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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom denepasbHoil paboyeil mporpaMMbl BOCIUTAaHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpPEIMETHBIM pe3ysibTaTaM OO0y4YEHHs, a TaKKe
YUUTHIBAET HEOOXOAMMOCTh peaju3allud MEXIPEIMETHBIX CBS3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Heill onpenensitoTcss OCHOBHBIE
e u3ydeHus (U3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3ysnbTaThl  OCBOEHUS Kypca (U3UKU: JUYHOCTHBIE, METalpeJIMETHbIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (HU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTUH B chepe IHEPTreTHUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue
(Gu3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydaromuxcsi, B (OpMHpOBaHHE YMEHUN MPUMEHATH HAYYHBI METOJ
MO3HAHMSI IPU BBHITOJIHEHUH UMH Y4€OHBIX UCCIIETOBAHHIA.

B ocHoBy Kkypca ¢pu3uku 11 ypOBHS CpeHEro o01iero oopa3oBaHus MOJI0KEH
pAI UEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK MPUHIMUIIBI €70 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pPa3lesoB (PU3MKH, BKIHOYAET Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
I'YMaHUTApHOTO TOTEHLHaNa (U3MYECKOM HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
Y HKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTMUECKHX MPHUIIOKEHUN H3yUEeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM MpoOiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0OJieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBISOTCA (u3HUeckrue Teopuu ((PopMUpOBaHUE MPEACTABICHHUHA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IPEACTABIEHUAX O IPUPOAE, FPAHULIAX IPUMEHUMOCTHU
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUI U MPOLIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOAX0J] B Kypce (M3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyJaronuxcs.
Jli1st 6a30BOrO ypoBHS Kypca (GU3UKU — 3TO UCTOIB30BaHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IPOTpaMMe
no Qusnke 0ObEIMHEHBI B OOIIMI CIHCOK YYCHHUYECKHX IMPAKTHUECKHUX padoT.
Boienenne B yka3zaHHOM TiepeyHe J1ab0paTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKaMHU 0Opa30BaTeNIbHOTO Ipoliecca
UCXO/sl U3 OCOOCHHOCTEW IMJIaHMPOBAHHUS U OCHalleHHus kaOunera ¢usuku. [Ipu
TOM O0ECIeYuBaeTCsl OBJIAJEHUE OOYYaIOIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB 110 IPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE YAEISIETCS pEIIEHUIO PACUETHBIX U KAUECTBEHHBIX 3aa4.
ITpu 3TOM J171s1 pacU€THBIX 3a7]a4 IPUOPUTETOM SBIISIFOTCS 3a/1a4U € SIBHO 3aJaHHOM
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO pas3zelia Kypca, TaK U MHTErpUupys 3HAHMS U3
pa3HbIX pa3zenoB. /[ KauyecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBJIIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KaIOLICH
KU3HU, TpeOyrouue BblOOpa (U3MYECKOW Mojenu sl CUTyallud MpPaKTUKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBu ¢ TpedoBanuamu @PI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecreyeHuto y4eOHoro mnpoiecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oOIero oO0pa3oBaHMsS MOKEH HM3Yy4aThCs B YCIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LKKiIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHE JJIs BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
($u3MKe yUEHUYECKUX MPAKTUUECKUX padOT U IEMOHCTPALIMOHHOE 000pyAOBaHUE.

JleMoHcTpanmoHHOe o0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  00OECleurMBaeT MOCTaHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALUM IS
UCCJICIOBaHUS  M3Y4YaeMbIX SIBICHUH M  TOPOLECCOB, OMIHUPUYECKUX H
(yH1TaMEHTaNbHbIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUN.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dbopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUyecKue KOMIUICKTHI
71a60paTOPHOTO OOOPYAOBAHUS JOJIKHBI OBITH TOCTPOCHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IIM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JabOpaTopHil.

