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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHMI K pe3yibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTeNbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBanus yyeOHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3alUsIX Poccuiickoit denepauud, PEATU3YIOLINX OCHOBHEIE
o0Opa3oBaTelibHbIE MPOTrPaMMBI.

Copmepxanue mnporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa oOyuarmmxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3alUUd MEXKIIPEAMETHBIX
cBA3ed (U3HKM C €CTECTBEHHO-Hay4YHbIMU YYE€OHbIMU mpenMeramu. B Hel
OMPENEISAIOTCS OCHOBHBIEC 1I€JIM M3Y4YeHUsl (DU3UKU HAa YPOBHE CPEAHEro OOIIEero
o0Opa3oBaHMsl, TUIAHUPYEMbIE PE3yJbTaThl OCBOCHMS Kypca (PU3UKU: JIUYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3MKK Ha OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO IojlaM 00YUYEHUS;

e conepkaHue yuebHoro mpenmMera «Pusnka» mo rojgaMm o0yueHusl.

dusznka Kak Hayka O HauOojee OOIIMX 3aKOHAaxX MPHUPOABI, BBICTYIAas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbusnueckoir reorpadueir u acrpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpeAeNseT XapakTep MW pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIyYEHUSI HOBBIX MAaTe€pHaloOB C 3aJaHHBIMHA CBOMCTBAMHU M APYTHX.
N3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydaronuxcs, B (opMupoBaHHE YMEHUN MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy Kkypca ¢u3MKdA Uil YPOBHS CpeaHEro ooOiiero o0pa3oBaHUs
NOJIOKEH pAX HUACH, KOTOpPbIE MOXHO pacCMaTpuBaTh KaK MPHHIMIBI €ro
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBIISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3lieJioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HUKHU.

Hoesa eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (u3mku
o0benuHEH BOKpPYr (GU3WUECKHMX Teopwil. Bemymmm B Kypce SBISETCS
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NPEaNosiaraéT HCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (pU3NUEeCKOM HayKH, OCMBICICHHE CBA3H Pa3BUTUS
¢uzukn ¢ pa3BuTHeM OOHIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpoOIeMamMu.

Hoes npuknaownoii  nanpasnennocmu. Kypc ¢dusuku  mpeamnosiaraet
3HAKOMCTBO C IIAPOKUM KPYTOM TEXHHYECKUX M TEXHOJOTUYECKHUX MPHUIIOKECHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss MOCPEACTBOM BBEIACHUS DJIEMEHTOB
CollepaHus, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C Pa3BUTHEM TEXHUKM M TEXHOJIOTMH, a Takke OOCYXIeHHUs
npo6JieM palOHAIBHOTO MPUPOIONIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

CTep>KHEBBIMHU JJIEMEHTAaMHU Kypca (PU3MKH HAa YPOBHE CPEIHEro OOIIero
o0pa3oBaHus ABISIOTCS (puznueckue Teopuu ((hopMUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTpOEHUSI (U3HUUECKON TeOpHH, posid (hyHAaMEHTAIbHBIX 3aKOHOB U
OPUHITMTIOB B COBPEMEHHBIX MPEACTABICHUSX O TMPUPOJE, TpPaHMIIAX
MPUMEHUMOCTH TEOPUH, JJIS OIKCAHUA €CTECTBEHHO-HAYYHBIX SIBICHUUA U
MPOIIECCOB).

CUCTeMHO-AESTENbHOCTHBIN MOIX0J B Kypce (U3UKU pean3yeTcs Mpexie
BCEro 3a CUET OpraHu3alldyd 3KCIEPUMEHTATBHOU AESTENbHOCTH O0YYaroIIUXCS.
Jis 6Ga3oBOro ypoBHS Kypca (HU3MKA — 3TO HCIOJb30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB H JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B Iporpamme no (pusuke oObeIMHEHBI B OOIIMHA CIHCOK YYEHHUYECKHUX
MpaKTUYECKUX paboT. BhIjeneHrne B yKa3aHHOM TMEpedHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJIsI KOHTPOJS M OIEHKHU, OCYIIECTBISIETCS Y4YaCTHUKAMU
0o0pa30BaTeNIbHOTO TMpollecca HUCXOAsS M3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHus: kabunHera ¢usuku. Ilpu 3TOM oOOecmeunBaeTcss OBIAJCHUE
00y4JalmUMUC YMEHUSAMH TPOBOAWTh KOCBEHHBIC W3MEpPEHUs, HCCIEIOBaHUS
3aBUCUMOCTEH (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TI0 TPOBEPKE
MPEIIOKEHHBIX TUTIOTES.

Bonpimoe BHUMaHWE yAENAETCS PEHMICHUI0 PACUETHBIX W KAYECTBEHHBIX
3agad. [lpu 3TOM nmns pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCA 33Ja4M C SIBHO
3a1aHHON (PU3NYECKON MOJEIIbIO, TTO3BOJISIIOLIUE TPUMEHSATh U3YUYEHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjenia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pasHbIX pa3aenoB. [|Jis KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3a/laHUs Ha
oOBsICHEHHE TpPOTEeKaHUs (U3MUECKUX SBICHUH M TIPOIECCOB B OKpY)KAIOIIEH
XKU3HU, TpeOyrommue BbIOOpa (U3NYECKOM MOIEIH MJi CHUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmMu DPI'OC COO k MarepualibHO-
TEXHHMYECKOMY OOecleueHno Y4eOHOro mporecca 0a3oBbIi YpOBEHb Kypca
¢u3MKN Ha ypOBHE CpelHero 001ero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBHSIX
IpeIMETHOr0 KaOuHeTa (M3MKH WM B YCJIOBHUSX HHTETPUPOBAHHOIO KaOMHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHeTre (U3MKU TODKHO OBITH
HeoOXouMoe J1abopaTopHOoe 00OpyJOBaHWE JJIS BBHITIOJTHEHUS YKa3aHHBIX B
nporpaMMe Mo (PU3MKe YICHUUYECKUX MPAKTUUECKUX padOT U JEMOHCTPAIIMOHHOE
o0opyaoBaHHE.

JleMoHCTpallMOHHOE  000pyJIoBaHHEe (QOPMHUPYETCSI B COOTBETCTBHUH C
OPUHIIAIIOM MUHUMAIBHON JOCTAaTOYHOCTH U OOECHEeYMBACT IOCTAaHOBKY
NEPEUUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JIEMOHCTpAIUi Jis
UCCIICIOBAaHMSI W3yYaeMbIX SIBICHMA ¥  TPOIECCOB, OMIHUPUYECKUX U
($yHIaMEHTAIBHBIX 3aKOHOB, HX TEXHHYECKUX MTPUMEHEHHIA.

JlabopaTopHoe 00OpymOBaHHE IS YYCHHUECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BHJIC TEMAaTUYCCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKhue KOMILJICKTHI
71a060paTOPHOTO O0OPYMOBAHMS JOJDKHBI OBITH TIOCTPOSHBI HAa KOMIUIEKCHOM
UCTIOJIH30BAaHUU aHAIIOTOBBIX W HU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTENBHBIX CHCTEM B BHJIE IU(DPOBHIX JTA00OPATOPHUH.

OCHOBHBIMU TETISIMU U3Yy4CHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

o (dopMupoBaHHE HWHTEpeca W CTPEMJICHUS OOYYarOIIMXCS K HAYIHOMY
U3yYEHHUIO TPUPOMABI, PA3BUTHE WX HWHTEIUICKTYyadbHBIX M TBOPYECKHX
CIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (popMHUpOBaHHE
MCCJIEIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOITNM SIBJICHUSM;

e (opMHpOBaHWE HAYYHOTO MHPOBO33PECHHSI KakK pe3ysibTaTa HW3YYCHHsI
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

o (GopMHpOBaHHE YMEHHU OOBSCHATH SBJICHUS C HCHOJIb30BAHHEM
du3NYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (DU3UKK I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU M TEXHOJIOTHI.

JlocTmxeHne 3TUX Lenel 00ecreuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

mpoliecce u3ydeHus Kypca GU3NKA Ha yPOBHE CPETHETO O0Iero o0pa30BaHMUS:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HAaHUW 00  O0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3HKY H
3JIEMEHTHI acTPO(DU3HKHY;

e (opMHupOBaHHE YMEHHMH TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OObACHEHMS] (PU3NYECKUX SBJICHUW B TMPUPOJAE M IS TPUHATHUS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB pELICHUS pa3IUYHbIX 3aJad C SBHO 3a/laHHOM
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3aanue (HU3MUECKON MOJIENH, aICKBAaTHOW yCIOBUSAM 3a/1a4uH;

e TMOHMMaHUE (U3MYECKUX OCHOB M MPUHIUIIOB JAECUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSIHUSA HA OKPYKAIOILILYIO
cpeny;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEIFHOTO TUIAHUPOBAHUS W MPOBEACHUS
(buU3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTepIpeTanuu UHGOpMaInH,
onpeeseHus: JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBMM JJisi pPa3BUTHS YMEHUIN MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenme ¢usmku (6a30Bblii ypOBEHb) Ha YpPOBHE CPEIHEro OOIIEro
obpazoBanust otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZEI0), B
11 kmacce — 68 "yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMme no (¢uU3MKE IMepeueHb JIabopaTOpPHBIX U
NPAKTHUYECKUX paboT SBISIETCS PEKOMEHJOBAaHHBIM, YYHMTENb J€JaeT BHIOOP
NpOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAWBHUIYaTIbHBIX
0COOEHHOCTEH 00yJarOIIUXCS.



COJEPXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

@usuka — Hayka O mnpuponae. HayuHble mMeToabl IO3HAHUSA OKPYKAIOLIETO
mupa. Ponp JkcrepuMeHTa W TEOPUM B IPOLIECCE TO3HAHMS MPUPOIBI.
OKCIIepUMEHT B (PU3UKE.

MogaenupoBanue ¢u3nyecKuX SIBIEHMM M mporieccoB. HayuHble TMIOTE3bI.
®dusnueckre 3aKOHbI U TEOPUH. I'paHUIBI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbp u mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHUHBI
MHPA, B IPAKTAYECKOU AEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBsle M LU(QPOBBIE M3MEPUTEIbHBIE NPUOOPBI, KOMIBIOTEPHBIE
JNATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBUKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKECHHS.
Cucrema otcuéra. TpaekTopusi.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOpPOCTb) M
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX NPOCKUMH HA OCH CHUCTEMBI KOOPAMHAT.
CrnoxeHue NnepeMereHUi U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsAMOJUHEHHOe nBrokeHue. [padukn
3aBUCUMOCTH KOOPJAWHAT, CKOpPOCTH, YCKOPEHHUs, IIYTH M NEPEMELICHUS
MaTepUaAIbHOW TOYKHA OT BPEMEHH.

CBoOomHOE TazieHue. Y CKOpeHHe CBOOOTHOTO TaIeHU.

KpuBonmHenHoe  nBuxeHue. JIBMKEHHE  MATEpPUAIBHOM  TOYKHA  IIO
OKPYXHOCTH C MOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTIIOBAasi CKOPOCTh, IMHENHAS
ckopoctb. [lepuon u yactora obpauieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBH>)KCHUE CHAPSIOB, LICMTHBIC U PEMEHHBIC MTEpelayuu.

Llemoncmpayuu

Mopens cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUS.

[IpeoOpa3zoBaHue IBUKEHUMN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXe U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaOmronenue nBukeHusi Teja, OpOIIEHHOTO IMOJ YIJIOM K TOPHU30HTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO NaJAeHUSI.

HamnpaBnenue CKOpoOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3ydyeHne HEpaBHOMEPHOTO IBHKEHHUS C LIEJIBbIO ONPEIEIICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLIECHHUS MEXAY NYTSIMU, NPOMAECHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE PAaBHBIE MPOMEXKYTKH BpPEMEHM TIPHU PAaBHOYCKOPEHHOM
JIBUKEHHUH C HAYAIIbHOU CKOPOCTBIO, PABHOM HYIIIO.

M3ydeHne nBUKEHNUs IapUKa B BI3KOMU )KUIKOCTH.

W3yuenune nBuKeHUS Tena, OpOIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ipunuun  otHocutenbHOCTH  ['anmuned. IlepBwit  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoit 3akon HeroToHa
JUTA MaTepUAIIbHOM TOUKHU. TpeTuii 3aKkoH HbroTOHA 1111 MaTepralibHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectu. llepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokos, ckoiabxeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJbXKEeHUs U cuiia TpeHus nokos. Koaddumuent tpenus.
Cuita cOnpOTUBIIEHUS IPU IBUKEHUU TEJIA B AKUJIKOCTH WIIN Ta3e.

[ToctynaTensHoe U BpalaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPAOTO Tena.

MOMEHT CHIIBI OTHOCHUTEJIBHO OCH BpamieHus. Ilmedo cuibl. YcnoBus
paBHOBECUSA TBEPAOIO TEIA.

TexHuyeckue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: MOIIINITHUKH,
JNBH>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHne nHEpPUUH.

CpaBHEHME MACC B3aMMOJCHCTBYIOIINX TEI.

Bropoiu 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cuJ.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT nehopmaruu.

HesecoMocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

Y cioBus paBHOBECHUS TBEPAOTO Tela. Buibl paBHOBECHSL.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydenue aBmxeHust Opycka Mo HaKJIOHHOW TIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pPE3MHOBOM 00pa3siie, OT uX aedopMaruu.

HccnenoBanue yClaOBUM pPAaBHOBECUS TBEPAOrO Tela, HMMEIOLIEro OCh
BpAILLCHHUS.

Tema 3. 3akonbl COXpaHeHUA 6 MeXaHUKe

Nmnynec MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTEpHUaJbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITyJIbCa TeEJd. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE nBUXKEHHE.

Pa6ota cuibl. MOIIHOCTH CHUJTBIL.

Kunernyeckass sHeprus MaTepuanbHOW TOUKH. Teopema 00 H3MEHEHUU
KMHETHYECKOU SHEPIHH.

[ToTrennmanbHas DHEPTHSL. [ToTrennmansHas SHEPTHUS yHpyro
nedopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas SHeprus Teida  BOIM3U
MOBEPXHOCTH 3€MJIH.

[ToreHunanbHble W HENOTEHUUaIbHble  cuibl.  CBsi3b  pabOThI
HEMOTCHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHW4YECKOM DHEPIMM CHCTEMBI TEll
3aKOH COXPAaHEHUSI MEXAaHUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
IIPYKUHHBIN [TUCTOJIET, IBM)KCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktuBHOE nBUXKEHHE.

[lepexon moTeHUMATbHON YHEPTHUH B KHHETUYECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBs3u paOOTHl CUIIBI C U3MEHEHHEM MEXaHUYECKOW PHEPruu
TeJa Ha IPUMEpe PACTSKEHMS PE3MHOBOTO JKIyTa.

Pasnen 3. MoJsekyasipHas pu3nka 1 TEPMOJIMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep IBMKEHHS U
B3aHMMOJEUCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TEN U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsbl MoJiekyn. KomnuectBo Beniectsa. [locrossHHass ABoraapo.

TennoBoe paBHOBecue. Temreparypa u €€ usmepenue. lllkama temmneparyp
Lenbcus.



Mopens  upeampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETHYECKOW TEOpPUM HJACaIbHOrO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETHUYECKOM SHEpPruy TEIUIOBOrO JBHXKEHUs uacTull rasza. [llkana
temneparyp KeneBuna. I'azoBble 3akoHbI. YpaBHeHne Menneneesa—Knanenpona.
3akon JlanbToHa. M3ompoliecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBlIeHUE H3OMPOLECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHUE: TEPMOMETD,
O6apomeTp.

Llemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OmnbITel 110 U Py3Un KUAKOCTEN U Ta30B.

Monens OpOyHOBCKOTO JBUKEHMUS.

Mogaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOILINE CYILLIECTBOBAHHE MEXMOJIEKYISIPHOTO
B3aUMOJIENCTBUSI.

Mopenb, WUTIOCTpUpYOLIas TPUPOAY AaBICHUS Ia3a HA CTEHKU COCY/a.

OneIThl, WUTIOCTPUPYIOIIME YPaBHEHUE COCTOSHHS MJICAJBHOTO Tasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHMI
00BbEMa KOMHATBI, JABJICHHS U TEMIIEPATypPhl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEX]ly TapaMETPAMH COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMoaunaMuueckass cucrema. BHyTpeHHAS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl €€ n3meHenus. KoiamuectBo temnoTsl U pabota. BHyTpenHsis
DHEPrusi  OAHOATOMHOIO  HWJEAabHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIMS, U3JIy4eHHUE. Y IeJIbHAs TEIJIOEMKOCTh BEILIECTBA.
KonruecTBo TEIIOTh NpH TEIIONEpEaaye.

