPOBATH U BBIMOJIHATH pabOTy B YCIOBUSIX PEATbHOT0, BUPTYaJIbHOIO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA
BJIAJE€Th HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHITHUSIMH U METOAaMU
buznuecKon HAYKH;
BJIAJI€Th HABBIKAMHU Y4EOHO-HUCCIIEIOBATEILCKON U MPOEKTHOM JEATEIbHOCTU
B o0yacti (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pElIeHUs 3a1ad (U3HUECKOTO CONEpIKaHWs, MPUMEHEHHIO Pa3IMIHBIX
METOJI0B MTO3HAHMS;
BJIAJETh BUJAMH JICSITEIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTalud, NpeoOpa3oBaHUIO M MPUMEHEHUIO B PA3JIUYHBIX Y4eOHBIX
CUTyalusX, B TOM YHUCJI€ P CO3AaHUU YUEOHBIX TPOEKTOB B 00JacTH (DU3UKHU;



BBISIBJISITh TNPUYMHHO-CJIEACTBEHHBIE CBSI3M M AaKTyaJu3MpOBaTh 3ajaavy,
BBIIBUT'ATh TUNOTE3Y €€ PEIICHUs, HAXOAUTh apryMEHTHI J1s1 JOKa3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MAPAMETPbl U KPUTEPUU PELLICHUS;

AHAIM3UPOBATH TIOJIYYEHHbIE B XOJAE PEIICHHUs 3aJadd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BATEIBHOM
JEeSATENbHOCTH, B TOM YUCJIE MPU U3YYEHUU (HU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHus 1O (U3MKE B TNPAKTHUYECKYI0 00J1acTb
KU3HEEATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTel;

BBIIBUTAaTh HOBBIE UJIEH, NPEIaraTh OpUruHaIbHbBIE TOJIXOIbI U PEIICHUS;

CTaBUTh POOJIEMBI U 33]1a4H, JIOMYCKAIOLIME aTbTEePHATUBHbBIC PEIICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIa/IeTh HaBBIKAMM MOJy4YeHUs HMH(opManuu (U3HUECKOro COAEp>KaHUs U3
UCTOYHUKOB Ppa3HBIX THUIIOB, CaMOCTOATENHHO OCYIIECTBIISITh IOWCK, aHAJM3,
CUCTEMAaTH3alMI0 W MHTEpIpeTaluio UHGOPMAIMK PA3IUYHBIX BUIOB U (HOpM
Npe/ICTaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAIINU;

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMALMOHHBIX W KOMMYHHKaIIMOHHBIX
TEXHOJIOTUN B PELIEHUU KOTHUTHMBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AI[MOHHBIX
3a/1a4 ¢ coOM0eHuEM TpeOOBaHUI SPTOHOMUKH, TEXHUKHU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M AITHUYECKUX HOPM, HOPM HUH(GOPMAIIMOHHON
0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTO COJAEpX aHUS B PA3IUYHBIX (QopMmarax ¢
y4€TOM Ha3Ha4YeHHs] HH(OPMAINY U 1IeJIEBON ayJAUTOPUH, BHIOUPAs] ONTHMAIBHYIO
dbopMy mpencTaBIeHUs U BU3yaTU3aIIHH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBHS:

OCYIIECTBIISITH OOIIEHNE HA YPOKaxX (DM3UKH U BO BHE-YPOUHOU JACSATEIHHOCTH;

pacrio3HaBaTh NPEANOCHIIKM  KOH(QJIUKTHBIX CHUTyalldd W CMATYaTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

MOHMMAaTh U MCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYATHLHON
paboThI;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

IPUHUMATh LE€IM COBMECTHOW  JCATENIBHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTUKEHUIO: COCTABJATH IUIAH JICHCTBHM,
pacrpenensiTh pojdud C YY4ETOM MHEHUM YYaCTHUKOB, OOCYXKIAaTh pE3yJbTaThl
COBMECTHOM padoThI;



OIICHUBATh KAYECTBO CBOET0 BKJIaJa M KaXJ0Tr0 YYaCTHUKA KOMaH bl B OOIIIHIA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejJiarath HOBBIE TPOEKTHI, OIEHHUBATh UJAEU C TO3UIUU HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATErMYECKOE TIOBEJCHHWE B PAa3JIMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHUE, OBITH UHUITUATUBHBIM.