OCHOBHBIMM LIENSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCSL:

e (opMUpOBaHHE HHTEpeca U CTPEMJICHUS OOYYalOIIUXCS K Hay4YHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX HHTEUIEKTyaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEICTABICHUNA O HAYYHOM METOJIE MTO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHHs] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (dopMupOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCHOJIb30BaHUEM
(¢u3nYecKnX 3HaHUN U HAYYHBIX JIOKA3aTENIbCTB;

e (dopMHpOBaHUE NPEACTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHne 3TUX Liejeld 00ecreunBaeTcs PeIeHUEM CIIEAYIOIUX 3a71a4 B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHus:

e TPUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAxX, TEOpUAX, BKIIOYAs MEXaHHMKY, MOJICKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPOYU3HKY;

e (dopMHpOBaHHE YMEHUN TMPUMEHITh TEOPETHYECKHE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKUX SBICHUH B TPUPOAE M IS TPUHATHUS
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOEHHME CIOCOOOB peHIeHUs pPa3IUYHbIX 3a7ad C $BHO 3aJlaHHOMN
(¢u3nueckoll MoIeNblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue GU3NUECKOW MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3a1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUUECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOITYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHWE YCIIOBUU JIsl Pa3BUTUS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JEATEITLHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTCs 136 yacoB: B 10 knacce — 68 dacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemeiii B mporpamMme 1o (U3MKE TEepedYeHb JIa0OpaTOPHBIX H
MPAKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOP
npoBeAcHUsT JIa0OpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTIBbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeTOAbl HAYYHOI'0 NO3HAHUS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHupa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckue 3aKOHbI U TeOpUH. ['paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)keHue nepeMenieHuil U CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

Kpuponmmueitnoe apuxenue. JIBHKeHHe MaTepUaaIbHON TOUKH 10 OKPYKHOCTH
C TIOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAS CKOPOCTb.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHu4yeckne YCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIHIOMETP,
JIBUKCHUE CHAPAJOB, LICMTHBIE U PEMEHHBIC TIEpEIavH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALMs KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHDKCHUS.

[Ipeobpa3oBaHue IBMKCHUI C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Tenm B BO3AyXE U B PA3PEKECHHOM MPOCTPAHCTBE.

Habnronenue nBwkeHHWs Tena, OPOIIEHHOTO IO YIJIOM K TOPHU30HTY H
FOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyenne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO ONMPEACICHUS MTHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus tena, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MatepuaibHOM TOUKH. TpeTuii 3akoH HploTOHA [1711 MaTepUalIbHBIX TOUYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koadduiment tpeHus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MNPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomMocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbsC cunbl M U3MEHEHUE HMIYJbCa TeJlda. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nedopMUpoBaHHOM NIPYyKUHBL. [loTeHIIMAIbHAS YHEPTHS TeJia BOJIW3U MOBEPXHOCTU
3eMIu.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIUAJIbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOU YHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIEp,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue aOCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPJIBIX TEJI M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KUHETUYECKOW TEOpUU UJCaTbHOTO raza. AOCONIIOTHash TeMmmepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnbITel, WIUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHHUS HACAIbHOTO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIIyUYCHHUE. Y JeIbHAasl TEIUIOEMKOCTh BELIECCTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTh mpolieccoB B MPUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBUS. DKOJIOTMYECKHE MPOOIEMbl TETIO3HEPTETUKH.



TexHudueckne yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBbHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEpruu Tejla MpPH COBEPLIEHUU PadOThI: BBUIET
npoOKu U3 OYTBUIKM TOJ JCMCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue s¢pupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT o a1abaTHOMY PaCIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATEN BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. Pazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUs CBOWCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpHUCTaJuIM3alus. Y jenbHas TerioTa niaasienus. Cyonnmanus.

VYpaBHeHue TemioBoro OanaHca.

TexHnueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHE: TUIPOMETpP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJOTHH IOJy4YEHHs] COBPEMEHHBIX MaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NOHM>KEHHOM JJaBJICHUU.

Crioco0bl U3MEpEeHHs BIaKHOCTH.