[Tonsitue 06 ammabatHom mponecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHrne mepBOro 3akOHAa TEPMOJMHAMUKM K u3omporeccam. ['paduueckas
UHTEpHpeTalus padoThl rasa.

Bropoii 3akoH TepmMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOWNBI  OEWCTBHS  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MammuHax. KoahduUmmeHT moae3Horo
nevictBus TtemwtoBoil mamuHbl. [{ukn KapHo m ero kosddummeHT moje3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPHUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOJUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH HSHEpruM Tejla MPH COBEPIICHUU PabOThI: BBLIET
npoOKK W3 OYTBUIKM MOJA JAEWCTBUEM CXKATOro BO3AyXa, HarpeBaHue 3¢dupa B
JATyHHOU TpyOKe myTEéM TpeHus (BUICOEMOHCTPALIUS).

W3meHeHune BHYTpEeHHEH SHEprun (TeMIiepaTyphbl) Tejla Mpy Terionepeaaye.

OnbIT 1O anuabaTHOMY paCUIMPEHHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoont

[TapooOpazoBanue u koHnaeHncauus. Mcnapenue u kunenue. AOCoiOTHAA U
OTHOCHUTENbHASA BJIAXHOCTh BO3AyXa. HacellleHHBIM nap. YaenpHas TemoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHUS OT JaBJICHUSI.

Tsépnoe teno. Kpucrammmueckue n amopubie Tena. AHU30TPOIUS CBOMCTB
kpucrtamuioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanbsl. [lnaBnenue u
KpUcTayuM3anus. Y aelibHas TerioTa miasiieHus. Cyoaumanusi.

VYpaBHeHuUe TerI0Boro OanaHca.

TexHHUYeCKue yCTpPOMCTBA M MPAKTHYECKOE NPHUMEHEHHE: TUIPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU MOITYYEHUSI COBPEMEHHBIX MaTEPHAIIOB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoOIICTBa HACBHILLICHHBIX TAPOB.

Kunenue npyu moOHMKEHHOM JIaBJICHUU.

CriocoObI M3MepeHns BIAKHOCTH.

HabGnronenue HarpeBanust u MIaBJIe€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

M3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Paznen 4. JiaekTpoauHaAaMHUKA
Tema 1. Inekmpocmamuxa
OnexTpuzaums Tel. OJEKTpUYECKUil 3apsn. JlBa BHIA 3JIEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHK, TUANEKTPUKU U TOIYNPOBOJHUKHU. 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsia.
B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TodedHbI 3JIEKTPUUECKUAN 3apsil.
Onextpuyeckoe mnosie. Hampsok€HHOCTH  3yieKTpuueckoro mnojs. [IpuHuun



CYyHEPHO3ULIMU BJIEKTPUUECKUX MOJeh. JINHUM HanpsKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocraruueckoro  mojs.  [lorenmuman.  Pa3HocTh
MOTCHIMANIOB. [IpOBOOHUKM H JAUDIEKTPUKH B SJIEKTPOCTATUYECKOM IIOJIE.
JnanexTpuyeckas IpOHUIIAEMOCTb.

OnekTpoéMKocTb. KoHaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHnueckue yCTpOMCTBA W MPAKTUYECKOE IPUMEHEHUE: 3SIJIEKTPOCKOIL,
JIEKTPOMETP, DJIEKTPOCTATHUECKAasi 3alllUTa, 3a3eMJICHHE DJIEKTPOTPHUOOPOB,
KOHJIEHCATOpP, KONMMPOBAJIBHBIN aNnapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JICKTPOMETPA.

BzaumMopelicTBrEe HA3IEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUUECKAS 3ALIUTA.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaau
IJIACTUH, PACCTOSAHUS MEXIY HUMH U AUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUUYECKOrO TOKA.
Hcroynuku Toka. Cuina Toka. [IoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa LETH.

DNEKTPUYECKOE COIMPOTUBIICHUE. Y AEIbHOE COMPOTUBJIECHUE BEUIECTBA.
[TocnenoBaTenpbHOE, MapalIeIbHOE, CMEIIIAHHOE COCTMHEHUE IPOBOJHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MoIHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOBUKYILIAasi CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akoH Oma 111 MOJHOM (3aMKHYTOM) 3JIEKTpH4YecKoi 1enu. KopoTkoe 3ambIkaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TEMITEpaTypbl. CBEPXIIPOBOIUMOCTD.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYyYKOB.

[TomynpoBOIHHKH. CobOcTBeHHas u IIPUMECHAs MIPOBOJIUMOCTh
noIynpoBoAHUKOB. CBoicTBa p—n-niepexonaa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUuid TOK B pacTBOpax M  pacijiaBax  AJIEKTPOJUTOB.
DJIEKTPOJIUTAYECKAS AUCCOUMAIUS. DICKTPOJIN3.



OneKTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATENbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: amIepMeETp,
BOJIBTMETpP, PEOCTaT, HCTOYHUKHA TOKA, OJJICKTPOHATPEBATEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIC TTPHUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUOI,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYNPOBOJHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3MepeHune CUiibl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh COMPOTUBIICHUS UWIMHAPUYECKUX HPOBOJHUKOB OT JIJIUHBI,
IJIOIIAH MTOTIEPEYHOTO CEUCHUSI U MaTEpUaAIa.

CMenaHHOe COeTMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
rajJjbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBJICHHUS.

3aBUCUMOCThH CONIPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB NEKTPOIHUTOB.

W ckpoBoii pa3psa U IpOBOJIUMOCTb BO3yXa.

OnHOCTOPOHHSISE TPOBOAMMOCTD AUOA.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

M3ydeHne cMEmaHHOIo0 COEIMHEHUS PESUCTOPOB.

M3mepeHne 3JIeKTPOIBUKYILIEN CUJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJIEHUS.

Habmonenue snexrposnsa.

MexnpeaMeTHbie CBSA3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHsa B 10 kiacce oCyIIeCTBIsIETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (hakT, TUMOTEe3a, (Pu3nyeckas BeIUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOIENb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHHWH, JIMHEHHas (QyHKIus,
napa6oa, runepOosia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U UX MMPOEKIMHA HA OCU KOOPJUHAT, CII0KEHNUE BEKTOPOB.

buonoeusa: mexannueckoe ABMKEHUE B KUBOHM npupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPTraHU3MOB (BUbI TEIUIONEPENAaUuH, TEIJIOBOE PABHOBECHUE),
AIEKTPUYECKUE SABJIEHUS B )KUBOM ITPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUJIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEHM U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, JJEKTPOJUTUYECKAS] JIUCCOLMAINS,
rajibBaHUKa.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOIb30BAHHEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, MOMAIIUIHUKHA, HCMIOJb30BAHHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET W JApPYrue), IBUTaTelb BHYTPEHHEIrO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEpHAJIOB, B TOM WYHCJI€ HAaHOMAaTEpHaloOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYUHBIH MIPUHTED, ANEKTPOHArpeBaTEIbHbIC npuodOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Macnummnoe nose. In1eKmpoOMazZHUMHAA UHOYKUUA

[locTtossHHble  MarHuThl.  B3aumojeilcTBHE  ITOCTOSIHHBIX ~ MarHuTOB.
MarnutHoe mosie. BekTop MarHMTHOW WHAYKUMHW. [IpyHOMII Cyneprno3uuuu
MarHUTHBIX MoJiek. JIMHMKM MarHUTHOM WHAYKUMU. KapTuHa JIMHUM MarHUTHOU
VHIYKIWAH [OJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe TMOJie NPOBOJAHMKA C TOKOM. KapTmHa JMHUNA WMHAYKIHU
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTBue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOJly/ib U HanpaBjieHue. JIBUKEeHHE 3apsSyKEeHHON YaCTHUIbI
B OJTHOPOJIHOM MarHUTHOM MoJie. PaboTa cuisl Jlopenia.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
MHOYKIUAHW. OJIEKTPOABIXKYILAS CWia HWHAYKUUM. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanest.

BuxpeBoe »snexkTpuueckoe moJie. ONEKTPOABWKYIAs CHIa HHAYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIIATENBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKLIMHU. OJIEKTPOJBIKYIIAs  Ccujia
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTBI, JJIEKTPOJABUTATEIb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTULl, UHIYKIWOHHAS [1€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MAarHUTHBIM I1OJIEM.

JIvHUM MHIYKIUH MAarHATHOTO TOJIS.

B3anmonencTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOJABUKYIIECH CHJIbI MHIYKIIMU OT CKOPOCTH M3MEHEHHS
MAarHuTHOTO MOTOKA.

SIBneHKne CaMOMHIYKIIHUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanne neMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMAarHUTHON MHIAYKIIHUH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KO1€0aHus

KonebGarenbHas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
["apmonnueckue xonebanus. Ilepuox, wacrora, amrmumtyaa u Qaza KojgeOaHU.
[Ipy>kuHHBIN MasTHUK. MareMaTH4eCKnii MasTHUK. Y PaBHEHHE IapMOHUYECKHX
kosieOanuii. [IpeBpaiiienue s3Heprun Npu rapMOHNYECKUX KOJIEOaHUSX.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS B
UJCATBHOM KOJEOAaTeIbHOM KOHType. AHANOrus MeEXAy MEXaHUYECKUMH U
AIIEKTPOMArHUTHbIMU KoneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUH B UJICATHHOM KOJIE0ATEIIbHOM KOHTYpE.

ITpencraBieHue o 3aTyxaroUMX KojeOaHUsAX. BhIHYX/I€HHbIE MEXaHUUECKUE
KosebaHus. PezoHanc. BbIHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

[lepemennbiii  TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
IIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ M JACHCTBYIOIIEE 3HAYEHUE CHUIIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTso, nepenadya U NOTpPeOICHUE AIEKTPUUECKON
DHEPrUU. DKOJIOTMUECKUE PUCKHU NPU IPOU3BOACTBE NIEKTpodHepruu. Kymnbrypa
VICIIOJIb30BaHUs DJIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHE: JIIEKTPUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBaHue mnapamMeTpoB KOJIEOATENBHOM cHCTEMbl (IIPYXUHHBIA WIH
MaTeMaTUYECKHI MasTHHK).



HaGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HabGnronenue pe3onanca.

CBOOOTHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

OcuwinorpaMmsl (3aBUCUMOCTH CHUJIBI TOKA U HANPSKEHUS OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocienoBaTeNbHOM COEAWHEHHHM PE3UCTOPA, KaTyIIKU
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomol

HccnenoBanue 3aBUCMMOCTH NEPUOJA MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEPEeMEHHOTO0 TOKa B IENH W3 MOCJIEA0BaTEIbHO
COEAMHEHHBIX KOHJIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazHuUNHble 60JIHbL

MexaHndeckrue BOJHBI, YCIOBUsA pacnpocTtpaHeHus. llepuon. CkopocThb
pacrnpocTpaHeHusT W JJiuHa BOJIHBL. [lomepedHble YW TPOJOIBHBIE BOJIHBI.
WnuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSA U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anekTpoMaruuTHol BoJiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHWE, MPEJIOMIICHUE, MOISpU3anus, JUPPaAKIIS,
unTepdeperius. CKOpocTh JIEKTPOMATHUTHBIX BOJIH.

[IIxkana 37€KTpOMarHUTHBIX BOJIH. [IprMeHeHue 3J1eKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHLIMTBI paguOCBs3U U TeNeBUACHUSA. Paqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl.

TexHuyeckrue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUAarHOCTUKAa B TEXHUKE M MEIULMHE, panap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-meus.

Jlemoncmpayuu

OO0pa3zoBaHue M paCIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOTHHBIX BOJIH.

Konebmromeecs Temo Kak MCTOYHHK 3BYKa.

HabGmronenue orpakxeHus: ¥ NpeoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepeninu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HaOmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU U
YaCTOTON KOJeOaHMIA.



HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpaXECHHUE,
npesioMJIeHUE, Moaspu3anus, qudpakius, uHTephepeHus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsMmoiMHENHOE pacpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyd cBera. ToueyHbId HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxkeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBeTa. AOCOMIOTHBIN MMOKa3aTeh
npenomiieHus. llonmnoe BHyTpeHHee oTpaxeHue. [IpenenpHbIM yroa MoOJHOIO
BHYTPEHHETO OTPAKEHHSI.

HMucnepcust cBera. CiioXHbIN cocTaB 0eoro ceerta. Llger.

CobOuparomie W paccedBaroniue JuH3bl. ToHkas suH3a. DoOKycHOE
paccTosiHMe W ONTHYECKas cuja TOHKOM JuH3bL. [locTpoeHune uzoOpakeHUN B
coOMparoIIUX U paccenBalOIuX JuH3aX. Dopmysa TOHKOW JHH3BL. Y BEJIUYCHHE,
JTaBaeMoe€ JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHMMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpaxuus cBera. JludpakiuoHHas peméTka. YCJIOBHE HaOI0ICHUS
INIABHBIX ~MAaKCUMyMOB IIpM  NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TUPPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHnueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKON, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOISIPOUSI.

Llemoncmpayuu

[IpssMonMHEHOE pPAcHpOCTPAHEHUE, OTPAXKEHHE U IPEIOMJICHHE CBETA.
Ontuueckue mpudOpHI.

[lonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanre CBONCTB M300paKeHUH B JIMH3aX.

Mopaenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepenmnm cpera.

HaGmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu cBera.

[TomydyeHune cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomy4yenue ciexkTpa ¢ mMOMOIIbIO AUGPAKIIMOHHON PEIIETKY.

HaOmronenue nonsipusanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol



N3MepeHnue rnokasaress NpeJIoMIICHUS CTEeKJIA.
HccnenoBanre CBONCTB M300pakKeHUN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCHUTEILHOCTH
['panvipl  TPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctynatsl
CIIEIMAIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJYJISI CKOPOCTHU
CBETa B BaKyyMe, PUHIUIT OTHOCUTEILHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.
DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchl ¢ SHEPruer U UMIYJIbCOM PEISTUBUCTCKOM YaCTHUIbl. DHEPIHs
ITOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KEAHMOBOU ONMUKU

®dotonbl. opmyna [lnanka cBs3u sHEpruu GOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.

OTtkpeiThe 1 ucciaegoBanue ¢poroddpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dororddekra. YpaBHenue OiHITelHA Ui PoTtorddekra. «KpacHas rpaHuiia»
doTorpdexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYEeCKOe NJeCTBUE CBETA.

TexHrueckue YyCTpONCTBA U MPAKTHUECKOE MNpUMEHEHHE: (OTOIIEMEHT,
doromaTuuk, comHeuHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®dotoddekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeHIHETo GoTodddexra.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHUIO 0 -4acTHLI.
[Lmanerapnas mopens aroma. Ilocrynmatel bopa. M3nmydenue wu morsioumieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOrO YPOBHSI PHEPruM Ha Apyroil. Buabl
cnekTpoB. CIIEKTp ypOBHEN 3HEPIUHU aTOMa BOJOPOAA.

BonnoBele cBoiicTBa yactuu. Bonnel ne bpoinsa. KopnyckynsipHO-BOJIHOBOM
JyaJu3M.

CIOHTaHHOE U BBIHYKJICHHOE U31yYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Monens onbiTa Pezepdopa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Ha0nronenue nuHeyaThIX CIEKTPOB U3IIyYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HaOmronenue muHeRYaToro CrekTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI, JOKa3bIBAIOIINUE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
pagnoaktTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paauoakTuBHOro wu3nydeHus. CpoiicTBa anbda-, OeTa-, raMMa-u3JIy4CHHUS.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpona. Hykmonnas mozpens siapa I'eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe yucio sapa. M30tormsl.

Anba-pacnag. OJIEKTPOHHBI W TO3UTPOHHBIM Oera-pacnan. ['amma-
U3JlydeHue. 3aKOH paJuOaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlegext macchl sapa.

Snepnele peakunu. [lenenue u cuHTes aaep.

Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnembl M TEPCHIEKTUBHI
AJIEPHOM DHEPTETUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

MeTo1p1 HaOMIOIEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHUII.

dynaameHTanpHbIe B3auMOAeHCTBHU. EqMHCTBO (hr3nueckoi KapTUHBI MHpA.