PerynsiTuBHBIE YHHBeEPCAJIbHbIE YUeOHbIE AeiicTBUS
Camoopranusanus:

CaMOCTOSITEIILHO OCYIICCTBIISITH MO3HABATEIBHYIO JIEATCILHOCTh B 00JIACTH
(GU3MKM W aCTPOHOMUH, BBISABIATH MPOOJEMBI, CTaBUTh H (HOPMYIUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITCJILHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KadeCTBEHHBIX
3aJ1a4, TUTaH BBIMOTHCHUS MTPAKTUYECKON PabOThI ¢ YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHIA,

JIaBaTh OIICHKY HOBBIM CHUTYaIUsIM;

pacIIMpsATh paMKH Y4EOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEIOUTECHU;

JeNaTh OCO3HAHHBIM BBIOOP, apPryMEHTHUPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBCHHOCTH 3a PCILICHHUC;

OIICHMBATh PUOOPETEHHBIHN OIIBIT;

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIIMA B 00JacTu
(bM3UKH, TOCTOSTHHO TTOBBIIIIATh CBOM 00pa30BaTeILHBIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYyaIlUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJbTATOB IIEIISIM;

BJIAJ€Th HABBIKAMHU  [IO3HABATEJIIbHOM  peduiekcuu Kak  OCO3HaHUS
COBEpIIaeMbIX JCHCTBUA ¥ MBICIUTEIBHBIX MPOIECCOB, HMX pPE3yJbTaTOB U
OCHOBAHMU;

UCITOJIB30BaTh MPUEMBI peIIeKCUU I OLEHKH CUTYaIlMH, BEIOOpa BEPHOTO
peleHus;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO NPUHHMATh PEIICHHS I10 HX
CHIDKEHUIO;

IPUHUMATh MOTHBBI M apryMEHTHl JAPYTHX TPH aHaJIU3e pPe3yJIbTaToB
NEeSATeITbHOCTH;

IPUHUMATH ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOMHCTRBA,;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTHUX TPH aHAIW3e PE3yIbTaTOB
NEeATCITLHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JPYTUX HA ONTHOKH.

B mporiecce mocTHKEHUS TUIHOCTHBIX PE3YIBTATOB OCBOCHHS ITPOTrPaMMBI T10
bu3uKe I YpPOBHSA CcpeaHero oOmero oOpa3oBaHHS Yy 0OyYarommXxcs
COBEPIIICHCTBYETCS AMOITMOHATILHBIN UHTEJUICKT, MIPEIT0JIar afOIIIHi
c(hOpMUPOBAHHOCTb:



CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE AYMOLIMOHAIBHOE
COCTOSIHHE, BUACTH HANpPaBICHUS Pa3BUTHA COOCTBEHHOW AMOLIMOHAIBLHOUN chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUsSA, BKIIOYAIOMIETO CAaMOKOHTPOIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHHE, CIIOCOOHOCTh aJanTHPOBAThCS K
YMOILIMOHATEHBIM U3MEHEHHUSM U MPOSBISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIECH CTpeMIICHHE K JOCTI)KCHUIO LT U
yCIiexy, ONTUMHU3M, HMHUIMATUBHOCTb, YMEHHE [IEHCTBOBATh HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

OMMATHH, BKIIOYAIONICH CIOCOOHOCTh MOHUMATh AYMOIIMOHAIBHOE COCTOSIHUE
APYTUX, YYUTBIBaTh €ro0 TPU OCYIIECTBICHUU OOINCHHS, CIIOCOOHOCTh K
COYYBCTBHIO M COTICPEKNBAHUIO;

COLIMATBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHSI
C IPYTHUMH JIFOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3periaT KOHQIUKTHL.

MNPEAMETHBIE PE3YJIBTATHBI

K xoniy o6yuenust B 10 kiaacce nmpeMeTHbIE pe3yabTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMECHUM:

JIEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTO (pu3uku B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHUpPA, B PAa3BUTHU COBPEMEHHON TEXHUKU H
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIbHOCTH JIFOIEH;