Habmronenune HarpeBaHust U MJIaBJIEHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpauys KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 0OTHOCUTEIBbHOM BIAXXHOCTH BO3yXa.

Paznen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
DnekTpu3anus Tei. DIeKTpruuecKui 3apsi. J{Ba Buaa s31eKTpUYECKUX 3apsiI0B.
[IpoBoAHMKH,  JOUANEKTPUKHM U  TOJYNPOBOJHUKU. 3aKOH  COXpAaHEHUS
ANEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsiI.
Onektpuueckoe 1mone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHumn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocratuueckoro nosst. [lorennuan. Pa3HocTh MOTEHIIMAIOB.
[IpoBOJHMKH W AWAPNEKTPUKH B AJIEKTPOCTATUYECKOM TMoje. [(udnekTpuyeckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpPOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaAEKTPU30BAHHBIX TET.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJIACTUH, PACCTOSIHUS MEK1y HUMHU U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIeKTpUUYECKUi TOK B Ta3zaxXx. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TAIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipamoe wu3MepeHue »saeKkTpoaBMXKylied cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD TUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHsS B 10 kiacce OCymIecTBIsIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUs: SIBJICHUE, HAay4HbIH (akT, rumore3a, (hU3MYEcKash BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI OHOMETPUUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEILlECTBA, MOJIIPHAsI Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJl, KUJKOCTEU U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJIOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTtosiHHBIE MAarHuTHl. B3anMoieiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MarHuTHOM MHAYKUMH. [[pUHIUIT CyNepHO3UIIMU MarHUTHBIX TMOJIEH.
JluaMyM MarHuTHOM WHAYKIMH. KapTWHA JWMHUM MArHUTHOM HHAYKIUHA TOJIS
MNOCTOSIHHBIX MAarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJ1yJIb U HallpaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
MHIYKIUKU. OJIEKTPOABHXKYIIAS CWIA HWHAYKUUHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOT'O ITyYKa MAarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABWKYIIEN CHJIbI MHAYKUMU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. Kone0anus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBIN MasgTHUK. MaTeMaTH4EeCKUH MAsTHUK. YpaBHEHHE TapMOHUYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMA KoneOanusimu. @dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ U JACHCTBYIOIIEE 3HAYEHUE CHJIbI TOKa U
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanrie CBOWCTB BBIHYXACHHBIX KOJIEOaHUM.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanue nepeMeHHOr0 TOKA B LIEMU U3 MOCIIEIOBATENBHO COSTMHEHHBIX
KOHJEHCaTopa, KaTyIIKH U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdpepenius n nuPpakius MEXaHUMIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguoCBsI3K U TeneBUAeHUs. Pannonokanms.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habnronenne cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJispu3anus, 1upaxius, HHTepdepeHuns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHou cpene. JIyu ceera. ToueuHbIi HICTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid Yroja MOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

Coluparoiue u paccerBaroue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
U ONTHYECKasi cuia TOHKOM JuH3bl. [locTpoeHue n3o0pakeHuil B COOMPAIONIUX U
pacceuBaroux JuH3ax. @opmyia TOHKOW JTMH3bL. Y BEJIUYEHHE, JaBAEMOE JIMH30i.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBuss HaOmMOICHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBIN amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOMHEWHOE paACpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKeHHI B JTMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO PU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3mepenue nokazaresns NpeJoMICHUs CTEKIIA.



HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cCrIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKHU. [IocTynaTel crieruanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETAa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHU U COKpalICHUE
JUTUHBI.
DOHeprusi U UMIYJIbC PEASATUBUCTCKOW YACTHLIBI.