TexHuyeckue yCcTpoMCTBAa M IIPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buibcona, siiepHbIid peakTop, aToMHast boMo0a.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOLINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Ortarbl pa3BUTHs aCTpOHOMUHU. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUECHHE
aCTPOHOMMUH.

Bun 3Bé3nnoro neba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUAMUMOE
JBH>KCHUE.

ConneuyHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounuwk sHeprun CosiHIA U 3BE3L.
3BE31IbI, UX OCHOBHBIE XapaKTEPUCTHKHU. [[narpamma «CHeKTpaiabHBIM Kiacc —
CBETUMOCTB». 3BE3/bl TJIaBHOM MOCIIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» JUIA 3BE3J TIJIABHOM IOCJIENOBAaTEIbHOCTH. BHYyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUN U 3Boronuu CoyHIa U
3BE3/1. DTambl )KU3HU 3BE3]I.

Mueunsiii Ilyte — Hama ["amaktuka. [Tomoxenune m aBwxkeHue CosiHLA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sSapax
rajgaKkTHK.

Bcenennas. Pacumpenne Beenennoii. 3akon Xa061a. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PenmukToBOE M3MydeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUMU.

Vuenuueckue nabnrooenus

HabGmronenus: HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN JJI ONpE/eNIeHUs MOJI0KEHUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

Habntonenus B Teneckon JlyHsl, minaner, Miieunoro Ilytu.

O6o01maromee NOBTOPEeHUE

Ponb ¢u3uku u acTpoHOMUUM B HIKOHOMHYECKOM, TEXHOJIOTMUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NeaTeTbHOCTH YelI0BeKa, pOJib U MECTO (PU3UKHU
¥ aCTPOHOMHH B COBPEMEHHOUM Hay4HOU KapTHHE MUpPa, pOJib (PU3NUECKON TEOpUn
B (QOpMUPOBAHMU TPEACTABICHUN O (U3MUECKOW KapTUHE MHpA, MECTO
bu3nUecKoil KapTUHBI MUpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTaBJIEHUH O TIPUPO/IE.

MexnpeaMeTHble CBA3H

Nzyuenne xypca ¢gusuku 0a3oBoro ypoBHs B 11 kiacce ocyriecTBisieTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTE€MaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YyYEHHEM METOAOB HAy4YHOTO
NO3HAHUS: sIBJICHUE, Hay4YHbIH (DakT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelIEeHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPUUECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKLUHMH HA OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
IPOM3BOJHBIC BJEMEHTAPHBIX (YHKIUH, NPU3HAKK MOJ00OUS TPEYroJIbHUKOB,
OTIpeJIeICHNE TUIOMIAIN TIIOCKUX (GUTYp U 00BEMA TElI.

buonoeus: snektpuueckue SBICHUS B SKUBOW Mpupoje, KosebaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SIBJICHUSA B KUBOW MPUPOAE, ACHCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMUS KPHUCTAUIMYECKON PpEIIETKH, CHEKTPATbHBIN
aHaJu3.



l'eocpaghusi:  mMarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MATHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMJICTPSICCHHUIA.

Texunonocus: NWHUAM DJEKTPOINEpeaady, TIEHEpATOp MNEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHOHHAS II€Yb, pajaap, PaguONpPUEMHUK, TEJIEBHU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI I1O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenne yueOHoOro mpeamera «Dusmka» Ha ypoOBHE CpETHETO OOIIeTro
obOpasoBanus (6a30BbIN YPOBEHB) OJDKHO OOECIEYUTH TOCTHKCHHUE CIICTYFOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS y4eOHOro npeamera « Oru3uka» JOJKHbI
OTpaxkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHOW BHYTPEHHEW TMO3WUIUEH JIMYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpUEHTALIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHUICKOrO O0OIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA JEATEILHOCTU B MPOIECCE peAM3allii OCHOBHBIX HANpaBICHUN
BOCIIUTATEBHOUN ESITELHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)KAaHCKOIrO
o0111ecTBa, y4acTBOBAaTh B CAMOYIPaBJIeHUU B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMO/ICICTBOBATH C COLIMATbHBIMU HHCTUTYTaMH B COOTBETCTBUHU C
X QYHKIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTD POCCUICKOI IPaKIaHCKOM UJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHUE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUXKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCIIE€ B
NEATEIIbHOCTH YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero Gpusnueckon Hayke;



5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K pa3MuHbIM cdepam npodhecCUOHATBHOU NeATeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oymymei mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTBH ¥ CIIOCOOHOCTHh K 0OOpPa30BaHUIO M CAaMOOOpPa30BaHUIO B 00JIacTH
(bU3UKY HA TIPOTSKEHUU BCEU KU3HH,

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYpPhI, OCO3HAaHWE TJI00aTHLHOTO
XapakKTepa KOJOTUUECKHUX MPOOIeM;

IJIAHUPOBAHKUE U OCYLIECTBIIEHUE IEMCTBUM B OKPYKAIOIIEH CpeJie HA OCHOBE
3HaHUS 1eJIel YCTOMYHMBOTO pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHre OmbITa JESITebHOCTH SKOJOTMYECKOM HAMpaBIEHHOCTH Ha
OCHOBE MMEIOITNXCSI 3HAHUH 10 (PU3HMKeE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HaHUE IIEHHOCTU HAYYHOU JEsTENbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHus: (U3UKA  OCYIIECTBISATh  MPOCKTHYID M HCCIEIOBATEIBCKYIO
NeSATeTbHOCTh MHIUBUIYAIBHO U B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHMBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBble JJornueckue aeiicTBUA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKECHHUS;
BBISIBIISAITH  3aKOHOMEPHOCTM W MPOTUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTE€pHUaAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUM JEATEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOT'O B3aMMOICHCTBUSI;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciiegoBarejbcKye 1eHCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIKOYEBBIMU IOHATUSMH U METOIAAMHU
buznuecKoil HayKu;



BJIJIETh HAaBbIKAMH y4€OHO-MCCIIEI0BATENbCKON M MIPOSKTHON EATEIbHOCTU
B 001acTé (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY
METOIOB pELIeHHUs 3a1a4 (PU3NYECKOTO COACPXKAHMS, NPUMEHEHHIO Pa3IUyHbIX
METOJIOB MIO3HAHUS;

BJaJE€Th BUAAMU JEATEIbHOCTH MO TMOJYYEHHIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PAa3IMYHBIX Y4EeOHBIX
CUTYallUsIX, B TOM YHCJIE IIPH CO3AaHUN YUEOHBIX MPOEKTOB B 00JaCTH (DPU3UKH;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M W aAKTyaJIM3UpOBaTh 3ajJauy,
BBIIBUTATh TUIOTE3Y €€ PpEelICHUs, HAXOAUTh apryMEeHTHl IS JOKa3aTelbCTBA
CBOMX yTBEPXJACHUM, 3a7]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh IOJlyYEHHBIE B XOJE pEIICHUs 3aJauyd  pe3yJbTaThl,
KPUTUYECKH OIICHHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JeSITeTIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (DUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

yMeTh TMEpPEeHOCHTh 3HaHUSA 10 (U3UKE B MPAKTUUYECKyI0 00IacTh
KU3HECSATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE UJICH, IPEJIaraTh OPUTMHAIBHBIE TIOJXO/AbI U PELICHHUS;

CTaBHUTb MPOOJIEMBI U 33]]a4H, IOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

Pabora ¢ unopmanmeii:

BJIa/I€Th HaBBIKAMH MOJy4YeHUS WHGOPMAIUU (PU3NYECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATh IOUCK, AaHalu3,
CHUCTEMAaTH3alMI0 M HMHTEPIpETalnio MHGOPMAIMK Pa3INYHBIX BUAOB U (opm
IpECTaBICHHUS,

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIINH;

UCIIONb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX Y KOMMYHHKAIlMOHHBIX
TEXHOJIOTUI B pEIIEHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aI[MOHHBIX
3ama4 Cc coOmoeHMeM TpeOOBaHUIl ASPrOHOMHMKH, TEXHHKH O€30MacHOCTH,
TUTHEHBbI, pecypcocOepexeHus, TMPABOBBIX W OTUYECKHX HOPM, HOPM
nH(OPMAITMOHHON 0€30MTaCHOCTH;

CO3/aBaTh TEKCThl (DU3MUECKOTO COJEpKaHUS B Ppa3IUYHbIX (opmarax c
y4€TOM HazHa4yeHUs WHGOPMAIMH U LIEJICBON ayIUTOPHH, BHIOUpAsi ONTUMAIIEHYIO
dbopMy npeacTaBIeHNUS U BU3yaTH3aIHIH.

KoMMyHHKAaTHBHBIE YHHBepPcaJibHble yieOHbIe 1eiCTBHA:
OCYILIECTBIIATH OOIIEHUE HAa YPOKaxX (PU3UKU M BO BHEYPOUHOU NESTEIHLHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyallud W  CMsr4artb
KOH(JIUKTBL;



Pa3BEPHYTO M JIOTMYHO H3Jararb CBOK TOYKY 3PEHHUS C HMCIOJIb30BaHUEM
A3BIKOBBIX CPE/ICTB;

MIOHMMATh U HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

NPUHAMATh ILEJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIWHUPOBATh JACHUCTBUA MO €€ JOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacrpenenath poyid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJAJAa M Ka)XXJOTO y4YaCTHHKA KOMAHIbI B
001U pe3yNbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHUBATh MWJAEH C TO3ULUHUA HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MMO3HABATENIbHYIO JAESITENbHOCTh B 00JIACTH
GU3MKM U aCTPOHOMMHM, BBISBISATH NPOOJEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUIEHUS PAacYETHBIX M KaueCTBEHHBIX
3a/1a4, TJIaH BBIMOJHEHUS MPAKTHYECKOW paboThl ¢ YUYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTEHU;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

pacimupsITh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSIBICHUIO HPYAULIMUA B 00JacTu
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOMW  peQuieKCMM  Kak  OCO3HAHMSA
COBEPIIAEMBIX JEUCTBUI M MBICIUTEIbHBIX IMPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHU;

UCITIOJIb30BaTh MPUEMBI PeIIEKCUU JUIsl OLICHKU CUTYyalluu, BHIOOpA BEPHOTO
pELICHMUS;



yMETh OIIEHWBAaTh PHUCKH W CBOEBPEMEHHO NPHHUMATh PEIICHUS IO UX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIW3€ pPEe3yJIbTaToB
JESITCIIBHOCTH,

IPUHUMATH CeOsl, TOHMMasi CBOM HEJIOCTATKU M IOCTOMHCTRBA;

NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHaAW3€ pPEe3yIbTaToB
NeSITEIEHOCTH,

pHU3HaBaTh CBOE MIPABO W MPABO APYTUX HA OIIHOKH.

B mporecce moCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMEI
no (QuU3MKEe IS YPOBHS CpeaHEero ooOmero oOpa3oBaHUs y OOy4aromuxcs
COBEPIICHCTBYETCS HIMOIIMOHAIIbHBIH MHTEIUICKT, IpEeIMOoJIararo A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAaHUsI, BKIIFOYAIONIETO CIIOCOOHOCTHh ITOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJICTh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOM AMOIMOHAIBHOHN cepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
YMOIMOHATBHBIM H3MEHEHHSIM | MTPOSIBIIATH THOKOCTD, OBITh OTKPBHITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHHUE K JTOCTIKEHUIO TSI U
yCIIexXy, ONTHMHU3M, WHHIIMATUBHOCTh, YMEHHE JEWCTBOBATh HCXOJS M3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MIOHUMATh SMOIIMOHAIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBATH €ro TIPH OCYIICCTBICHUH OOMICHHS, CIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEIKUBAHHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBaTh OTHOIICHUS
C IPYTUMHU JIFOJIBMHU, 3200TUTHCS, POSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

INPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha TMPUMEpPax PoOJb U MeCTO (U3MKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHpa, B Pa3BUTUM COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOUN ACATEIIBHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIIEeH:
MaTepualibHas TOYKa, MHEpLIHAJIbHAs CUCTEMa OTCUETa, aOCOIIOTHO TBEPAOE TEJO,
WJICaJbHBIN a3, MOJIEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU pelieHnH PU3NUECKUX 3a]1ay;

pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEIIECTBA U



AIEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBI)KEHUE, CBOOOJHOE IMaJICHUE TeJ, JBM)KCHUE IO OKPYKHOCTH, HWHEPIIUS,
B3auMoOJielicTBUE Tell, Tuddy3us, OPOYHOBCKOE JIBH)KEHHE, CTPOSCHUE KUIKOCTEH
¥ TBEPIBIX TEJ, U3MEHEHHE 00bEMA TEJI MPU HArpeBaHUU (OXJIAKICHUH ), TEIJIOBOE
paBHOBECHUE, MCHAPEHUE, KOHJCHCALHWs, IJIABJIICHUE, KPUCTAJUIM3ALNS, KUIICHHE,
BJIAKHOCTbH BO3/1yXa, MOBBIIICHHUE JABJICHUA T'a3a MPU €r0 HArpeBaHUU B 3aKPHITOM
cocylie, CBSI3b MEXAY NapaMeTpaMH COCTOSIHMSI Ta3a B  M30IPOLECCax,
AIEKTPU3ALMSA TEJI, B3AUMOJCHUCTBUE 3aPsJIOB;

OTIMCHIBATh MEXAHUYECKOE NBIDKCHHE, WCIONL3Yys (DU3NYECKHUe BEITMYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
MMIYJIbC Te€Jla, KWHETUYECKas dHEPrusi, MOTCHUUAIbHAS DHEPTUsl, MEXaHUUYECKas
paboTta, MexaHWYecKas MOIIHOCTh; IIPU ONUCAHUM TPABUIBLHO TPAKTOBAThH
(bU3NYECKUIT CMBICT HCIOJIb3YeMbIX BEIMYMH, WX OO0O3HAYCHHUS U €IUHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE NaHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMU
BEJIMYMHAMM;

OIMCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Yyd (U3MUYECKUEe BEIMYMHBI: JaBJIGHHE Ta3a, TeMmIleparypa, CpeaHss
KUHETHYECKAsl YHEPIrUsl XaOTUYECKOIO JBUKEHHS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, padoTa rasa,
KO3(PIUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
NPaBWIBHO TpaKTOBaTh (DU3WYECKUH CMBICIT HCIHOJIB3YEMbIX BEIWMYHH, HX
0003HaUEGHUS W EIUHUIBI, HAXOAUTh (OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO
(GU3UYECKYIO BEIHYHUHY C IPYTUMH BEIIMUYNHAM;

OIMCHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEIUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIIMAN, PA3HOCTh MTOTECHIMAJIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHA CMBICT HCIIOIh3yEMbIX
BEIIMYMH, WX OOO3HAYCHMS] M CIWHHMIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMHU BEJIMUYNHAMU;

aHaJM3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YS (PU3UYECKUE
3aKOHBI Y TIPUHLKIBL: 3aKOH BceMHUpHOTO TAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHEHUs MEXAHWYECKOM DHHEPruU, 3aKOH COXPAHCHUS WMITYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NMPUHIUII PABHOINPABUS WHEPLUAIBHBIX CHCTEM
OTCYE€TA, MOJICKYISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETUYECKON SHEPrUU TEIJIOBOTO JIBUYKEHUS MOJICKYJI C
a0COJIIOTHON TeMIEepaTypoi, MEePBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GbOpMYITHPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BHIPAKEHUE W YCIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHSAT, OCHOBHBIC TIPHUHIMIBI JEHCTBUS MAalllMH, TNPUOOPOB W
TEXHUUYECKUX YCTPOKMCTB; pa3inuaTh YCJIOBUS UX OE30MMACHOTO HCIIOJIb30BAHUS B
TIOBCETHEBHOM JKU3HU;

BBIMIOJHATh HKCHEPUMEHTHI 10 HCCIEAOBAHUIO (PU3MYECKUX SBICHUNH U
IPOIECCOB C HCIOJb30BAaHUEM MPSAMBIX M KOCBEHHBIX HM3MEPEHUU, TMPU HTOM
dbopmynupoBath mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro SKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYAOBaHHWS, MPOBOAWTH OMBIT U
(GbopMyIMpOBaTh BHIBOIBI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIUYUH, IPU
3TOM BBIOHMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS] W HUCIOJIb30BaTh H3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHUM;