YUUTHIBATh TPaHUIBl TPUMEHEHHS HU3YYEHHBIX (QPU3NUYECKUX MOJeNei:
MaTepHalibHas TOYKa, HHEPIIMAIbHAS CUCTEMa OTCUETa, a0COIIOTHO TBEPOE TEINO,
UCaIbHBIN ra3, MOJEIH CTPOCHUS Ta30B, KUIAKOCTEHW U TBEPIBIX TEJ, TOYCUHBIN
AIEKTPUUECKHH 3apsijl MpU pelieHnH (PU3NIECKUX 3a]1aY;

pacno3HaBaTh (pu3nYecKue ABICHUS (IIPOILIECChl) U OOBACHITH MX HA OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpHUHM CTPOCHHMS BEIIECTBA U
ANEKTPOJAMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHEIHOE IBHKEHUE,
CcBOOOJIHOE TIAZIeHUE TeJ, JBUKEHHUE MO OKPYKHOCTH, MHEPIIMS, B3aUMOJICHCTBHE
ten, nuddysusi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE >KUIKOCTEH M TBEPIBIX Te,
M3MEHEeHHEe O0BbEMa TeNl MpPU HarpeBaHUU (OXJIAXKIEHUH), TEIJIOBOE PAaBHOBECHE,
UCIIApEeHHEe, KOHJEHCAllMs, IUIABJICHUE, KPUCTAJUIM3allMsl, KHUIEHHE, BIAXXHOCTh
BO3/1yXa, MOBBIIIEHUE JABJICHUS Tra3a NPH €r0 HarpeBaHWHM B 3aKPBITOM COCYIE,
CBSA3b MEXAY MapamMeTpaMu COCTOSIHHS ra3a B M30IpPOLECCaX, IEKTpU3aLUs Te,
B3aUMO/ICHCTBUE 3aPSIO0B;

OMHCHIBATh MEXAHUYECKOE JBWIKEHUE, WCIONB3Yys (U3MYECKUE BEITUYHHBI:
KOOpAWHAaTa, NyThb, MEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
HUMITYJIbC T€Ja, KUHETUYECKasl SHEPrusi, MOTeHIUAaIbHAasl YHEPrusi, MEXaHU4YecKasl
paboTa, MexaHMYecKass MOIIHOCTb; NIPU ONHCAHWU MPABWIBHO TPAKTOBATH
(du3nUecKrii CMBICT HMCIOJIB3YEMBIX BEIMYWH, WX OOO3HAYCHHUS W €IIUHUIIBI,
HaxoJIUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIIMUYHUHY C APYTUMU
BEJINYMHAMU;



ONMCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBJICHUSA,
UCTIONIb3Ys. (PU3MYECKUE BEJIMYMHBI: JaBJICHHE Tas3a, TeMIlepaTypa, CpeaHss
KMHETHYECKAS] DHEPTUs XaOTHYECKOTO JBHUIKEHHS MOJIEKYJI, CPEIHEKBAAPATUYHASL
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS 3HEprusi, pabora rasa,
KO3 (PUIMEHT TMOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENs; MPU OMHCAHUU
MPaBUWIBHO TPaKTOBaTh (PU3MYECKUI CMBICT MCHOJB3YEMbIX BEIUYMH, HX
00O3HAaYeHUsT W EAWHMIBI, HaXOAuTh (OPMYJbl, CBA3BIBAIOUIUE JAHHYIO
(U3MYECKYIO BEIMUUHY C IPYTUMHU BETMYUHAM;

ONMCHIBATh U3YUYECHHBIE JIEKTPUUYECKHE CBOMCTBA BEIIECTBA U IEKTPUUECKUE
ABJIEHUS (IIPOLECCHI), UCTIONIBb3Ys (PU3MUeCKHUe BEIUYMHBI: AJIEKTPUUECKUN 3aps/,
AIEKTPUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh IMOTECHINAJIOB;
OpU OINUCAHUU TPABUIBHO TPAKTOBaTh (PUIMYECKUH CMBICT HCHOIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHHUS W EJUHUIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIINE
JaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEJIMYMHAMU;

aHANIM3UPOBATHh (PU3MUYECKUE TMPOIIECCHl U SBJICHUS, UCIONB3Yys (pu3myeckue
3aKOHBI U IIPUHLMIIBL: 3aKOH BceMHUpHOro Tsarorenus, I, II u III 3akonsr HerotoHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMIIYJbCa,
OPUHUUIT CYNEPIO3UIMU CWJI, NPUHLMI PABHOINPABUS WHEPUHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHMSI BEILIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUU TEIUIOBOTIO JIBUKEHUS MOJIEKYJ C
a0COIOTHOM TeMIiepaTypoil, MEePBbI 3aKOH TEPMOJIUHAMUKH, 3aKOH COXpPaHEHUS
JJIEKTPUYECKOr0 3apsna, 3akoH KyioHa, mnpu 3TOM pasnuyarh CJIOBECHYIO
(bOopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIpaKEHHE M YCJIOBHS (TpaHUIBL,
00J1acTH) TPUMEHUMOCTH;