CBs13b MacCHI C BHGPFI/Ieﬁ U UMITYJIbCOM pCHHTHBHCTCKOfI HqaCTHUILIbI. 9H€pFI/I$I
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEprun (PoTOHA ¢ €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue gorodrddexra. OnbiTel A. I'. CToseroBa. 3aKoHBI

doToaddexra. YpaBHenue DiHmTerHa st pororddekra. «KpacHas rpaHuiia
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre yCTpocTBa W MPAKTUYECKOE MpPUMEHEHHEe: (POTOIEMEHT,
dboTomaTUMK, COJIHEUHAs 6aTapes, CBETOIUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mogmenbs aroma. Iloctynatel bopa. W3nydyenue u mnorsiomeHue
(GbOTOHOB TpW mMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyrou. Bumawl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckynsipHo-BOIHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHedyaThIX CIEKTPOB U3TyYECHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdopa o onpeneneHunto coctaBa paguoakTUBHOTO
manydyeHusi.  CpoiictBa  anbda-, Oera-, TamMma-uziydeHus.  BrusHue
PaJUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBHI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKTHI SIAEPHON YIHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTadbHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHu4eckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buinibcona, siaepHbIid peakTop, aToMHas 6omMoa.

Jlemoncmpayuu

CUY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiianiHOE U MUPOBO33PEHUYECKOE 3HAUCHHUE
aACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBHOKCHHE.

CoJsHEUHAs cucTeMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, X OCHOBHBIC XapaKTEPUCTHUKH. JlMarpamMma «CIEKTpaJbHBIA KJIAaCC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIsI 3BE3]] TJIAaBHOM IOCIIENOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJIOBEKa, POJib U MECTO (PUBUKU U
aCTPOHOMHH B COBPEMEHHOW Hay4yHOU KapTHHE MHpPA, poJib (U3HUECKON TEOPUH B
(dbopMuUpOBaHUY MPEACTABICHUHN 0 GU3HUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  O00IIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 60a3oBoro ypoBHs B 11 kimacce ocyiecTBIsieTCs C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnoresa, (u3udyeckas BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIUTMYECKON PEIIETKH, CIIEKTPaIbHBIN aHaIH3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: IMHUW DICKTPOIEpPEAad, TIEHEPATOp IEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIEC PE3YyabTAThI OCBOCHUS yueOHOro npeamMera «Du3nukay JT0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPaKAAHCKOM MO3UIIMHM 00YJaIOIIEeTroCcsl Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
oO0IIecTBa, y4acTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHu3alluy;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOopMHUPOBAHHOCTh POCCUHCKOM I'PAXKIAHCKON MACHTUYHOCTH, TATPUOTH3MA;

LIECHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HA MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOLIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYyIIero (GU3NYECKO HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHbIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisiTh ILENU ACATECIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISTH 3aKOHOMEPHOCTM UM  TPOTUBOpPEUUsT B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEHICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATH PUCKH TTOCIICICTBUI 1€ TEIbHOCTH;
KOOPJAMHUPOBATH 1 BBIMOJHIATH Pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/ICCTBHUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKUe 1eCTBUA .
BJIAJIETh HAYYHONW TEPMHUHOJIOTUEH, KIIHOUEBBIMU IOHSTHUAMU W METOJIaMU
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peIIeHHs 3aaad (U3NYECKOTO COJACP)KAaHUS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHNs, HAaXOAUTh apryMEHTHI [Tl JOKa3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (U3WKEe B MPAKTHYECKYIO 001acTh
KHU3HEICITCITLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUECOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMM TMOJydeHUs HH(opManuu (U3NUEeCKOro COAEep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYILIECTBIATh TOUCK, aHaJU3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMKU Pa3IMYHBIX BUIOB U (HOpM
IPEe/ICTaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAINH;

UCTOJb30BaTh  CpeACTBa  HMH(MOPMAIMOHHBIX UM KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOTI0IeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30ITaCHOCTH, TUTUCHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(OpPMAIIMOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIISITH OOIIIEHHE Ha YpOKaX PU3NKU U BO BHEYPOUHOU €S TEILHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensaTh poid ¢ YYETOM MHEHUHM Y4YaCTHUKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TIaH BBIMOJTHEHUS MTPAKTUYECKON paboThl C YYETOM UMEIOLTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh e€ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyalldsM, BHOCHUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