UCCIICIOBAaTh  3aBUCUMOCTH  MEXIYy  (QU3NYECKUMHU  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUN, MPU STOM KOHCTPYHPOBATH YCTaHOBKY,
¢uKkCcHpOBaTh PE3yNbTAaThl IMOJYYCHHON 3aBUCUMOCTU (DU3HUECKUX BEIUYUH B
BUJIE Ta0IHIl U TpadUKOB, ANaTh BBIBOJBI IO PE3yJIbTaTaM MCCIICIOBAHMUS,

coOrofaTh MpaBmiia 0€30MacHOTO TPyla MPHU MPOBEICHUU HCCICIOBAHUN B
pamMKax y4eOHOTO DJKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATEIhCKOM W MPOSKTHOM
JESITEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyIOBaHUS;

pemath pacuéTHbIe 3aJadd C SBHO 3aJaHHOW (DU3HUECKOH MOJIENbIo,
UCTIONB3YS (hPM3UUECKHE 3aKOHBI U MPUHITUITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3aa4n
BbIOHpaTh (PU3UUECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUUYMHBI U (POPMYIIHI,
HEOOXOuMbIe 17151 €€ pelIeHUs, MPOBOAUTH PacuéThl M OICHUBATh PEATbHOCTD
MOJy4YEHHOTO 3HAUY€HUs (PU3HUUECKON BEIIMYUHBL

pelaTh KaueCTBEHHBIC 3a7a4i: BHICTPAUBATH JIOTUYECKH HEMPOTUBOPECUNBYIO
IENOYKY PACCYXICHHI C OMOpOHM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINN
Y TIPEJCTABJICHUS Y9eOHOW W HAyYHO-TIOMYJISIPHON MHGOpMAIUH, MTOTYIYCHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HH()OPMAIIHIO;

IPUBOJIUTH MPUMEPHI BKJIaJ1a POCCUNUCKUX U 3apyOEKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOILECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OO0paIlEHUH C MPUOOpPaMH U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTrO
MOBEJCHUS B OKPYXKAIOLIEH CPEJIE;



paboTaTh B TIpynIe C BbBIIOJHEHUEM pPa3jIMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALMOHAIBHO pACHpENEsaTh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJl€KBATHO OLICHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeAaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXaTb CPOPMUPOBAHHOCTD Y 00YUaIOIINXCS YMEHHMN:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (hU3MKU B (HOpMHpPOBAHUU
COBPEMEHHOM HAay4HOM KapTHUHBI MHpA, B PA3BUTUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NPAKTUYECKOW NESITEIBHOCTH JIOJAEH, LEIOCTHOCTh U EIUHCTBO
(du3nYeCKOi KapTUHBI MUPA;

YUUTBHIBaTh TPaHULBl IMPUMEHEHHUS M3YUYEHHBIX (PU3MUECKHUX MOJIEIEH:
TOUEYHBIN JIEKTPUUECKUMN 3apsi, JIyd CBETA, TOUEUHBII NCTOUHUK CBETA, sJEpHas
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3aJ1ay;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCHI) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJUHAMUKU U KBAaHTOBOM (DU3UKU: JEKTpUUECKas IPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEMCTBUS TOKa, B3aUMOJEHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasE WHAYKUWSA, JEWCTBHE MAarHUTHOIO TMOJS Ha
IPOBOJHUK C TOKOM M JIBIXKYIIMHCS 3apsf, JIEKTPOMarHUTHbIE KojeOaHus u
BOJIHBI, IPSIMOJIMHENHOE pPACIpPOCTPAaHEHHE CBETA, OTPaKEHUE, NPEIOMIICHHE,
uHTepdepeHyss, audpakuus W OOJSIpU3aLUs  CBETa, JUCHEPCUS CBETA,
dotornextpuueckuii 3hdext (poroaddexT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HCKYyCCTBEHHas
Pa0aKTUBHOCTD;

ONMCHIBATh W3YUYEHHBIC CBOWCTBA BEILECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  IPOBOAUMOCTh  PA3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HMCMONb3ys (U3MUECKUE BEIUYUHBL:
IIEKTPUYECKUI 3apsisl, CHJIa TOKa, AJIEKTPUYECKOE HANPSLKEHHUE, AIEKTPHUECKOE
COINPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, JJIEKTPOABMKYIIAsl cUila, paboTa TOKa,
UHAYKIIMS MarHuTHOro mojs, cwia Amiepa, cuia JlopeHna, MHIYKTUBHOCTH
KaTyIIKH, 3HEPIHsl DJIEKTPUYECKOTO M MArHUTHOIO IIOJIEW, MEPUOJ MU YacToTa
Koje0aHuN B KoJeOaTeNIbHOM KOHTYpe, 3apsii M CHjla TOKa B Mpolecce
TapMOHMYECKUX JJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOSHHE U
ONTHYECKasi CHJIa JIMH3bI, TIPU OMHCAaHUU MPABUIBHO TPAKTOBATh (DU3NUYECKUU
CMBICJI HCMOJb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS U E€JMHHUILIbI, YKa3bIBaTb
(GopMyIbl, CBS3BIBAIOIIME JIaHHYIO (PU3UYECKYI0 BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMU;

ONKCHIBATh M3YyYEHHbIE KBAHTOBBIE SBJIEHUS MW IMPOLECCHI, HCIOIb3Ys
(u3nyecKue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acToTa CBETA, YHEPTHS U UMITYJIbC (POTOHA, IEPUO NOJTypaciaaa, SHEPTUs CBSI3U
aTOMHBIX $J€p, IpPU OINUCAHUU INPABUIBHO TPAKTOBaTh (U3NYECKUN CMBICI
UCIIOJIBb3YEMBIX BEJIMYMH, MX OOO3HAUYEHHs M EIUHMIBI, YKa3blBaTb (OPMYJIBL,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIMYUHY C JPYTUMHU BEJIUYMHAMU,
BBIUUCIIATH 3HAaUCHUE (PU3MUECKOIN BEIIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLIECCHl U SBIECHUS, UCIONIB3Ys (PU3HUECKUE
3aKOHBI M MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEI0BATENBHOIO U MapauIeIbHOTO
COCIMHEHNS IPOBOJHUKOB, 3aKOH Jxoyisa—J/IeHnma, 3aKOH 3JIEKTPOMarHUTHOM
UHAYKIIMH, 3aKOH MPSMOJIMHEHHOTO PaclpOCTPAHEHHUS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETA, ypaBHEHUE DWHIITEHHA s GoTtodddexra,
3aKOH COXpAHEHMsI 3HEPIUHU, 3aKOH COXPAHEHHUs HMITyJIbCA, 3aKOH COXPAHEHUs
AIIEKTPUYECKOTO 3apsifia, 3aKOH COXpPAHEHMs] MaccOBOrO 4Mcia, nocTynarel bopa,
3aKOH paJMOaKTUBHOIO pacraja, pu 3TOM pa3inyaTh CIOBECHYIO (JOPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHWE U YCJIOBHS (IpaHHUIbI, OOJACTH)
NPUMEHUMOCTH,

OIpEAEIIATh HAIlPaBJIEHUE BEKTOpPA UHAYKLIUHA MarHUTHOTO 10JIS IPOBOIHUKA
C TOKOM, CHJIbl AMIiepa U cuiibl JIopeHna;

CTPOUTh M ONHCHIBATh H300paXEHHE, CO3/1aBa€MO€ IIJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEN0BAHUIO (PU3NYECKUX SBJICHUNH U
IPOLECCOB C HUCIHOJB30BAHUEM IPSAMBIX M KOCBEHHBIX HM3MEPEHUH: IpPHU ITOM
dbopmynupoBath MpobOiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(GbopMyIUpOBaTh BHIBOJIBI;

OCYILIECTBJISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIMYUH, IIPU
3TOM BbIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMs] U HUCIOJb30BaTh H3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX M3MEPEHMM: TpU 3TOM KOHCTPYHpPOBaThb YCTAHOBKY, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUMYMH B BUZAE TAOIMI] U
rpa(uKoB, AeJIaTh BbIBOJBI 10 PE3YJIbTaTaM UCCIICIOBAHHUS;

co0iroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIIEIOBAaHUMN B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W TPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB M J1aOOpaTOPHOIO
000pyI0BaHUS;

pemiate pacu€THbBIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (PU3HUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aJauu
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (POPMYIIHI,



HEOOXoaAuMbIe JJisd €€ pEelIeHHs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIYYeHHOTO 3HAYeHUS (PU3HUUYECKOUN BEIMYUHBI,

pelaTh KaueCTBEHHbIE 3a7a4i: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LENOYKY PacCyXICHHU C OMOpOM Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU HU
bu3nYecKue SBICHNUS;

UCIIOJIb30BaTh ~ MpPU  pPEIIeHHMH  y4eOHbIX  3ajlad  COBPEMEHHbIE
UH(OPMAIMOHHbIE TEXHOJIOTMH JJISI TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU
U TPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TIOMYJSIPHON MHGOpMaIUy, MOTYYSCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHAJTU3UPOBATD MOJIy4aeMyto HH(POPMALIUIO;

OOBSCHITh TPHUHIMIBI JIEWCTBHUS MAIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOrO MCIOJIb30BAHMS B MOBCEIHEBHOU
KU3HU,

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
U1 obecnieueHrss 6€30MacHOCTH MPU O0pallieHUuH ¢ MpUOoOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTIO
MIOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTatb B TpYIINE C BHIIOJHEHUEM pPA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATH padOTy TPYIIbl, PalMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUTAHUPOBATh JIE€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJleKBATHO OLICHHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uuppoBbIe
Ne i/ P Konrtpoabsnbie IIpakTnueckue (pp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznea 1. PDU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nKa ¥ METO/Ibl HAYYHOT'O TO3HAHUS 2 bubmmorexa LIOK
' A e https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [IOK
21 Kinemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Hunasika / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUsI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Uroro no pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [IOK
' TEOpHU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMMKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 bu6nuoreka [IOK
’ da3oBbIe MEPEXOIbI 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

Hroro no pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
bubmunoreka LIOK

41 JIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTosiHHBIN JIEKTpUYECKHUI TOK. TOKH B 12 bubmunoreka LIOK

’ pa3IMYHBIX Cpemax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe noje. IeKTpoMarHuTHas 1 1 3 bubmmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41¢c97¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKkue U AIEeKTPOMarHuTHBIC 9 1 bu6nuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHn4yeckHe U 3J€KTPOMarHUTHbBIE 5 | bubmmoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢c
bubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUAILHOU TEOPUH 4 1 bubmmoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41¢c97c¢
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®PU3UKA
4.1 DJIeEMEHTHI KBAHTOBOU OITUKH 6 ng;;lrif;igz?fmcwc
4.2 Crpoenue aToma 4 bubmmoreka [JOK



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

https://m.edsoo.ru/7f41c97c¢

4.3 ATOMHOE SApO

bubmunoreka LIOK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPUZUKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 ngﬂ;;fg;groui 41c97c
Uroro no pazgeny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHMUE

10 KIIACC
Kosaun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTsI padoThI
pecypchl
dusuka — Hayka o IpuUpoe.
1 Hayunsie MeT(})IK bl HOIIi)HaI.)HI/ISI 1 bubmorexa [OK
v A https://m.edsoo.ru/ff0c32¢2
OKPY>KaIOIIIeT0 MUpPa
Ponw u mecTo ¢pusuku B

) dbopMHUpPOBaHUH COBPEMEHHOMN | bu6nuoreka [IOK
Hay4YHOUN KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKOU NeATEIbHOCTH JIIOIECH
Mexannueckoe OBUXKEHUE.

3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO | bubmoreka [IOK
nBwxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpSIMONMHENHOE | Bu6muotexa [JOK
JIBYKECHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bu6nuorexa [IOK
JIBAXKEHUE https://m.edsoo.ru/ff0c372¢

6 CBobOomHoe majieHne. Y CKopeHue | bubnuotexa [JOK
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUKEHHE.

7 JIBrmykeHHEe MaTepUaIbHOM TOYKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun oTHOcUTENbHOCTH | anues. 1 bubmunoreka LIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNHuepuuanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [lpunnun

9 Cynepno3uiuu cuil. Bropoit 3akox Bubmmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HrroToHa ast MaTepuanbHON TOYKU

10 Tpetnii 3akon HeroToHa miis bu6nuoreka [IOK
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TsAroteHus. Cuna

11 TspkecTH. [lepBas kocMuueckast bubmorexa [JOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Kodddument tpeHust.

13 Cuna CEHpOTI/IBJIeI({bI/Iq:I pu I[BI/I)P;(GHI/II/I bubnmorexa LOK

https://m.edsoo.ru/ff0c3f76
TeNa B KUAKOCTH WJIH ra3e
[ToctynarensHoe U BpaliaTreiabHOe

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmeHT cunsl. [1nedo cumnsl. Ycenous https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOIO Tesa
Nmnynbec maTepuanbHOU TOYKH,

15 CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE IBUKEHHE
PaGora 1 MOIITHOCTE CHJIBL.

16 Kunernueckast sHEprust MaTepruagibHON bubmmoreka [JOK
Touku. Teopema 00 U3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPIUU

17 [ToreHunanbHas dHEprus. Bu6muotexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[TorennumanbHas 3HEPTUs yupyro
neOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3Heprus Tena BOIU3u
MMOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumanpHbple U HEMOTEHIUAIBHBIE
cuiibl. CBsA3b paboThI
HEMOTEHUHUATbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOI SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTrUuu

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478¢c

19

JlaboparopHas paboTa
«HMccnemoBanue CBs3U pabOTHI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha MPUMEPE PaCTIKCHUS
PE3MHOBOT'O JKI'yTa

20

KonTtponbHas pabora o Teme
«Kunemartuka. Jlmnamuka. 3aKOHBI
COXpaHEHHUS B MEXAHHUKE)

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep JBUKECHUS U
B3aUMOJICUCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TeEI

23

Macca monekyn. KonnuectBo
BemectBa. [locTostHHas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTypa
u e€ uzMmepenue. [llkana Temneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ilenbcus

HUneansueiii raz B MKT. OcHOoBHOE

but6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemrepaTypa Kak Mepa
26 CpeHEeW KMHETUYECKON SHEPTUU bubmmoreka [JOK
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona
27 3akon [lanpToHa. 'a30BbIC 3aKOHBI
JlaboparopHas paboTa
73 «HccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMmH COCTOSHUS
Pa3peKEHHOr0 ra3a
29 N3omnporieccrl B uaeaabHOM ra3e u ux but6mmoreka [IOK
rpaduyueckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpenuss sneprus
TEPMOJNHAMHYECKON CHCTEMBI U
30 crroco0n! e€ m3meHeHus. KoanyaecTBo bubnuotexa [JOK
TEIJIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPrusi OJJHOATOMHOTO UJI€aTbHOTO
rasa
31 Bunael renonepenaun bubmmorexa [OK
https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonnuecTBo TEmnoThI Npu bubmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Terutonepenade. AauadbaTHbI mpoiecc
13 [lepBblil 3aKOH TEPMOJAVMHAMUKH U €T0 bubmmoreka [JOK
NIPUMEHEHUE K U30ITpoIieccaM https://m.edsoo.ru/ff0c5efc
34 HeobpaTumocTs poIeccoB B bubmmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJINHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Mpunuun nevicreus u KI1/ remoBoit

but6mmoreka [IOK

35 MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIIJ]
37 DKooruyeckre mpoodIeMbl
TEIJIO3HEPTEeTUKU
13 O6o0maromuii ypok «MonexkysipHas bubnuotexa [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHTtponbHas pabota mo teme
39 «MonekymnspHas ¢puzuka. OCHOBBI bubmorexa [IOK
yip ’ https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI
40 [TapooGpazoBaHue U KOHACHCALUS. Bu6muotexa [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIFOTHAS 1 OTHOCHTEIIbHAS
41 BJIAXXHOCTh BO3yXa. HachileHHBIN bubmorexa OK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannuueckue u
4 amopdHbIe Teaa. AHU3OTPOITHS bu6nuoreka [IOK
CBOMCTB KpuUCTaJLIOB. JKujakue https://m.edsoo.ru/ff0c6510
Kpuctamuibl. COBpeMEHHbIE MaTepHUAaIIbI
[TnaBneHue M KpUCTAIIA3AITHS.
43 VY nenbHas TEII0Ta MJIaBJICHUS bubmorexa [IOK
g ’ https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmunoreka LIOK
44 YpaBHeHHE TEIIOBOTO OajaHca
PABHCHHE TEIIOBOT i https://m.edsoo.ru/ff0c6820
45 OnekTpu3anus Tei. JNeKTPUIECKUN bubmmoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