00BSCHATH OCHOBHBIE MPUHIIUIIBI IEUCTBUS MAILIUH, MPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3inyaTh yCIOBUSA WX 0€30MaCHOTO MCIOJIb30BAHUSI B TIOBCEIHEBHOM
KU3HU;

BBITIOJHATh OKCHEPUMEHTHl MO HCCICTOBAHUIO (DU3HUECKUX SBICHUN U
IIPOLIECCOB C HCIHOJIb30BAHMEM IIPSMBIX M KOCBEHHBIX W3MEPEHUU, IPU ITOM
dbopmynupoBaTh MpoodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO PKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYA0BaHMsI, IPOBOAUTH OIBIT U (OPMYIUPOBATH
BBIBO/IBI;

OCYILIECTBIISATH MPSIMbIE U KOCBEHHbIE N3MEPEHUsI PU3NUECKUX BEIUYUH, IIPH
TOM BBIOMPATH ONTHMAJBHBII CIOCOO M3MEPEHUS M MCIOJIb30BAaTh HW3BECTHBIE
METO/Ibl OLICHKH MOTPEIHOCTEN U3MEPEHU;

UCCIIEIOBaTh  3aBUCHUMOCTH  MEXIy  (PU3MUYECKMMM  BEITMYMHAMHU  C
WCIIOJIb30BAHUEM IIPSAMBIX W3MEPEHMM, NPH ITOM KOHCTPYMPOBATH YCTAHOBKY,
(GuKCHUpOBaTH Pe3yIbTATHl MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BETUYHH B BUIC
Ta0JINL U Tpa(UKOB, AEIATh BBIBOJABI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

co0roaTh nmpaBuiIa 6€30MacHOro TpyAa MpHU MPOBEACHUM HCCIEAOBAHUMN B
paMKax y4eOHOro OKCIEPUMEHTa, Y4eOHO-HUCCIENOBATENLCKON U MPOEKTHOU
JESATENBHOCTU C WCIIOJIb30BAHUEM H3MEPHUTENBbHBIX YCTPOICTB M J1aOOpPaTOPHOro
000pyI0BaHUS;



pemarb pacy€éTHbhIE 3aJauyd C SIBHO 3aJaHHOM (PU3MYECKOW MOJEINbIO,
UCTONb3ys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJja4u
BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NUECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOJUMBbIE NJig €€ PEIICHHS, MPOBOAUTH PAacuéThl M OLEHUBATh PEATBHOCTH
MOJTyYE€HHOT'0 3HaUYeHUs (PU3NUYECKON BETUUUHBL;

pelIaTh KAYeCTBEHHBIE 3a/1a4l: BHICTPAUBATH JTIOTUYECKU HETPOTUBOPEUUBYIO
LIENIOYKY pACCYXICHUWA C OMOPOM Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzuUecKkue sIBJICHUS,

UCIIOJIH30BATh IIPH PEIICHNUN YUEOHBIX 3a/1a4 COBPEMEHHbIE MH()OPMAIIMOHHbBIC
TEXHOJIOTHHU JJIsl TOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAIIUU U TPEICTABICHUS
y4eOHOW M HAyYHO-TIOMYJISIPHOW UH(POpPMAIUU, TOJIYYEHHOW U3 Pa3TUYHBIX
UCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATH MOJTydyaeMyro HH(popMaIiuio;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKHU
1 TEXHOJIOTHH;

UCITI0JIH30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHON KUZHU JIJIs
obecrieueHus 0€30MACHOCTH TPU OOpaIllleHHH C TPUOOpaMH M TEXHUYECKUMHU
YCTPOUCTBAMHU, JJII COXpPAHEHUS 3/I0POBBS M COOJIOJICHUS HOPM DKOJIOTHYECKOTO
NOBEJEHUS B OKPYKAIOLIEH CpeaeE;

paboTaTh B TpYIINE C BBHIINOJHEHUEM pPa3JIMUYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIbL, PAUOHAIBHO pACIPENENIsTh OO0SI3aHHOCTH U
IUIAaHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, a/IEKBATHO OLICHUBATH
BKJIAJ] Ka)KJO0TO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