UCIIOJIB30BaTh NMPUEMBI peuieKCUn JJisl OLIEHKH CUTYyallud, BIOOpa BEPHOIO
pelieHus;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS M0 HUX
CHI)KCHHIO;

MpPUHUMATh MOTHBBI W apTyMEHTHl APYTHX TMPU aHAIW3E pPE3yIbTaTOB
TeSTEHHOCTH;

NPUHUMATH ceOsl, TOHUMAas CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHAMATh MOTHBBI M apryMEHTBl APYTMX TIPH aHalu3e pe3yIbTaToOB
TESATEITBHOCTH;

NpU3HABATh CBOE MIPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce 10CTHKEHUS TUYHOCTHBIX PE3YIITATOB OCBOSHUS ITPOTPAMMBI TT0
buzuke s ypoBHS cpeaHero oOmero oOpa3oBaHHS Y O0OyYaromuxcs
COBEPIIECHCTBYETCS OYMOIMOHAIbHBIN WHTCIJIEKT, IIPEIITOTaratomui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIETO CIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMCHUE NPHHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHME IEWCTBOBAaTh HMCXOAS M3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOILIMOHATIBHOE COCTOSIHHE
IpYTHX, YYUTBIBATH €ro TPU OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiaacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX POJb U MECTO (U3UKU B (POpMUpOBaAHUHU
COBPEMEHHOM HAay4yHOM KAPTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHask TOYKa, MHEPIMaIbHAs CUCTeMa OTCuéTa, abCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BELIECTBA U



ANEKTPOANHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEITHOE IBUKEHUE,
CBOOOJHOE MAaJEHUE TeJ, JBMKEHHUE MO OKPYKHOCTU, MHEPLHUs, B3aUMOJEHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX Tel,
U3MEHEeHHe Oo0bEMa Ted MpU HarpeBaHUU (OXJIAXKJEHUHU), TEIJIOBOE PABHOBECHE,
UCIIapeHue, KOHACHCAIMs, IUIABJICHHE, KPUCTAJUIM3alUs, KUIEHUE, BIAXXHOCTb
BO3/lyXa, MOBBIIICHUE JIaBJICHUs ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBS3b MEXIY MapaMeTpaMy COCTOSIHUS ra3a B M30IpPOILECcCcaX, JIEKTpHU3aLus Tell,
B3aUMOJICHCTBUE 3aPA/I0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJMHAaTa, IyTh, IEpEeMEIleHUe, CKOPOCTb, YCKOpEHHME, Macca Tena, CuJia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
pabora, MexaHM4YecKass MOIIHOCTb; NPH ONUCAHUU NPABWIBHO TPAKTOBAThH
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJ U TEIUIOBBIC SIBICHUS,
UCTIONIBb3Ysd (U3MYECKHEe BETUYMHBI: JaBIIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTHUUYECKOTO JABMIKCHMSI MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JeWCTBUA TEIJIOBOIO JIBUTaTess; TpPU OMHCAHUHU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BENMYMH, WX OOO3HAYEHUA M EJMHUIIBI; yKa3biBaTb (DOPMYIBI, CBA3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUM TEIUIOBOTO JIBUKEHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) TPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIC TIPUHIIHIIBI ICHCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3nnuyaTh YCJIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MpU 3TOM
dbopmynupoBaTh NpodiieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY W3 MPEIJI0KEHHOTO 000PY/1I0BaHUS, TPOBOJIUTH OMBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U HUCIOIb30BaTh U3BECTHHIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUPOBATh PE3YIbTAThI MOJYYCHHON 3aBUCHUMOCTH (PU3HUYECKUX BEJTUYUH B BUJIC
TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCISI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
NEATeIbHOCTH C MCIOJIb30BAHHEM HM3MEPHUTEIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOoOXOUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXKICHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKue SIBJICHNUS,