[IpoBOTHUKY, TUATIEKTPUKH U

46 IIOJYIIPOBOAHUKU. 3aKOH COXPaHEHUS bubmmorexa LOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bec
ANEKTPUUYECKOTO 3apsiia
BzaumopeiicTBue 3apsa10B. 3aKOH
47 Kynona. ToyeUHBIN 3JIEKTPUYESCKUI bubmmorexa LOK
y ’ p https://m.edsoo.ru/ff0c6ced
3aps
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
43 nosist. [IpuHOun cynepno3uuuu bubmmoreka [JOK
BNIEKTPUYECKUX NoJe. JInnnuu https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cuit 37eKTpOCTaTHUECKOTO
49 nois. [Torennuan. PasHocTh bubnnorexa LIOK
) At https://m.edsoo.ru/ffOc6f00
[IOTEHIMATI0B
IIpoBOAHUKY U TUDIEKTPUKHU B
50 anpeKT OCTaTUYECKOM nonIe bubmmorexa [OK
P ’ https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
but6mmoreka [IOK
51 DnexkTpoéMKocTh. Konnencaro
p a P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IJIOCKOTO
52 KOHJEHCcaTOpa. DHEPrUs 3apSKEHHOTO bubmmorexa [OK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJCHCATOpa
53 JlabopaTtopHas pabora "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHLHOTO

amnrmapara, CTpyHHOT0 IpUHTEpA.
DJIEeKTpOCTaTUYECKAs 3alUTa.



https://m.edsoo.ru/ff0c6bcc
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3azeMJIeHHE SIEKTPONPUOOPOB

55

DIJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
cymiectBoBaHus. [[0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTKa Lenu

56

[MocnenoBarensHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHHUKOB. JlaboparopHas pabota
«M3ydeHne CMeIIaHHOTO COCTUHCHUS
PE3UCTOPOBY

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma aJ1s MOJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«3mepenue DJ1C ucTouHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBICHUS

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBHblil ypok. KonTposibHas
pabora o Teme "InexkTpoauHamMuka' /
Bcepoccuiickas mpoBepodHas paboTa

bubmunoreka LIOK
https://m.edsoo.ru/ff0c8c56

60

Ob6o06maromuit ypok
«OnexTponuHamukay / Beepoccuiickas
npoBepovHas paboTa

bubmunoreka LIOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHask IPOBOAUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJIeHI/IH MCETAJIJIOB OT
teMriepaTypbl. CBepXIIPOBOIUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
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DIIEKTPUUYECKUI TOK B BaKyyMe.

62 CBolicTBa 3JIEKTPOHHBIX MyYKOB 1
[omynpoBoiHUKH, UX COOCTBEHHAS U

63 npuMecHas poBoauMocTs. CBOMCTBa 1 bu6nuorexa [IOK
p—n-nepexona. [lonynpoBogHuKoBbIE https://m.edsoo.ru/ff0c84ae
npubopHI
DJIEKTPUUYECKUH TOK B paCTBOpax v

64 pacIiaBax 3JIEKTPOJIUTOB. 1 bu6nuorexa [IOK
DIEKTPONUTHYECKAs! JUCCOLHAIIHSI. https://m.edsoo.ru/ff0c82ba
DIEeKTPONN3
DJIEKTPUUYECKUH TOK B ra3ax.
CaMOCTOSITeIbHBIN U bubnuotexa [JOK

65 . 1
HECaMOCTOSTENIbHBIN pa3psal. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DNeKTpUUYECKHe MPUOOPHI U

66 YCTPOMCTBA M UX MPAKTUYECKOE 1 bu6nuoreka [IOK
npumeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€3011aCHOCTH
KoHTtponbHas pabota mo teme

67 «nekTpocratuka. [locTossHHBIN 1 bu6nuoreka [IOK
3JIEKTpUYECKUl TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3JIMUHBIX cpeaax»

68 PesepBHblil ypok. O600maomuii ypok | bubmmoreka [JOK

o temaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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11 KIIACC

KouaunyecTBOo 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoabusie — Ipakrueckue fa[:;i‘ennﬂ ggil;zzl;fenbnme
padoThI padoTsI pecypen
[TocTostHHBIE MATHUTHI U X

| B3auMoOAeicTBHE. MarHuTHOE IIOJIE. 1 bu6mmoreka [IOK
Bektop MarHuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIAYKLIIHHU
MarsuTHO€ 1oJie TPOBOTHUKA C

) TokoM. OnbIT Dpcrena. 1 bubanorexka [HOK
B3anmopeiicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas padota «M3yueHnue 1 | bubmmoreka [JOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
IIPOBOAHMK C ToKoM. Cuita Amnepa.

4 JlaGopatopHnast pabora | | bubmmoreka [IOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleicTBMEe MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apSyKEHHYIO YaCTHLLY. | bubmmoreka [IOK
Cuna Jlopenna. PaGoTa crib https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpoMarauTHas HHAYKIUs. [loTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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nHaykuu Gapanes

JlaboparopHnas pabota
«HccnenoBanne sIBICHUS
AJIEKTPOMArHUTHON MHIYKIIAW

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBIEHUE
camouHaykiuu. IJ1C caMOMHIAYKIIUH.
DHeprusi MarHUTHOTO TOJIST KATYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHnYecKkue ycTpoicTBa U UX
MPUMEHEHHE: TOCTOSSHHBIE MAIHUTBI,
AEKTPOMArHUTHI, FIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHIl,
HWHAYKIUMOHHAA MCYb

10

O6o0maromuii ypok «MarautHoe
moJie. DIEKTPOMarHUTHAS WHIYKIIHAS)

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonrponsHast pabora o Teme
«MarsuTHoe 1nozJe.
DNeKTpOMarHuTHasE MHTYKIIUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIC MEXaHHUECKUE
Kosebanus. ['apMoHnUeckue
KosieOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
NeproJia MajIbIX KojieOaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACCBI I'py3a»

14

Konebarenbublit koHTYp. CBOOOAHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
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SJICKTPOMArHMTHBIC KoJIeOaHHS B
nacajibHOM KoJIe0aTETbHOM KOHTYPC.
Awnanorus MCKIAY MCXaHUYCCKNMU U
SJICKTPOMAarHuTHBIMHA KOJICOAHHSIMU

15

®opmyna Tomcona. 3akoH
COXPAHCHUS SHCPIrUr B UACAIIbHOM
KOJIeOaTeIbHOM KOHTYpE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxaromux
KosieOaHusAX. BoIHyXIeHHBIE
MeXaHUYeCKHEe KojacOanus. Pe3oHaHc.
BbIHYXICHHBIE 2JIEKTPOMArHUTHBIE
KoJIeOaHus

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepemenHnsblil Tok. CHHYCOUJAJIbHBIN
MEpEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JIEHCTBYIOLIEE 3HAYEHNUE CUIIBI TOKA U
HaIpsKEHUs

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpauncdopmarop. [Ipoussozactso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

19

Y CTpoiCTBO M MPAKTUUECKOE
IIPUMEHEHHE AIEKTPUYECKOTO 3BOHKA,
reHepaTopa epeEMEHHOro TOKa,
JIMHUU 3JIeKTpoliepesayd

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKHU TIPU
MIPOU3BOJICTBE AJIEKTPOIHEPTUH.
KynbTypa ncnosnb3oBanus
ANEKTPOIHEPTUH B IIOBCEAHEBHOM
KU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexanudeckue BOJIHEI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Ckopocth

Bbu6nuoreka [JOK

21
pacnpoCTpaHEHHUS U JIJTNHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsle ¥ MPOIOIBbHBIE BOJTHBI
2 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJHBI, UX
23 cBoKcTBa U ckopocTsk. [lkana bubmmorexa [TOK
p ' https://m.edsoo.ru/ff0ccfe0
3JEKTPOMArHUTHBIX BOJIH
[TpuHIMIBI paguOCBsI3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3U. Pagnosiokamuys
)5 KonTponbnas padota «Konebanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMOnMHENHOE paCIIPOCTPAHEHUE
2 CBETa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
Toueunslii ICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [locTpoenue bubmmorexa [TOK
p L p https://m.edsoo.ru/ff0cd4e0
1300pakeHM B TUIOCKOM 3€pKalie
[Ipenomnenue ceta. [loaHoe
73 BHYTpeHHee oTpakeHue. [IpenenbHblii bubanorexka [HOK
YIOJI IOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
79 Jlaboparopnas padota «3mepenue bubmmoreka [JOK
MOKA3aTels MPEIIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [ocTpoenne n300paxeHuii B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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nuH3e. opmyiia TOHKOM JIMH3BI.
YBenuueHue JTUH3bI

https://m.edsoo.ru/ff0cddle

Jlaboparopnas pabota

31 «HccrnenoBanue CBONCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
0 oenoro ceera. L{er. JlabopaTopras
pabota «Habmonenue aucnepcuu
CBETa»
13 WnTtepdepennus creta. Audpaxius bubmmoreka [JOK
ceera. JIudpakunonHas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
3 OnTudeckue MpUOOPHI M YCTPOMCTBA U
. YCIIOBUS UX 0€30MaCHOTO TPUMEHEHUS
['panuIBI TPUMEHUMOCTH
16 KJIacCCUYECKOM MexaHuku. [TocTynarsl bubmuorexa [JOK
CIIELIMAIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeIJIeHre BPEMEHH M COKpaIEHUE buGnnorexa LIOK
https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprus U UMIYJIbC PESITHBUCTCKOM
38 yacTullbl. CBSI3b MacChl C SHEPTHUEN U buGnnorexa LIOK
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS TTOKOS
Konrponsnas padora «OnTHKa.
39 OcHOBBI crielIuaIbHON TEOPUHN bubmmnorexa [IOK

OTHOCUTCIIBHOCTH

https://m.edsoo.ru/ff0cf610



https://m.edsoo.ru/ff0cdd1e
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®oronsl. opmyna [1nanka. Jneprus

Bbu6nuoreka [JOK

40
Y UMITYJIbC (pOTOHA https://m.edsoo.ru/ff0cfel16
OTKpBbITHE U HCCIIEN0BAHUE Eu6 [TOK
HOIMoTEKA
41 .0 A T.
pororppexTa. Ombirr https://m.edsoo.ru/ff0cffc4
CroieToBa
3akons! hoTodddexra. YpaBHeHHE
42 BﬁHmTegHa nq;)l(bti)OToaq);eKTa bubmorexa HOK
a ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotosddexra
Haenenne cBera. Onwitel I1. H.
43 JlebeneBa. XvMHUYECKOE NEHCTBHUE bubmorexa LIOK
AeBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTponucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
¢dhoTodeMeHT, (OTOIATUHK,
CoJIHeUHas OaTapesi, CBETOIHO]T
45 Pemenue 3agad mo reme «JE€MEHTBI bubmuorexa [JOK
KBAaHTOBOU OIITUKHUY https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnBITEI
46 Pesepdopna no paccesHuo o-4actu bubmmorexa [TOK
pLOPA p t https://m.edsoo.ru/ff0d091a
IInanerapnas monens aroma
bu6mmoreka [IOK
4 IT b
7 OCTYIATEL HOpa https://m.edsoo.ru/ff0d0afa
Wznyduenne u miornomieHne GpoTOHOB
48 i I/I}ll'Iqe exoe aTOMEIIH co H(()bro OBHS bubmmnorexa [IOK
P pexo . g P https://m.edsoo.ru/ff0dOafa
SHEPTrUu Ha apyroil. Buasl cekTpoB
BonHoBEIe cBoiicTBa yacTull. BoHEI
. bubmuorexa [JOK
49 ne bpoiina. KopnyckynsipHo-

BOJIHOBOM nyanu3M. COHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTYUCHUC

50

OTKpBITHE paTMOAKTUBHOCTH. OMBITHI

Pesepdopaa mo onpexneneHuio cocrasa

PaaAOaKTUBHOI'O U3JTYUCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgaoiicTBa anbda-, 6era-, raMma-
n3nydeHus. BrnusHue
PaZiOaKTUBHOCTH Ha KUBBIE
OpPTraHHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnan. ['aMma-u3nydyeHue

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B sijIpe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipo6iiempl, TEPCIEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPTEeTUKHU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTUlbl. OTKPBITHE
o3uTpoHa. Meronbl HaOMIOACHUS U
PEruCTpalvy 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMOJIeCTBUS. ENMHCTBO
(bu3nUecKoil KapTUHBI MUPay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DTarbl pa3BUTHS ACTPOHOMHUH.
[Ipukiagnoe 1 MEPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMUHM. Bun
3BE31HOrO Heba. Co3Be3us, ApKHUe
3BE3 MBI, INIAHETHI, UX BUANMOE
nBrokenne. ConHeyHas cCUCTeEMa



https://m.edsoo.ru/ff0d0fd2
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56

Comnnaue. CoHeuHast aKTUBHOCTD.
Uctounuk sueprun CosiHia v 3BE311

57

3BE3bI, NX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
IIOCJIEI0BATEILHOCTH. BHyTpEeHHEE
cTpoeHue 3B€311. COBpEMEHHbBIE
MIPEACTABIECHUS O IIPOUCXOKICHUU U
spostronny CoJIHIA U 3BE3

58

Muneunsiii I1yte — Hama 'anakTuka.
ITonoxxenne u nBuxenne CosHLa B
lNanakrtuke. I'anaktuku. Y€pHbie
IBIPBI B IIPAX TaJaKTUK

59

Bcenennas. Pazberanue rajgakTuk.
Teopus bosbioro B3psisa.
PennkroBoe uznyudeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas pabota «21€eMEHTHI
ACTPOHOMUU U aCTPOPUIUKI»

62

Oo6o06maromuit ypok. Poib pusuxu n
ACTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COLIMAIbHOM B
ATUYECKOH cdepax AesaTeIbHOCTH
YeJoBeKa

63

O6o6maromuii ypok. Pois u Mmecto
($U3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Posb




¢busnueckoit Teopun B GOpMUPOBAHUH
MpeACTaBICHUH 0 pu3nyecKon
KapTHHE MHpa

O6o06mraromuit ypok. Mecto
¢u3nveckoil KapTUHBI MUpa B 001IEM

65 PSAly COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX IIPEICTABICHUN O IPUPOIE

66 PesepBHbIil ypok. MaraHutHoe mnoie. 1
DneKTpoMarHuTHast UHIYKIUS
PezepBHbiil ypok. Ontuka. OCHOBBI

67 CIIELIMATIbHON TEOPHUH 1
OTHOCHUTEIBHOCTH
Pesepunsiii ypok. KBanToBas ¢usuka.

68 aﬂel\feHTBI};.IZZTPOHOMI/II/I u ! 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d 1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMBI

10 KJTIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yabTAThl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TpUMEpPAX polb W MeCTO (PU3UKH B
(hOpMHUPOBaHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

VY4YuTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (PU3MYECKHX MOJEINei:
MaTepuajibHas TOYKa, MHEpIHUalbHas CUCTeMa OTCuY&Ta, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJCINA CTPOCHMS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYECUHBIM OJJICKTPUYECKUU 3apsii — IPU PELICHUU

bu3nuecKux 3aaa4

10.3

PacniosnaBate Qusnueckue sBIEHUs (MPOIECCHI) U OOBSICHATH MX HA
OCHOBE 3aKOHOB MEXAaHHUKH, MOJIEKYJIIPHO-KHHETUYECKON TEeOpHH
CTPOCHHSI  BEIIECTBA M  DJIGKTPOJAWHAMHUKU: DPAaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJMHEIHOE JBMKEHUE, CBOOOIHOE TaJleHUe
TeJd, JBWKEHHE MO OKPYXHOCTH, WHEpLUs, B3aHUMOJCHCTBHE TEI;
muddy3usi, OpOYHOBCKOE MABM)KEHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  TeJ, M3MEHEeHHWe o00BhEMa Teln TpU  HarpeBaHHH
(oXJTaXXIeHNHN), TEIUIOBOE pABHOBECHE, HCIIAPCHHE, KOHJCHCAIHS,
MJIaBJICHUE, KPUCTAJUIM3alKs, KHUIICHHE, BIAXHOCTh BO3/YyXa,
MOBBIIICHHUE JAABJICHUS ra3a MPH €ro HarpeBaHWU B 3aKPBITOM COCY/E,
CBSI3b MEXOY IapaMeTpaMu COCTOSIHHSI Ta3a B H30Ipoleccax;