K koniy o6yuyenus B 11 kiacce npemMeTHbIe pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX POJIb U MECTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KApTUHBI MHUpPAa, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
T€XHOJIOTUM, B TMPAKTHYECKON JE€ATEIBHOCTH JIOAECH, LEITOCTHOCTh M E€IMHCTBO
br3uIecCKoi KapTHHBI MHUPA;

YUUTHIBATh TPaHUIBl TPUMEHEHHS HW3YYEHHBIX (QPU3NUYECKUX MOJENeH:
TOYEYHBIN JIEKTPUUECKUM 3apsjl, JIyd CBETA, TOUYECYHBI UCTOYHUK CBETA, SIACPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sipa MPH perieHUuH (PU3NIECKUX
3a/1ay;

pacno3HaBaTh (pu3MYECKUe SBJICHUS (MIPOIECCHI) U OOBICHATH WX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBHKU: DIIEKTPUUYECKAsl MTPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JECHUCTBUS TOKA, B3aMMOACHUCTBUE
MAarHuTOB, 3JICKTPOMArHUTHAasi WHAYKIUS, JACHCTBUE MArHUTHOTO TOJA Ha
MPOBOJHUK C TOKOM M JIBHXKYUIMHCS 3apsii, AJIEKTPOMAarHUTHbIE KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEMTHOE PACHpOCTPAaHEHUE CBETa, OTPAXEHUEe, IMPETOMIICHUE,
uHTeppepeHnrs, audpaknus W TONSpU3alUs CBETa, JHCIEPCUsS CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBiIeHHE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aToMa BOJIOPOJia, €CTECTBEHHAas] U HUCKYCCTBEHHas
PaMO0aKTUBHOCTH;



OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (DICKTPUYCCKHE, MarHUTHBIC,
ONTUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOAUMOCTh  Pa3WYHBIX  Ccpel) |
AIEKTPOMArHUTHBIC SIBJICHUS (TPOIECCHI), HMCTIONB3YS (U3MUECKHE BEITUIUHBI:
ANEKTPUYCCKUIN 3apsJl, CHJa TOKA, DJIEKTPUYECKOE HAIMPSOIKEHUE, JEKTPUICCKOE
CONPOTHRBIICHHUE, PA3HOCTh MOTCHITMAIOB, AJICKTPOIABIKYINAS CHia, paboTa TOKa,
WHIYKIUS MarHATHOTO Toyisi, cuia Awmrmepa, cuia JlopeHila, WHIYKTHBHOCTH
KaTYIIK{, SHEPTHs DJJICKTPUYECKOTO W MArHWUTHOTO IIOJICH, TIEPHOJ W YacToTa
KojeOaHuii B KoJieOaTeIbHOM KOHTYpEe, 3apsj W CHJIa TOKa B TIPOIECCe
TapMOHUYECKUX DJICKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE paCCTOSHHE W
ONTHYECKAS CWJIA JIMH3BI, TPU ONKMCAHWH MPABUIBLHO TPAKTOBATh (PU3HUCCKHIM
CMBIC]T HCIIOJIb3YEMBIX BEJIUYMH, HMX OOO3HAYCHHUS U EIUHUIILI, YKa3bIBaTh
(bOpMyIIBI, CBSI3BIBAIOIINE TAHHYIO (U3HUYECKYIO BETMYHUHY C IPYTUMHU BEITMUNHAMU,

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHHS H IPOICCCHI, HCIOIB3YS
(¢u3HUeCKre BEIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI |
JacTOTa CBETA, PHEPTUS M UMITYJILC (POTOHA, IIEPUOJT TIOJypaciaga, SHSPTHsI CBSI3U
aATOMHBIX SIJEP, TPU OINMCAHWU TPABHIBLHO TPAKTOBaTh (DHU3UYCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, MX O0O3HAYCHUS M CIWHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYIO BEIWYUHY C JPYTHMH BEJIUYHMHAMM,
BBIUMC/ISATh 3HAUCHUE (PU3NYCCKON BEITMUNHBI;