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJISIPHON WHGOPMAINK, TOIYYCHHOM W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTy4aeMyIo HH()OPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, 00BbSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU
U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKIE 3HAHUS TI0 (PU3MKE B MOBCETHEBHOM KU3HU JIIIS
oOecrieueHus OE30MAaCHOCTH TpU OOpalieHnu ¢ TpudopaMu M TEXHUUYECKUMH
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpyHIe C BBIIOJHEHUEM pPa3IUYHbIX COLHUAJIBHBIX pOJEH,
IUIAaHUPOBATh padOTy TPyNIbl, PAUMOHAIBHO pacHpelensaTh OO0S3aHHOCTU U
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PELIEHUE pacCMATPUBAEMOM IPOOIEMBI.

K koHny 00yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUYAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (Ppu3uku B (HOPMUPOBAHHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B MPAKTUYECKOM NEATEIBHOCTH JIIOAEH, LENOCTHOCTh U €IMHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJeNei:
TOUCYHBIN ANEKTPUUECKHUI 3apsijl, Jyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, A/lepHas
MOJIeNIb aTOMa, HYKJIOHHAash MOJIeJb aTOMHOTO siApa NpH pelieHUH (PU3UYECKUX
3a1ay;

pacno3HaBath (pu3nMYecKue SABJICHUS (MPOLIECCHhI) U OOBIACHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MarHuTOB, OJEKTPOMATHUTHAs WMHAYKIMS, JACHCTBME MArHUTHOrO TIONS HAa
IOPOBOJHUK C TOKOM M JBHXKYLIMICS 3apsi, 3JE€KTPOMarHUTHbIE KOJI€OaHUS U
BOJIHBI, NPSAMOJUHEHHOE PpacIpOCTPAHEHHE CBETA, OTPAKEHHUE, IPEIOMIICHHE,
uHTepdepeHuus, audpakuus U MOJIIpU3alMs  CBeTa, JAMCIEPCHsl CBeETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYaTOro CHIEKTpa aToMa BOJOPOJA, €CTECTBEHHas M MCKYyCCTBEHHas
PaAMOaKTUBHOCTb;

ONMCHIBATh W3YYECHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pA3JIMYHBIX  Cped) WU
AJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI), HCIOJB3YSA (PU3NUYECKHE BEIMYUHBI:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
MHAYKIOUS MAarHUTHOro Imousisl, cwia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTb
KATYIIKH, HEPIHsl 3JEKTPUYECKOr0 M MArHUTHOIO IIOJIEW, NEPHOJ M YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTUYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBICT HCIOJNB3YyEMbIX BEJIMYMH, UX OOO3HAUEHUS U EIUHUIIBL, YyKa3bIBaTh
(GopMyIIbl, CBSI3BIBAIOIINE TaHHYIO (PU3MUECKYIO BETUUHUHY C IPYTUMHU BEINIMHAMU;

ONMCHIBATh H3YYEHHBbIE KBAaHTOBBIE SIBICHHMS M IPOLECCHI, HCHOJbB3Ys
(u3HuecKkre BEIWYUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, YHEPrUsl U UMITYJIbC (POTOHA, IEPUOJI NOJIypacaaa, SHEPIHsl CBI3U



aTOMHBIX SIEP, TPU OINMCAHWW TPABUIBLHO TPAKTOBATh (DU3UUECKUN CMBICI
WCIIOJIb3YeMbBIX BEJIMYWH, WX OOO3HAYCHUS W CIWHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JIAHHYI0 (U3WUYECKYI0 BEIWYMHY C JAPYTHMH BEJITUYHMHAMH,
BBIYHCIISATH 3HAYCHHUE (PU3HUECKON BETUIMHBL,

aHAM3UPOBATh (PU3MUYECKHUE TMPOIECCH M SBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBl U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOIO U MapaljIeIbHOrO
COCOMHEHUS IPOBOJHUKOB, 3aKOoH Jkoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHIYKITUHU, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPaHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeWHa ans gororddexra,
3aKOH COXPAaHEHHWs DHEPrUH, 3aKOH COXpPaHEHUS HMITYJbCa, 3aKOH COXpPaHCHHUSI
AIIEKTPUUECKOr0 3apsAjia, 3aKOH COXPAaHEHHs MacCOBOIO 4Hcia, moctynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €r0 MaTeMaTU4YeCKOE BBIpAKEHUE U YCIOBUS (TpaHHIIBI, 00IacTH)
PUMEHHUMOCTH;