AJIEKTPU3ALNS TEN, B3aUMOACHCTBHE 3apsIOB

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCHOIb3ys (U3HUEcKue
BEJIMYMHBI: KOOpAUHATA, MYTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE,
Macca Tela, CWIa, WMIYJIbC Tejla, KHHETUYecKas DHEprus,
MOTEHLIMAJbHAs JHEpPrusi, MeXaHudeckas paboTa, MexaHHuYecKas
MOIIHOCTb; IIPU OMMCAHUM MPABUIILHO TPAKTOBATh (PU3UUECKUI CMBICIT
UCTOJb3yEeMBIX BEIMYMH, MX O0003HAueHUs W EAMHUIBI, HAXOAUTh
(opMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIUUYHUHY C APYTUMH

BCJIIMYNHaAMU

10.5

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEJI M TEIJIOBEIC




SABIICHUS, UCHONB3YyS (U3MUECKHE BEIWYHUHBI: JaBJICHHE Trasa,
TEMIIepaTypa, CpEeAHsAs KHHETHYECKas DJHEPrus XaoTH4YECKOIo
JNBH)KEHUS MOJIEKYJ, CpPEIHEKBAJAPATHYHAS CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEMJIOTHI, BHYTpPEHHs »HHeprus, pabota rasa,
KOA((UIIMEHT TOJEe3HOro JEHCTBUS TEIUIOBOTO JIBHTaTelNs; IpU
ONUCaHUU MPaBUIILHO TPaKTOBATh duznyeckuit CMBICI
UCIIOIb3YEMBIX BEIMYHMH, WX O0O3HAYEHUS M E€IUHULBI, HAXOAWUTb
(GbopMyIIbl, CBSI3BIBAIOIINE TAaHHYIO (PU3UUYECKYIO BEIMUHUHY C IPYTUMU

BCIIMYHUHaAM

10.6

OnwuceBaTh M3YYCHHBIC JJIGKTPHUUECKHUE CBOWCTBA BEIIECTBA H
ANEKTPUYECKUE  SIBIICHUs  (MPOIECCHI), HCMONB3ys  (pu3mveckue
BEJIMYMHBI: QNIEKTPUYECKUI  3apsl,  DJJCKTPUUYECKOEe  TOJIe,
HaANPsOHKEHHOCTD  TIOJIS, TMOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB; TIpH
OIMCaHWH TPAaBUIIBHO TPAKTOBATh (PU3UUECKUN CMBICT MCIIOJIb3YEMbBIX
BEeIMYMH, WX OOO3HAYCHHWs] ¥ EJWHUIBI; YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIIME  JAHHYIO  (U3WYECKYI0 BEIWYHHY C JAPYTUMH

BCJIIMYNHaAMU

10.7

aHAJIM3UPOBaTh (U3MYECKHUE TMPOLECChl U  SIBICHUSA, HCIOJb3YS
(bu3MYeCcKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TroTeHus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM DHEpIuH,
3aKOH COXpaHEHUsl WMITYJIbCa, MPUHLIUI CYNEPHO3ULIUNA CUJl, TPUHIIUIT
pPaBHOIIpaBUsS HHEPUUAIBHBIX CHUCTEM OTCUETa; MOJIEKYJSIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUs BEIIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpPEIHEH KUHETUYECKOM JHEPrUU TEIUIOBOIO [BHUYKEHHS MOJIEKYNI C
aOCONFOTHON TeMIepaTypoi, NEPBBI 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsaa, 3akoH KyioHa; mpu 3TOM
pasnuyath CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIpQ)KEHUE U yCIIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHHLUIBI JCHCTBHS MAIlMH, MPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3IuyaTh YCIOBUS MX 0O€30MaCHOTO

HCIIOJIBb30BaHHUA B HOBCCILHGBHOﬁ KHU3HHU

10.9

BrimmonsaTs SKCHCPUMCHTHI 110 UCCICTOBAHUIO q)HBI/I‘IeCKI/IX SIBJICHUU U
MPOIIECCOB C UCMOIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPH
aToM (opmyaupoBaTh MpobiemMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO

000py0BaHUs, TPOBOAUTH OMBIT U (POPMYTUPOBATH BHIBOIBI

10.10

OC}’H.IGCTBJBITB NpsAMbIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/IquKI/IX

BEJIMYHMH; MPHU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHUsS U




HCIIOJB30BaTh N3BCCTHBIC MCTObI OLICHKHU HOI‘pGH.IHOCTGﬁ H3MepeHI/II>'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (QU3NYCCKUMHU BEIIHMYHHAMHU C
WCIOJIb30BAHUEM TMPSMBIX HM3MEPEHHId; MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pe3yabTaThl TOJYYEHHOW 3aBHUCHMOCTHU
(bU3UYECKUX BEIMYUH B BUJIE TAOIUIl U TPadUKOB, JI€7aTh BBIBOJIBI 11O

pe3yabTaTaM HCCICI0OBaHNA

10.12

CobOmromaTe mpaBmiia  0€30MACHOTO  TpyJda TMpU  TPOBEICHUU
UCCIIEIOBAaHUM B  paMKax y4yeOHOro OSKCIEPUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOW U TPOEKTHOW JAEATENbHOCTU C HCIOJIb30BAHUEM

M3MEPHUTEIIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHUS

10.13

Pemate pacuéTHble 3aa4M ¢ SIBHO 33aHHOM (DU3MUYECKON MOJIENbIO,
UCHONb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BBIOMpaThb  (PU3UYECKYI0 MOJENb, BBIICIATh
¢usnveckre BETMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE i €€ peleHHUs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD IOJYYEHHOTO 3HAUCHUS

(hbU3UIECKON BETMYUHBI

10.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOYKY PACCYKICHHUI C OMOpON Ha U3y4eHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

10.15

Hcnonp3oBaTe MNpU  pelICHMM Y4EeOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TOHMCKa, CTPYKTYPUPOBAHUS,
MHTEpPIpPETAllMd M TPEJICTABICHUS y4eOHOM W HAay4HO-IOMYJISIPHOMN
uHpOpMalUY, TOJYYEeHHON M3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBATH MOTyYaeMylo HH(OPMALIHIO

10.16

[IpuBoauTE TpUMEpHl BKJIaJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPY>KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOpETUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOMN
KHU3HH 17151 o0ecrieyeHns 0€301MacHOCTH Py 0OpalleH!: ¢ MpudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, MJIA COXPAHCHMs 3I0pPOBbs H

cOOJTIOICHUSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM Pa3IUYHBIX COLIMAIBHBIX POJIEH,
IJIaHUpOBaTh  paboOTy  TPYIIbI, palMOHAIBHO  paclpeiciirTh
00SI3aHHOCTH U IUIAHUPOBATh JEATEIbHOCTh B HECTaHJAPTHHIX
CUTyallUsiX, aJIeKBaTHO OIIEHMBATh BKJIAJl KaXXJOTO M3 YYaCTHHKOB

TPYIIIBI B pelIEHHEe paccMaTpUBaeMoOi mpooOieMbl




11 KJTACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHus

11.1

JIeMOHCTpHpOBAaTh Ha MpUMepax pojlb U MecTo (HU3UKH B
(hOpMHUPOBAaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUH
COBPEMEHHON TEXHUKH U TEXHOJIOTHUW, B MPAKTUYECKON AEATETbHOCTH

JIO/IeH, IIETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

Y4uTHIBaTh TPAaHULBI IPUMEHEHHS] U3YYEHHBIX (PU3HUECKUX MOJICIICH:
TOYEYHBIN AIEKTPUUECKUN 3apsf, siAepHast MOJIENb aTOMa, HyKJIOHHAas

MO/IEJIb AaTOMHOT'O Si/ipa MPH peleHNH (PU3NYeCKHX 3a1a4

11.3

Pacnio3naBate (usmueckue sBIeHUS (MPOIECCH) U OOBACHATH WX HA
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA W  KBAHTOBOM  (PU3UKHU:
ANIEKTpUYecKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE JIEUCTBUSA TOKa, B3aUMOJICVICTBUE MAarHuToOB,
ANEKTPOMATrHUTHAS WHAYKLHUSA, JCHCTBHE MArHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM U ABWXKYIIMHMCS 3apsl, 3JIEKTPOMarHUTHbHIE
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpaXEHHE,  NpeloMIIeHHe, uHTepdepeHuus,  audpakuus U
MOJIIpU3allvsl CBETa, AMCIEPCUs cBeTa, (oTOodNIeKTpudecKuil dhdexT
(botorpdexrt), cBeTOBOE maBIEHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJAA, €CTECTBEHHas U  HMCKYCCTBEHHas

PaaOaKTUBHOCTD

11.4

OnuceiBaTh M3y4YEHHbIE CBOMCTBa  BellecTBa  (IJIEKTPUYECKHE,
MarHuTHbBIE, ONTHYECKHE, DIEKTPUIECKYI0 MPOBOANMOCTE Pa3IMYHBIX
Cpell) © DJJIEKTPOMArHUTHBIC SBIEHUS (TMPOIECCHI), HCHOIb3Ys
¢usznyueckre BENWYMHBL:  JJCKTPUUECKUH  3apsal, Ccuila ToKa,
ANEKTPUYECKOE  HANpPSHKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHUE,
paszHocTh noteHnuanoB, DJIC, pabora Toka, MHAYKIUS MarHUTHOTO
oy, cuiaa Awmmepa, cuwia JlopeHna, WHAYKTUBHOCTh KAaTYILKH,
SHEPTUsl AJIEKTPUYECKOTO M MArHUTHOTO MOJel, MepuoJ U YacTtoTa
KosebaHuii B KoJebaTeTbHOM KOHTYpE, 3aps]l M CHJIa TOKa B MpoIlecce
TFapMOHUYECKHUX JIEKTPOMATrHUTHBIX KoJIeOaHuUH, dokycHoe
paccTosiHue U OINTHUYECKas CWJIa JIMH3bI;, MpPU OMHMCAHUU MPABHIBHO
TpakToBaThb (U3NYECKUH CMBICT HCHOJB3YEMBbIX BEIUYHMH, HX
0003HAYCHHUS] W EIUHHIBI; YKa3bBaTh (OPMYIBI, CBS3BIBAIOIINE

AAaHHYIO (1)I/I3I/I‘IGCKyIO BCJIMYMHY C APYTUMH BCINUYNHAMUA




11.5

OnuceiBaTh N3y4YEHHBIE KBAaHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCTIOIb3YS
(U3UYECKHEe BEIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA
BOJHBI M 4YacTOTa CBETa, SHEPrus W HUMOyIbCc (OTOHA, MEpUOL
rmojypacnajaa, »SHEprus CBSI3M AaTOMHBIX sA€p; IpU ONUCAHUU
MPaBUIBHO TPAKTOBATh (PU3UYECKUN CMBICT UCIIOIh3YEMbIX BEIUYHH,
ux 0003HAYCHMS W EIUHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3UYECKYIO0 BETUYMHY C JPYTUMU BEIMUYUHAMHU, BEIYUCIIATD

3HauYeHHUE (PU3NYECKON BETUUHHBI

11.6

AHanu3upoBaTh (U3MYECKHE TMPOLECChl M  SBICHUS, MHCIONb3YS
¢usznyeckue 3aKOHBI M NOpUHOUIOBL:  3akoH Owma,  3aKOHBI
MOCJIEIOBATEIbHOTO M MapajuIeIbHOTO COEAMHEHUsI MPOBOJHUKOB,
3akoH Jlxoyns — JleHua, 3aKOH 3JE€KTPOMArHUTHOM MHAYKUWH, 3aKOH
MPSMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~ TPEJIOMJIEHUS  CBETa, ypaBHEHHE  OWHINTEHHA IS
dotorddekra, 3aKOH COXpaHEHHS DJHEPTUU, 3aKOH COXpaHEHUs
MMIIyJbCa, 3aKOH COXPAHEHMS JIIEKTPUUYECKOrO 3apsnia, 3aKOH
COXpAaHEHUsI  MaccoBOro umcia, nocryiratel  bopa, 3akoH
paaMOaKTUBHOTO pacmajaa; MNOph OSTOM pa3iuyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKECHUE U YCIOBUS

(TpaHuIIBEl, 007IACTH) TPUMEHUMOCTH

11.7

OHpe,Z[e.H}ITB HaIpaBJICHUC BCKTOpa HWHAYKIHWU MArHUTHOTO IIOJIA

MPOBOJHUKA C TOKOM, CHJIBI AMmiepa v cuibl JlopeHna

11.8

CTpOI/ITI: n  OIIMUCHIBATH I/I306pa)K€HI/I€, co3aaBacMo€  IMJIIOCKHM

3€pKajioM, TOHKOW JIMH301

11.9

BEIONHATE SKCIIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3NICCKHUX SBICHUN U
MIPOIIECCOB C UCIOIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
3ToM (QopMyIHpOBaTH TpoOJIeMy (3a7ady) W THUNOTE3Y Y4eOHOro
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

00opynoBaHus, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBObI

11.10

OcymecTBIATh TpsIMbIE W KOCBEHHBIE W3MEpPEeHHs] (PU3UIECKIX
BEJIMYMH; MPH 3TOM BBIOMPATh ONTHUMAJbHBIA CHOCOO H3MEpeHUs M

HCIIOJIB30BaTh U3BECTHBIC METOAbI OLICHKH l'IOl"peH_IHOCTeI\/'I I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYHMH C HCIOJIb30BAHUEM
NpSAMBIX ~ U3MEPEHUH; IpU OITOM KOHCTPYHUPOBAThb YCTAHOBKY,
(buKcupoBaTh Ppe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJE TaOIMIl U TPaQUKOB, J1e1aTh BEIBOBI 110 Pe3yIbTaTaM

Hucciaca0oBaHus

11.12

CoOmtomate mpaBmia 0Oe30macHOro TpyJda TpU  MPOBEICHUHU




UCCIICIOBAaHUH B paMKax Y4eOHOro »HKCIepUMEHTa, Y4eOHO-
UCCIEA0BATENbCKON U IIPOEKTHOM AEATEIbHOCTH C MCIOJIb30BAaHUEM

M3MEPUTEIBHBIX YCTPOHUCTB U J1a00paTOPHOTO 000pYI0BAHUS

11.13

Pemate pacuéTHble 3aa4M ¢ SIBHO 3aaHHOM (DPU3MUYECKON MOJIENbIO,
UCHONb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BBIOMpaThb  (PU3UYECKYI0 MOJENb, BBIICIATh
¢dusnveckre BETUUUHBI U (HOPMYIIbI, HEOOXOIUMBIE il €€ peleHUs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD IOJYYEHHOTO 3HAUECHUS

(hbU3UIECKON BETMYUHBI

11.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKICHHUI C OMOpON Ha U3y4eHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SIBJICHUA

11.15

Hcnonp3oBaTe MNpH  pelICHMM Y4EOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS,
MHTEpPOpPETAllMd M TPEJICTABICHUS y4eOHOM W HAay4HO-IOMYJISIPHOMN
uHpOpMalUY, TOJYYEHHON M3 Pa3INYHBIX MCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBATH MOTy4aeMylo HH(OPMALIHIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUSI MalIWH, MPHUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3nuyarh YCIOBHS WX 0€30MacHOr0 HMCIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoAMTH TpPUMEpPHI BKJIAJa POCCUHUCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKH U TEXHOJIOTHit

11.18

Hcnonp30BaTh TEOpETUYECKHE 3HAHUA MO (PU3UKE B IMOBCETHEBHOMN
KU3HH 111 oOecrieueHrs 6€30macHOCTH pHU OOpaIieH!H ¢ MpuOopaMu
U TEXHUYECKUMHU YyCTPOWCTBAMH, MJII COXPAHEHHs] 3I0pPOBbsl H

COOJTFOICHHSI HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIEH cpene

11.19

PaGotath B Tpynme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYINIBl,  pPalMOHAIBHO  PACHPEACNATh
O0SI3aHHOCTM M IUIAHUPOBaTh JIATENBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLEHMBATb BKJIAJ KaXKI0r0 M3 YYaCTHUKOB

IPYIIBI B PELICHUE pacCMaTpUBaeMOi MPOOIeMBbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJTACC

Kon
pa3nena

Koxa npoBepsiemoro
3jJIeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOJIbI HAYYHOI'O I[TIO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunbie
METO/BI MTO3HAHMS OKpYyXkarouero Mupa. Ponb
JKCIIEpUMEHTA M TEOpPUH B  IIpolecce

MO3HAHUS MPUPOJBL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (U3HUECKUX SBICHUA |
npoieccoB. Hayunbie runore3sl. @usnueckue
3aKOHbl U TeOopuH. ['paHHIIBI TPUMEHUMOCTH
buznuecCKux 3aKOHOB. [Ipunuun
cootBeTcTBUs. Poiab u Mecto ¢Qusuku B
(dbopMupoBaHUH COBPEMEHHOM HAy4YHOH
KapTHHBI MUpa, B IPaKTUYECKON

eITeIbHOCTH JII0ICH

MEXAHUKA

#HPariKMTHEMATHUKA

2.1.1

Mexaunueckoe aBrkeHue. OTHOCUTEILHOCTD
MeXaHn4yeckoro aBmxeHusa. Cucrema oTrcyéra.