aHAIM3UPOBATh (PU3MYCCKHUE TMPOIIECCHl M SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI M MIPUHIUIBL: 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEIBHOTO U MapajljIeIbHOTO
COCIMHEHUs MPOBOAHUKOB, 3akoH J[xoyns—JleHna, 3akoH AIEKTPOMArHUTHOMN
WHIYKIIUHA, 3aKOH MPSMOJIMHEHHOTO PACIPOCTPAHCHHS CBETA, 3aKOHBI OTPAKCHHS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa 111 GoTtorddekra,
3aKOH COXPAHECHHS JHEPrHH, 3aKOH COXPAHCHUS HMMIYJbCa, 3aKOH COXpaHCHHUs
AIIEKTPUUYECKOTO 3apsjia, 3aKOH COXPAaHCHHUS MacCOBOI'O 4HCia, IMOCTYNaThl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, IIPU dTOM pa3INdaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIpaKEHHE U YyCJIOBHUs (TpaHUIIBI, OO0JACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAIlpaBJICHUE BEKTOpAa MHAYKIIMM MAarHUTHOTO TIOJIs TIPOBOTHUKA
C TOKOM, CHJIbI AMmniepa u cuibl JIopeHna;

CTPOUTh W OIHKCHIBATh H300paKCHHE, CO3/1aBaeMOE€ IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTBI 10 HCCICIOBAHUIO (U3UYCCKUX SBICHHU U
MPOLIECCOB C HCIIOJIb30BAHUEM MPSIMBIX W KOCBEHHBIX M3MEPEHHI: TpPU STOM
dbopMyIHpoBaTh MPOOIIEMY/3a1auy ¥ THIIOTE3y YICOHOTO SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYI0BaHUS, IPOBOJAUTD OMBIT U (POPMYITHPOBATH
BBIBOJIBI;

OCYIIECTBIIATH MPSIMbIC ¥ KOCBEHHBIC M3MEPEHUS (PU3MUCCKUX BEITUYHH, ITPU
ATOM BBIOMPATH ONTUMAIBHBIN CIOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

HCCIISIOBATh 3aBUCHMOCTH (PM3UYECKHUX BEJIMUMH C HCTIOJIb30BAaHUEM MPSMBIX
M3MEPEHUI: TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHpPOBATH PE3YIbTATHI



MOJIY4YEHHOW 3aBUCUMOCTH (UM3MUECKUX BEJIMYMH B BHUJAE TaOIUI] U TpadUKOB,
JIeN1aTh BBIBOJBI 10 PE3yJIbTaTaM UCCIEAOBaHUS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCICAOBAaHUN B
paMKax ydeOHOro »HKCIEPUMEHTa, Y4eOHO-HCCIEIOBATENbCKOM W NPOEKTHOU
JESATENbHOCTU C UCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1a0OpPaTOpHOro
000py10BaHMUS;

pemaTth pacy€THbIE 3aJa4dl C SIBHO 3aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIOJIb3Ysl (PU3MYECKHE 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHaJM3a YCIOBUA 3aJa4H
BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOAMMBIE Ui €€ pelieHUs,, MPOBOAUTh PACUYETHl U OIEHUBATh PEATBbHOCTD
MOJTYYEHHOT'0 3HAUCHUST (PU3UYECKON BETNINHBI;

pelaTh KaueCTBEHHBIC 3a/1a4l: BEICTPAUBATh JIOTHUECKH HETPOTHUBOPEUHBYIO
LENOYKY PaCCYXJCHUM C ONMOpod Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU H
du3nYecKue SIBICHNUS;

UCTIOJIH30BaTh MPU PEIICHNHN YUeOHBIX 3a]1a4 COBPEMEHHBIC MH(POPMAITUOHHBIC
TEXHOJIOTUH JUISI TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMH U TPEICTABICHHUS
yu4eOHOH ¥ Hay4HO-TIONYJSIPHOW WH(POpPMAIUHU, TOJYYCHHON W3 pa3IUYHBIX
MCTOYHHKOB, KPUTUIECKH aHATM3UPOBATH MOJTydaeMyr0 HHPOpMAIIHIO;