TpaekTopust

2.1

[lepemenienue, CKOpOCTh (CpeHsss CKOPOCTH,
MTHOBEHHAass  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOYKH, UX TMPOEKIUH Ha OCH
CUCTEMBI KOOpJMHAT. Cnoxenue

MEPEMEIICHUIN U CIIOKEHUE CKOPOCTEM

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IIPSMOJIMHEMHOE JBWKECHUE. I'padpuxu
3aBHCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOpEHUS, IIyTH u NIEPEMEILICHUS

MaTepuaIbHOU TOUKHU OT BpEMEHU




CBobOogHOe mazieHne. Y CKopeHrue CBOOOHOTO

majeHust

KpuBonuneiinoe nBuxkenue. PaBHOMepHOe
ABHUKCHUC MaTepHaHBHOﬁ TOYKHN 10
OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHas
CKOPOCTb. Ilepuon U 4acToTa.

LleHTpOCTpEMUTENEHOE YCKOPEHUE

TexHuueckue YCTPOMCTBA: CITUJIOMETP,
ABUXKCHUC CHApAAO0B, LCIHBIC W PCEMCHHBLIC

nepe1ayn

[IpakTnueckue paboTHLI. N3mepenne
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOUIEHUSI MEXKIY MyTSAMH, NPONJICHHBIMA
TEIOM  3a  TOCJIEIOBAaTEIbHbIE  paBHbIE
MIPOMEXYTKH BPEMEHH TP PABHOYCKOPEHHOM
JBH)KEHUN C HA4YaJIbHOM CKOPOCTBHIO, PaBHOM
Hyt0. 3ydeHune NBUKEHHS IIapuKa B BI3KOM
KUIKOCTU.  V3yueHue  JBUIKEHHUS  Telna,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

##HPart## TMHAMUKA

2.2.1

[TpuaIMn OTHOCHUTEJIBHOCTHU T'amunes.
[TepBriii 3akoH HproroHa. HMHepunaibHbIE

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. IlpuHnun cynepnosuuuu

CHUll

223

Bropoii 3akon HproToHa s MarepuaibHOM
TOYKM B HWHEpPUUAIBHOM cucTeMe OTcuéra
(UCO). Tperuii 3akon HeloToHa mia

MaTCpHAJIbHBIX TOUCK

22.4

3aKkoH BCeMHUPHOro TsAroreHus. Cumia TsSKECTH.

[TepBast kocmuyeckasi ckopocTb. Bec Tena

225

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUS
CKOJIB)KEHUST M CWJIa TPEHUs  IOKOS.

Koaddunment tpenus. Cuna conmpoTUBICHUS




IIpu ABUKCHUU TECJIa B ) KUAKOCTH WUJIA I'a3C

2.2.7

HOCTYHaTGJIbHOG " BpaIaTCJIibHOC ABUKCHUC

a0COJIIOTHO TBEPAOTO TEJa

2238

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpALICHMS.
[Ine4o cunbl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

229

TexHuueckne  yCTpOMCTBA:  MOMAIIMITHUKH,

ABHUIKCHUC UCKYCCTBCHHBLIX CITYTHUKOB

2.2.10

[TpakTuyeckue paboTel. M3yueHue IBMKEHUS
Opycka 1O HaKJIOHHOM IJIOCKOCTH IMOJ]
JIEUCTBUEM HECKOJNBKUX cuil. HMcciaemoBaHue
3aBUCUMOCTH CHWJI YNPYTOCTH, BO3HUKAIOIINX
B jaepopMupyeMOll TPYKHHE U PE3HMHOBOM
oOpa3iie, OT BEIMYMHBI UX JAeQopMarium.
HccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpalllCHUA

23

###Pari###3AKOHDBI COXPAHEHNA B MEXAHUKE

NMnynsCc MarepuanbHONM TOYKH, CHCTEMBI

2.3.1 MaTepHaIbHBIX TOYeK. KMIyabCc CuIbl U
M3MEHEHHUE UMITyJIbca Tela
539 3akoH coxpaHeHuss wummyinsca B HCO.
o PeakTuBHOE IBUXKECHUE
233 PaGora cunbl
234 MonHoCTh CHIIEI
535 Kunernueckast s3Heprus MaTepuaibHOM TOUKH.
o TeopemMa 0 KWUHETUYECKOUN SHEPTUH
[Torenmmansuast sHeprus. [loTeHnumanbHas
36 SHEPTUst yIpyro nedpopMUPOBAHHOM
o npyxuHbl. IloTeHuunanbHas SHeprus Tena
BOJIM3U TIOBEPXHOCTH 3eMIIH
[loTeHumanpHble ¥ HEMOTEHIMATbHBIE CHIIBI.
537 CBsi3b  paboOThl HEMOTEHLUUATBHBIX CHUJ C

N3MCHCHUCM MEXaHHYECKOM OHCPIrun

CUCTEMBI TEII. 3akoH COXpaHCHUA




MEXaHUYECKON YHEPIrun

2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHUS
939 TexHudeckne yCTpPOWCTBA: IBUKEHUE PAaKET,
o BOJOMET, KOIIEp, IPYKUHHBIN TACTOJIET
[Ipaktnueckue pabotTel. HM3ydeHue cBs3H
53.10 CKOpPOCTEH Tel IIpU HEyOpyrom yjaape.

UccnenoBanue CBs3M  pabOTBI  CHUJIBI €

U3MEHEHHEM MEXaHUYeCKOi SHCPTUHU TCJIa

MOJIEKYJIAAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

###Par###OCHOBBI MOJIEKVJIIPHO-KMHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE MOJIOXKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH. BbpoyHnoBckoe
newkenue. [uddysus. Xapakrep ABUKEHUS U

B38.HMO[[€I>'ICTBI/I$I HacCTull BEIICCTBa

Mogenu CcTpoeHUsT Ta30B, KUIKOCTEH U
TBEPABIX Tel UM OOBSCHEHUE  CBOMCTB

BEIIIECTBA HAa OCHOBE ITUX MOJeNel

Macca wmonekyn. KonndecTBo —BelecTsa.

[Tocrosnnas ABoraapo

TemnoBoe paBHOBecwe. Temmeparypa U €€

n3mepenue. [llkana remneparyp Lienscus

Mopaens  uaeadbHOrO  rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOU

TCOpHUH NACAIIBHOT'O ra3a

AOcoiroTHasl TeMIiepaTypa Kak Mepa CpeIHen
KHUHETUYECKOU OHCPIHUU TCTJIOBOT'O ABUIKCHUS

yactuil raza. [lIkana temneparyp KenbBuna

VpaBuenue Kimaneiipona — MeHneneesa.

3akoH JlanbToHA

["azoBbIe 3ak0HBI. M30mpoLIECCHl B U€aTBHOM
ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA:

U30TEpMa, U30X0pa, H300apa

Texnuyeckue YCTPOMCTBA: TEPMOMET,

OGapomeTp




3.1.10

[Ipaktuyeckne paboTel. M3MepeHue Macchbl
BO3/yXa B KjiacCHOM komHare. MccnenoBanue
3aBHCHMOCTH MEXJy ITapaMeTpaMH COCTOSIHUS

pa3pex)eHHOTO ra3a

32

OCHOBbI TEPMOJNMHAMMKNA

3.2.1

TepMonuHamuyeckass cucrtema. BHyTpeHHsA
SHEpPrusi TEPMOAMHAMHUYECKONW CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHUS

322

KonnuecTBo TemnoTel u pabota. BHyTpeHHss

SHCPTHUA OAHOATOMHOI'O UACAJIBHOTO Ira3a

323

Buael Termonepenauu: TEmIONPOBOIHOCTb,
KOHBEKIUS, W3IydyeHue. TermtoéMKOCTh Tena.
VYnenbHas TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCTLJIOTICPLEaauc

324

IlepBbiit 3aK0H TepmoauHaMuKU. [IpuMeHenue
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
u3onpoueccam. I'paduueckas UHTEpIIpeTAIUSL

paboTHI Ta3a

3.2.5

TemoBble MamuHbl. [IpuHUIUNBL IEUCTBUS
TerIoBbIX MamuH. [IpeoOpa3oBanus SHEPrUn
B TemwioBbiXx  MammHax. Koaddumuent
mone3sHoro  geiicrBus  (mamee —  KIIJI)

teroBoit mamuHbl. [{ukn Kapuo u ero KITJ[

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mporieccoB B MIPUPOJIE.
Tennosrie JIBUTATEIN. DKOJIOTHYECKHE

pOOIEMBI TETUIOHEPTETHKU

3.2.7

Texnuyeckue YCTPOMCTBA: JBUTaTeNb
BHYTPEHHETO CrOpaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUITHUOHCD

3.2.8

[TpakTrueckue padbotel. I3MepeHue yaenpbHOM

TEIUIOEMKOCTH

33

###Par### Al PEIATHBIE COCTOSAHUA BEHHIECBA. ®A30BbIE

ITEPEXO/IbI




3.3.1

[TapooOpazoBanue u koHaeHcaus. Vcnapenue
" KUTICHHE. VY nenbHast TETI0Ta
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPaTypbl

KUIICHUA OT JaBJICHUA

332

AOcoNIoTHAE ¥ OTHOCHTEIBHAS BIIAXKHOCTh

Bo3ayxa. HacelenHslil nap

3.33

Teépmoe  Teno. Kpucrannnueckue u
amopdHbIe Tenma. AHH30TPONHS  CBOWCTB
KPUCTAJLIOB. Kunkue KPUCTaJUIBL.

CoBpeMeHHbIE MaTepHUAITbI

334

[InaBienne u Kpuctauzauus. Y aenbHas

teruiora TuiaBneHus. Cyomumanus

335

YpaBHEHHE TEMIOBOTO OamaHca

3.3.6

TexHHUecKHe yCTPOWCTBA: THUTPOMETP H
MCUXpoMCTp, KaJIOpUMETp, TEXHOJIOTUHU
MOJIy4YEHHUsI COBPEMEHHBIX MaTepUalioB, B TOM

YHUCJIC HAHOMATCPpHUAJIOB, 1 HAHOTCXHOJIOTUU

3.3.7

IIpakTnueckue paboThl. H3mepeHue

BJIAXKHOCTH BO3yXa

OJIEKTPOAMHAMUKA

4.1

###Par##OJIEKTPOCTATHUKA

4.1.1

DnekTpu3anus Tejl. DJIeKTpudeckui 3apsia. JIBa

BU A SJICKTPUYCCKHUX 3apsi10B

[IpoBoaHMKH, JTUDJICKTPUKH u

MOJYIPOBOIHUKH

413

3akoH COXPAHCHUSA JICKTPUICCKOI'O 3apdaa

4.14

B3aumopeiictBue 3apsanoB. 3akoH Kynona

DnexTpuuecKoe noJie. Hanps>xéanocts
AIEKTPUYECKOTO OJIA. [TpuHnMn
cynepno3uuuu.  JIuHUM ~ HanpsHKEHHOCTH

SJICKTPHUYCCKOI'O I10JIA

PaGora cwmim  AMEKTPOCTATUYECKOTO — TOJIS.

Ilorenuuan. Pa3HoCTh MOTEHIINAIIOB

HpOBO,I[HI/IKI/I U JUSJICKTPUKU B IMOCTOSAHHOM




SJICKTPUYCCKOM II0JIC. I[HBJIGKTpH‘-I@CKaH

IIPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konpaencarop.
4.1.8 DNEeKTPOEMKOCTh IJIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOTO KOHACHCATOpa
TexHuueckue  yCTPOMCTBA:  AIEKTPOCKOT,
419 ANIEKTPOMETP, DJIEKTPOCTATUYECKAs 3allUTa,
o 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
41,10 IIpakTnueckue paboThI. N3mepenue

AIIEKTPOEMKOCTH KOHJICHCATOPA

4.2

H#Par###TIOCTOSHHBIN DJIEKTPUYECKHUM TOK. TOKU B

PA3JIMYHBLIX CPEJJAX

VcaoBus CYIICCTBOBAHUA IIOCTOSIHHOI'O

4.2.1 aNeKTpuyecKoro Toka. Mcrounuku toka. Cuna
ToKa. [IocTOsTHHBIN TOK
422 Hanpsixenue. 3akon OMa 1151 yyacTka Henu
Y DJIEKTPUYECKOE COMPOTUBJICHUE. Y IETBbHOE
o COMPOTHUBIICHUE BEILIECTBA
454 [TocnenoBarensHoe, napajieJbHoe,
o CMEIlIaHHOE COEMHEHNE TPOBOHHUKOB
Pabota anekTpudeckoro Toka. 3akoH JIkoyis
4.2.5
— Jlenna
4.2.6 MOUIIHOCTB 3JIEKTPUIYECKOTO TOKA
anekTpoaBkymmas cuna (mamee — JJC) nu
427 BHYTPEHHEE COMPOTUBIIEHHE HUCTOYHUKA TOKA.
o 3akon Oma s TOJTHOW  (3aMKHYTOM)
anekTpudeckoit nenu. Kopotkoe 3ambikaHue
DneKTpoHHas MIPOBOIMMOCTD TBEPBIX
428 METAJJIOB.  3aBUCUMOCTb  COINPOTUBJICHUS
o METaJJIOB oT TEeMIIepaTyphI.
CBepXIpoBOAMMOCTh
Y DJIEKTpUYECKM TOK B Bakyyme. CBoiicTBa

JJIEKTPOHHBIX IIyYKOB




4.2.10

[MonmynpoBonnuku. CoOCTBEeHHAs! M IPUMECHAs
MPOBOJUMOCTh MOJIYTPOBOJHUKOB. CBOMCTBa

p-n nepexona. [lomynpoBoAHUKOBEIE TPUOOPHI

4.2.11

DNEeKTpUYECKUt  TOK B DJIEKTPOJUTAX.
DNeKTpoMTHYECKAs IHUCCOLHAIINSL.

DneKTpoan3

4.2.12

DNEeKTpUYECKUi TOK B rasax.
CaMOCTOSTEIbHEIN W HECAMOCTOSTEIbHBIN
paspsan. Paznuunble THUIBI CaMOCTOSITEIHLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTPOMCTBA: aMIiepMmeTp,
BOJIBTMCTD, peocTar, NCTOYHHUKU TOKa,
AJIEKTpOHarpeBaTesbHbIe npuOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BaKyyMHBIN JTIO]T,
TEPMUCTOPBI u (bOoTOPE3UCTOPHI,

MTOJTYITPOBOTHUKOBBIA THOJ, TaTbBaHUKA

4.2.14

IIpakTnueckue paboThI. N3zyuenue
CMEILIAHHOTO COEIMHEHMSI PE3UCTOPOB.