OOBSICHATh TPHUHIMIIBI JCHCTBUS MAallWH, TPUOOPOB W TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh yCIOBUS WX O€30MAaCHOTO MCIOJIb30BaHUSI B MOBCEAHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUSA MO0 (PU3HUKE B MOBCETHEBHOM KU3HU IS
obecricueHus1 0€30MACHOCTH TpH OOpaIieHUH ¢ TpudopaMu M TEXHHUYECCKUMH
yCTPOMCTBAMU, JIJIsi COXPAHEHUS 3J0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
TIOBE/ICHUSI B OKpYKAIOIIeH cpene;

paboTaTe B TpyNIle C BBHINOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIbl, PAIMOHAIBHO pPACHPENEIsITh OOA3aHHOCTH H
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUsAX, aJleKBaTHO OLICHUBATD
BKJIaJ] K&XJIOTO U3 YYACTHUKOB IPYIIIBI B PEIIEHNE PAaCCMaTPUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonnuecTtBo yacoB DJIEKTPOHHBbIE
No 1/ HauMeHoBaHue pa3aesioB u Kontpossmpie  [paxTaueckie (undposbie)
TeM NMPOrpaMMbl Bcero 5 p o0pa3zoBaTe/ibHbIE
padoThI padoThI pecypeI
Pa3znen 1. PDU3UKA U METO/IbI HAYUYHOTI'O ITO3HAHUS
11 ®u3nKa U METOJbI HAYYHOTO ) bubmmnoreka [IOK
) MTO3HAHUS https://m.edsoo.ru/7{41bf72
Hroro no pazneny 2
Paznean 2. MEXAHUKA
bu6anorexa IIOK
21 Kimematiia > https://m.edsoo.ru/7f41bf72
bu6anorexa IIOK
22 Akt ! hitps://m.edsoo.ru/7f41bf72
73 3aKOHBI COXpaHEHHUS B 6 1 1 bubnmnorexa [IOK
) MEXaHHUKE https://m.edsoo.ru/7f41bf72
Utoro no pazneny 18

Pasznen 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMOJNHAMUMKA

31 OCHOBBI MOJIEKYJIAPHO- 9 1 bubnmoreka [JOK
] KMHETUYECKON TEOPUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOAMHAMUKHU 10 1 bubmmorexa HOK

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




ArperaTHbl€ COCTOSIHUSA

I10 [TIPOTPAMME

3.3 BelecTBa. Pa3oBbIe 5 Bubmmorexa HOK
https://m.edsoo.ru/7f41bf72
Mepexo/Ibl
Hroro no pazneny 24
Pa3nen 4. 9JIEKTPOJINHAMUKA
bu6anorexa [JOK
4.1 ICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
n N
4.2 3.1106231"(1)311}:{}:()3111;11/1171 TOK. Toku B 12 bubmmorexa HOK
' ' https://m.edsoo.ru/7{41bf72
Pa3JIMYHBIX Cpeax
Hroro no pazneny 22
Pe3epBHOE BpeMms 2
OBIIEE KOJIMYECTBO HACOB 63




11 KVIACC

KonnuecTBo yacoB DJIEKTPOHHBbIE
Ne HaumeHnoBanue pa3neiioB u (uu¢posbIie)
Kontpoabnsie | IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero 5 p o0pa3oBaTeJIbHbIE
padoThI padoThI pecypesI
Paznen 1. SJIEKTPOJIUHAMUKA
11 MarunurtHoe 1oJe. 1 | 3 bu6anorexa [JOK
' DJIEKTpOMArHUTHAs UHIYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 snexmovarmmie 9 | bubmiorexa LIOK
' P https://m.edsoo.ru/7f41c97c
KosieOaHus
29 MexaHnyecKue u 5 1 bu6anorexa IIOK
) 3JIEKTPOMArHUTHHIEC BOJIHBI https://m.edsoo.ru/7{41c97c
bubnuoreka [JOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pa3znen 3. OCHOBbBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTHU

31 OCHOBBI crielIMaIbHON TEOPUH 4 1 bubmmoreka [JOK
) OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4

Pasznen 4. KBAHTOBAS ®PU3UKA




bu6anorexa [JOK

4.1 DeMeHTbl KBAHTOBOW OITUKU 6 https-//m.edsoo.rw/7f41c97c
bu6anorexa [JOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mnorexa [IOK
4.3 ATOMHOE A71pO > https://m.edsoo.ru/7f41c97c¢
Uroro no pazneny 15

Pazgen S. JIEMEHTBI ACTPOHOMUU U AC

TPOPUIUKHU

51 DJIEeMEHTHl aCTPOHOMUU U 7 1 bubnuoreka [JOK
' acTpopu3nKu https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Pasznen 6. OBOBILIAIOIIEE ITOBTOPEHHUE
bu6anorexa IIOK
6.1 Obobmaromee nosTopenue 4 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
PesepBHOE Bpemst
OBUIEE KOJIMYECTBO YACOB I10 63 4

ITPOTPAMME




YYEBHO-METOJANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA
1. TI'.A.Mskuwes, b.b.byxosues, .H.Corckuii / [lon pea. H.A.IlappentseBoi,
®uzuka. 10,11 knace. ba3oBblii ypOBEHB;
2. T'.A. Mskues, A.3. CuHAKOB, yriyOJeHHbIH ypoBeHb, MockBa «/Ipoday,
2018 (MSITUTOMHUK).
3. Hupaxtuyeckue matepuanbl Gusuka 11 xknacc / A.E.Mapon, E.A.Mapon. —
M.: UznatenscTBO «/Ipodar, 2014.
4. Temaruueckue KOHTPOJIbHBIE U CAMOCTOATENbHBIE paboThl 10 Gusnke 10
knace / O.W.I'pomueBa. — M.: M3gatenscTBO «OK3amen», 2012 r.

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJISA

1. T'.4. Msakumes, b. b. Byxosues, H.H. Corckuit ®uszuka 10 k. ®@uszuka 10
kiacc. ba3oBblit U yriyOsneHHbIl ypoBeHb. YueOHUK. MockBa.
IIpocsemenue, 2020

2. I'.4. Msakuiues, b.b. byxosues, B.M. Hapyrun ®uszuka 11 knacc. ba3oBslii
U yriiyOJieHHbIH ypoBeHb. Y4yeOnuk. Mockaa. [Ipocsemnienue. 2020

3. A.IL PeimkeBuu. COopHHK 3a1ay no pusuke. Mocksa, Ipoda, 2005 - 2019
r.

4. Coopnuk 3anad no ¢usuke 11 9 — 11 xkmaccon. CocraButens ['.H.
CrenanoBa. M.: «IIpocBenienue», 1996 r.

5. FO.A. Caypos. ®usuka. [Toypounsie paspadorku. 10 kinacc. [Tocobue mis
obmeoOpa3oBarenbHBIX opranu3aiuid. Mocksa. [IpocBemenne. 2015

6. I0.A. Caypos. ®usuka. [loypounsie pazpadbotku. 11 xmacc. [Tocobue mis
o01eo06pa3oBaTeNbHBIX Opranu3aiuid. ba3oBelil U yriyOJIeHHBI YPOBEHb.
Mockga. ITpocsemenue. 2017 r.

7. COOpHUK TECTOBBIX 3aJIaHUM JIJIs1 TEMATHYECKOTO M UTOTOBOT'O KOHTPOJISL.
®usuka 10 knace. M.: «MuTtennekt-Lenatpy, 2004 r.

8. C.M. Augpromeuknt, A.C. CnyxaeBckuii. ®uszuka. «KoHCTpyKTOp»
CaMOCTOATEIBHBIX U KOHTPOJBHBIX padoT. 10 — 11 kmaccsl.

9. Tlocobue s yuuteneit. M.: [Ipocsemenne, 2010

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
MHTEPHET
1. Kusas ¢usmka: oOydaromias mporpamma. http://www.int-
edu.ru/soft/fiz.html
2. Ypoku ¢u3MKHU ¢ Ucmoib3oBanueM MHTepHEeTA.
http://www .phizinter.chat.ru/
3. ®wusuka.ru. http://www.fizika.ru/



9

8.

9.

du3snka: KoJJIEKIus onbIToB. http://experiment.edu.ru/

@dwusuKa: AIEKTPOHHAS KOJUICKIIHSI OMBITOB.
http://www.school.edu.ru/projects/physicexp

Karanor cceuiok Ha pecypcesl o pusuke http://www.ivanovo.ac.ru/phys

. becrutatHpie oOy4aroniyie nporpaMMbl o QPU3MKe

http://www history.ru/freeph.htm

JlaboparopHsie padoThl o pusnke. BuptyanbHbie 1a00paTopHbie padOTHI.
http://phdep.ifmo.ru

AHumanus Gpuznueckux npoieccoB o0ObicHeHussMu. http://physics.nad.ru

10.®uznueckas sHnuknoneaus http://www.elmagn.chalmers.se/%7eigor
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