N3mepenne 3OJIC HUCTOYHMKA TOKa M €rO
BHYTpPEHHEro comnporusieHus. HaOmronenue

3JIEKTPOIH3a

11 KIIACC

Kon Koanposepsiemoro
pasjiena 3JIeMeHTa

IIpoBepsiemble 371€eMeHTHI COAEPKAHNS

4

OJIEKTPOAMHAMUKA

##HPari#M AT HUTHOE I1OJIE. DJIEKTPOMATI'HUTHA A MH/YKIWA

43.1

IlocTtossHble MarHuTbl. B3aumoneiicTBue

IIOCTOSAHHBIX MAarHuTOB

4.3

4.3.2

MaruuTtHOoe mone. BekTop MarHuTHOU
uHaykuud.  [lpuHnun — cyneprno3uimu.
Jluamm marauTHOM wuHAYKIMU. Kaptuna

JIMHUM  MAarHATHOM  MHAYKUHUM  TIOJIS




IIOCTOSAHHBIX MAarHuTOB

MarsnutHoe 10JIE NPOBOAHUKA C TOKOM.
KapTuna nuHUI 10 JJIMHHOTO MPSMOIO

IMPpOBOAHHMKA MW 3aMKHYTOI'O KOJbLCBOI'O

433 IIPOBOJIHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumoseiicTBue NpOBOAHUKOB C
TOKOM
434 Cuita AMriepa, €€ MOJyJIb M HAIPaBIICHHUE
Cuna JlopeHiia, €€ MOyJib U HAalpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTULBI B
4.3:5 OJTHOPOJHOM MAarHMTHOM mone. Pa6ota
cuibl JIopeHna
436 SIBIIEHUE DNEKTPOMArHUTHON UHIYKLIIUHA
437 [ToTok BeKTOpa MAarHUTHOM MHIYKIIMU
OJIC nHaykuu. 3aKOH 3JIEKTPOMarHuTHOU
4.3.8 nHaykuu Gapanes
BuxpeBoe »snextpuueckoe mnone. IC
MHAYKIUK B TPOBOJHHUKE, IBUKYLIEMCS
439 MOCTYMATEIbHO B OAHOPOJAHOM MarHUTHOM
noie
4.3.10 [IpaBuno Jlenna
NHaykTUBHOCTH. SIBI€HUE CAaMOUHAYKIUU.
4311 O/JC camouHayKIMu
DOHeprus MAarHUTHOTO TOJsSl KaTyIIKH C
4.3.12
TOKOM
4.3.13 DJEKTPOMAarHUTHOE TOJIe
TexHudeckne  yCTpOMCTBA:  IOCTOSIHHBIE
MAarHHThl, AIIEKTPOMArHUTHI,
4.3.14
AJIEKTPOABUTATEb, YCKOPHUTENH
AIIEMEHTApHBIX YaCTULl, MHAYKIIMOHHAS [1€Yb
[TpakTrueckue paboTHI. N3yuenune
4315 MarHUTHOTO TMOJIsi KaTyIIKd C TOKOM.

Uccnenosanne aOeliCTBUS  ITOCTOSHHOIO

Mar"uTa Ha paMKy ¢ TokoMm. MccnenoBanue




SIBJICHUA BHGKTpOMaFHI/ITHOfI HHAYKIOHUN

KOJIEBAHUMA 1 BOJIHBI

5.1

##HPar#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenprast  cucrema. CBoOOmHBIE
koneOanus. ['apMoHuueckne KoneOaHwMs.
[lepron, uacrtora, amrmmryga u (dasa

KoJIeOaHuit

[IpyxuHHBIA MasTHUK. MaTemMaTudecKuii

MasiTHHUK

VYpaBHEeHHE TapMOHHUYECKHX KOJICOAHMI.
Kunematuueckoe u JTUHAMUYECKOE

OITMCaHKE K0JIe0aTEILHOrO JABHKCHU S

[IpeBpaiienue SHEpPruu npu
rapMOHUYECKUX  KOJeOaHMSIX. Cas3p
aAMILTATY/TbI KoJIeOaHui HCXOIHOU
BEJIMYMHBI C aMIUIMTyJIaMH KojieOaHuil eé

CKOpPOCTH M YCKOPCHUS

KonebGatenpupiii  koHTYp.  CBOOOIHBIC
SJICKTPOMArHMTHBIC KOHGGaHH}I B
UACaTbHOM  KOJIOATEIBHOM  KOHTYpE.
Amnanorus MCKIAY MECXaHNYCCKUMU )41
AJIEKTPOMArHUTHBIMH KOJICOAHHUSIMU.

®opmyna Tomcona

3aKOH COXpAaHEHUS! PHEPTMH B HUJICATBHOM

KOJIeOaTeIbHOM KOHTYpE

BreinykaeHHble MEXaHUYECKUEe KoieOaHusl.
Pe3onanc. Pe3onanchas KpHBasl.
BeiHyX1CHHBIE JJIEKTPOMAarHUTHBIE

KOJICOaHU.

[lepemennbii  TOK.  CHHYCOWIATbHBIN

[IEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIUTMTYIHOE W JACHCTBYIOIIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA




5.1.10

Tpanchopmarop. [IpousBoacTBo, nepempaya
U MOTpeOieHne >JIEeKTPUUECKON SHEpruu.
DKOJIOTUYECKUE PUCKU MPU MPOU3BOJCTBE
AJIEKTPUYECKON SHEPIrUu. Kynerypa
HUCITOJIB30BaHUA SJICKTPOSHCPTHUU B

OBCEIHEBHOMN KU3HU

5.1.11

TexHnudeckue ycTpoicTBa: cercMmorpad,
AIEKTPUYECKHUI 3BOHOK, JINHUHA

aJIeKTpoIepeaayd

5.1.12

[Ipaktnueckue pabotel. lccnemoBanme
3aBUCUMOCTH TEpUOJIa MAJIbIX KoJeOaHHi
rpy3a Ha HUTH OT JUIMHBI HUTH U MAaccChl
rpy3a. MccnenoBanue nepeMEHHOTO TOKa B
LEeNu U3 TOCJIeI0BaTEeIbHO COEIUHEHHBIX

KOHJIEHCATOPa, KaTyILIKU U PE3UCTOpa

5.2

#HHPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexanuueckue BOJIHBI, yCIOBUS
pacnpoctpanenus. Ilepuon. CkopocThb
pacnpocTpaHeHUSI U JJUHA  BOJIHBL.

HonepeqHHe " OpOJ0JIbHBIC BOJITHBI

522

#H#HPar#t# Nutepdepenuus u audpaxius

MEXaHHNYCCKHX BOJIH

523

3Byk. CKOpoCTh 3ByKa. I'pOMKOCTH 3ByKa.

Bricora Tona. TemOp 3ByKa

524

ONEKTPOMarHUTHHIE  BOJHBL. Y CJIOBHS
U3JIydEHUSI  DJIEKTPOMAarHUTHBIX  BOJIH.
B3anmHuas opueHTtanus Bextopos E, B n v

B AJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CBoiicTBa  DJIGKTPOMAarHWTHBIX  BOJIH:
OTpaXXCHUC, MPCIOMIICHUC, IOJApU3alu-,
mudpakaus, untephepeHiusi. CKOpPOCTh

OJICKTPOMArHUTHBIX BOJIH

5.2.6

[IIxana AJIEKTPOMArHUTHBIX BOJIH.
HpI/IMeHGHI/Ie SJICKTPOMAaruuTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

HpI/IHI_[I/IHBI paI[I/IOCB}I3I/I U TCIICBUICHUS.
Pagnomoxarnus. DJIEKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOLIEN Cpebl

52.8

TexHudecknue yCTPOMCTBA: MY3BIKAIbHBIC
UHCTPYMEHTBHI, YJIBTPa3ByKOBas
NUAarHOCTHKa B TEXHUKE W MEIULMHE,
pamap,  paguMONPUEMHHUK,  TEIEBU30D,

anTeHHa, Tenedon, CBY-meyp

53

#HHPar##H#OII TUKA

5.3.1

[IpssMosIMHEHOE PACIpOCTPAHEHUE CBETA

B OJIHOPOJIHOM cpene. JIyu cBeTa

532

OtpaxxeHre cBeTa. 3aKOHBI OTPAKEHUS
ceta. [loctpoenne M300pakeHNid B TUIOCKOM

3epKaje

533

Ilpenomnenne cBeTa. 3akOHBI IPETOMIICHUS
CBeTa. AGCOMIOTHBIN 1oKa3areJb

MMpCIOMIICHUSA

534

Iomxoe BHYTPCHHEE OTpaKEHUE.
[IpenenbHblid yrosl MOJIHOIO BHYTPEHHETO

OTpaXKEHUS

535

Hucnepcusi cBera. CHOXHBIA  COCTaB

Ocnoro ceera. LlBer

53.6

Cobuparolniue ¥ pacceuBarolIMe JIMH3bL.
Tonkas nuH3a. POKYCHOE pPacCTOSIHUE U
ONTHYECKass  CWiIa  TOHKOM  JIMH3BI.
[Toctpoenne n300pakeHn B COOMPAIOIIHX
N pacceMBalIIMX JuH3ax. Popmyna
TOHKOW JWH3BL. YBEJIWYEHHE, JaBacMoe

JIMH30U

5.3.7

IIpenensl NpUMEHUMOCTH I'€OMETPUIECKOU

OIITUKH

53.8

HNutepdepennius  cBera.  KorepeHTHbIC
HCTOYHHUKH. YcnoBus HaOJIIOICHUS
MaKCHMYyMOB u MUHUMYMOB B

UHTep(PEPEHIIMOHHONW KapTHHE OT JBYX




CI/IH(ba3HBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmus  cBera.  Judpakumnonnas

pemérka. YcimoBue HAOMIOIECHUS TJIABHBIX

5.3.9 MaKCUMYyMOB npu MageHuu
MOHOXPOMaTHYECKOT0 cBeTa Ha
TU(QPaKIUOHHYIO PEHIETKY
5.3.10 [Monsipusanus ceera
TexHudecknue yCTpOMCTBA: OYKH, JIyIIa,
doToanmnapar, NPOEKUMOHHBIA ammapar,
5.3.11 MHKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
OITHKA, I paKMoHHas pemeérka,
TIOJISIPOU T
[TpakTnueckne  pabOTHL Wsmepenne
5310 nokasatenst npenomsienus. VccnenoBanue

CBOMCTB  W300pakeHWMH B  JIMH3aX.

Habntonenue nucnepcuu cBeta

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHunel IPUMEHMMOCTH KJIACCHUECKOMN
MEXaHUKH. [TocTynatel TEOPUH
OTHOCHUTENIBHOCTH: MHBAapUaHTHOCTh
MOAYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTENbHOCTH DUHIITEHHA

6.2

OTHOCHUTEILHOCTD OJIHOBPEMEHHOCTH.
3amemyieHMe BpPEMEHM W COKpAICHHE

JUTAHBI

6.3

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

6.4

CBsA3p Macchbl C JPHEPTHEH M MMITYJIbCOM
CBOOOJHOW YacTHULbl. OHEpPrus IOKOs

CBOOOIHOI YaCTHUIIBI

KBAHTOBA ®U3UKA

7.1

###Par### I JIEMEHTBI KBAHTOBOWM OIITUKU

7.1.1

®otonbl. Popmyna [Inanka cBsi3u dHEPrun
doroHa ¢ ero uactoTod. OHeprus u

UMITYJTbC (POTOHA




OtkpseiTHe U uccienoBanne Gporodddexra.
OIEBITE AT. CroxeTona. 3aKOHEI

dorordpdekra

YpaBHeHue DOHHIITENHA IS
dboTodrddekra. «Kpacnas TPaHHIIA

dorordpdekra

7.1.4

Hasnenue ceeta. Onbitel [1.H. Jlebenena

7.1.5

XUMHYECKOE NENCTBUE CBETA

TexHuueckue yCTpOMcTBa: (OTOIIEMEHT,
dboTomaTyuk, COJIHEUHAas Oartapes,

CBETOAHNO

7.2

CTPOEHHME ATOMA

7.2.1

Monpens atoma TomcoHa. OnbBITEI
Pesepdopna o uccinenoBaHUIO CTPOCHUS

aTomMa. HnaHeTapHa;I MOACIIb aTOMa

7.2.2

[Toctynater bopa. N3nyuenune u
norjomieHue  (HOTOHOB TPH  TEPEexojie
aToMa C OJHOrO YpOBHS OJHEPIMM Ha
npyroii. Bunsl criektpoB. CekTp ypoBHEN

SHEPTUU aToMa BOJIOPO/Ia

7.2.3

BonHoBEIE cBolicTBa 4acTUll. BOJHBI 1€
bponns. KopnyckyisipHo-BOITHOBOM
nyanu3Mm. Jludpakimus IIEKTPOHOB Ha

KpHUCTaJIJIax

7.2.4

CrHoHTaHHOE H BBIHYXXJICHHOC H3JTYUCHHUC.

YCeTpoiicTBO U IPUHITUTT PAaOOTHI Jlazepa

7.2.5

TexHHuecKrne YCTPOMCTBA: CIIEKTPaJIbHbBIN
aHanu3 (CIEKTPOCKOIT), ja3ep, KBAaHTOBBIN

KOMITBIOTEP

7.2.6

[Ipaktuyeckne  pabotel.  HaGmioneHue

JIMHENYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroasl HaOMIOACHHUS W PETUCTPAIMH

SJICMCHTAPHBIX YaCTUI]




7.3.2

OTkpbITHE  PAAUOAKTUBHOCTU.  OMBITHI
Pezepdopna mno ompeneneHuio cocraBa
paaroakTUBHOrO  u3nydeHus. CBoiicTBa
anb(da-, 6era-, ramMmma-u3iydeHus. BrivsHue

PaaAnOaKTUBHOCTH HaA JXUBBIC OPraHNU3MbI

7.3.3

OTkpblTHE  OPOTOHAa U HEUTpOHA.
Hyxnonnas moxens siapa I'eiizenbepra —
WBanenko. 3apsan sinpa. MaccoBoe 4uciio

sapa. M3oTonsl

7.3.4

Anbda-pacna. DNeKTPOHHBIN "
NMO3UTPOHHBIA  Oera-pacnan.  ['amma-
U3ITy4YCHUE. 3akOH  paJMOAKTHBHOTO

pacriaga

7.3.5

OHepruss CBA3M HYKJIOHOB B  sIpe.

Anepusie cunbl. Jlepekt Macchl siapa

7.3.6

SAnepuble peakuuu. JleneHWe U CHHTE3

sanep

7.3.7

S nepHsrit peaxkTop. TepMmosimepHbIi
cunre3. [IpoGiemMbl M  HEPCHEKTHBHI
SIICPHOM  DHEPreTHKHU.  DKOJOTMYECKHE

aCIEKTHI SEPHOU DHEPTETUKU

7.3.8

OnemeHTapHble  yacTUlbl.  OTKpbITHE
MO3UTPOHA. dyHnaMeHTaIbHbIE

B3aUMOJIEHCTBUS

7.3.9

TexHudyeckne  yCTpOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, SAEpHBIM peakTop,

aroMHas bomOa

7.3.10

[Ipaktuyeckne pabotel. HccnenoBanue
TPEKOB YacTHUIL (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro neba. CosBesnus, spKue

3Bé3I[BI, IJIaHCThI, X BUAUMOC NBUKCHUC

8.2

Comnueunas cucreMa. IlmaHeTsl 3eMHOI




T'pYIIIIBI. IImaneThI-TUTaHThI u Hux
CIIYTHUKH, KAPJIHWKOBBIC IIJIAHCTHI. Mansie

Tena COTHEYHOH CUCTEMBI

8.3

Comnne, ¢orochepa u  armocdepa.

CoyiHeuHast aKTUBHOCTD

8.4

Hcrounuk sHeprun CoJiHIIA U 3BE3NT

8.5

3BE3BI, WX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBETUMOCTh, PaJlyc, TeMIIeparypa,
170'¢ B3aMMOCBSI3b. Huarpamma
«CHEKTPAJbHBIA KJAacC — CBETUMOCTBY.
3BE3apI  IVIABHOM  IMOCJIENOBATEIILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTB» IS

3BE3/] ITIaBHOH MOCIEN0BATEILHOCTH

8.6

###Par###BuyTpennee  cTpoeHue  3BE3.
CoBpeMeHHBIE MIPE/ICTaBICHUS 0
MMPOUCXOXKACHUN W 3BOJIFOIIUH COJIHLIa u

3BE3. DTanbl )KU3HU 3BE3]

8.7

Mineunbii  Ilyte — Hama [Manaktuka.
CrnupanbHas CTpykTypa  l'anmaktukwy,
pacnpezneneHue 3BE3N, Tra3a U IBUIH.
[Tonoxenne wu nBmwxenne ConHma B
lamaktuke. Ilmockas wu  chepuyeckas

noacucTeMsl [ aTlakTUKHA

8.8

Tuner ramaktuk. PagmoranakTukun U

KkBa3apbl. UEpHbIE IBIPHI B A/Ipax ralaKTUK

8.9

Bcenennas.  Pacmupenne  BceneHHOM.
3akon XaO06ma. PaszOeranme rajgakTHK.
Bo3pact u pamuyc BcenenHoil, teopus
bonpmoro B3peiBa. Mogens  «ropsiuen

Bcenennoi». PenukToBoe usinyueHue

8.10

Macmrabnas ~ cTpyktypa  BceneHHoid.
Meraranaktuka. Hepeménnsie npoGiemsl

aCTPOHOMHH




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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