OTpeeIISITh HAIIPABJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO ITOJISI TPOBOHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOMW JIMH30M;

BBIMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOIIECCOB C HCIOJIb30BAHMEM TMPSIMBIX U KOCBEHHBIX HM3MEPEHHI: MpU STOM
dbopmynupoBaTh MpoodIeMy/3aauy ¥ TUIIOTE3y YI4EOHOTO PKCIIEPUMEHTa, COOUpaTh
YCTAaHOBKY U3 MPEIOAKEHHOTO 000PY10BaHMUs, IPOBOJIUTH OTBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJbI OIICHKH MOTPEITHOCTEN U3MEPECHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
M3MEpPEHUl: TPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYCHHONW 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUJAE TaOIUI] ¥ TPadUKOB,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM MCCIEAOBAHUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPH MPOBEACHUHM WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON M TPOEKTHOU
JESTENHPHOCTH C WCIIONH30BAHUEM HM3MEPHUTENBHBIX YCTPOWCTB U 1a0OpPaTOpHOTO
000pyT0BaHMS;

pemiath pacy€THBIC 3a7a4yd C SIBHO 3aJIaHHON (DU3MYECKOW MOENbIO,
UCIIOJNIb3YS (PM3MYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BEIOWpATh (DU3UYECKYIO MOJEINb, BBICIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEoOXomuMbIe TIJIsi €€ PEeIIeHUs, TMPOBOJNTH PAcUEThl U OICHWBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PU3UIECKON BETUYNHBI,



pelaTh KaYeCTBEHHBIE 3a/1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY pACCYKICHUU C OIOPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3nvecKue sIBICHUs;

MCII0JIb30BaTh ITPU PEILICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUHU I IOUCKA, CTPYKTYPUPOBAaHUS, UHTEPIIPETALMU U NPEACTABICHUS
y4eOHOM M HAY4YHO-TIOMYJSIPHOM HMHQOpPMalUM, TMOJYYEHHOH U3 pa3InYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(POPMALIHIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MOPUOOPOB MU TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCcJIOBUs WX 0€30MaCHOI0 MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS IO (PU3HUKE B MOBCETHEBHOM KU3HU IS
oOecrieueHus: 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
yCTPOMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH CpelIe;

pabotaTh B TpyNIie C BBHIMOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE pacCMaTpUBAEMOM POOIEMBI.
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TEMATHYECKOE INIAHUPOBAHUE!

10 KJIACC

No
/11

HaumenoBanue
pa3aesioB U TEM
y4eOHOro IpemMeTa

IIporpaMMHoOe conepxkaHue

OcCHOBHBIC BUIBI ICATCITLHOCTH
o0y4Jaronuxcs

Pa3nen 1. ®u3nka u MeTOAbl HAYYHOI 0 IO3H

AaHuA

1.1 | ®usuka U METOIBI 2 ®dwusuka — HayKa O MPUPOJIE. M3y4yeHune HaydHBIX (IMITUPHICCKUX

HAYYHOTO ITO3HAHHMSI Hay4Hble MeTOJIbI TO3HAHUS U TEOPETUYECKHX) METOI0B TTO3HAHUS
OKPYXKaIOIIEro MHUpPA. OKpYKaroIIero Mupa.
Pounb skciepuMeHTa u Teopuun OOcyxaeHUE TPAHUI] TPUMEHUMOCTH
B [IPOII€CCE TTO3HAHUS IPUPO/IBI. (bu3HUeCKNX 3aKOHOB M TEOPHIA.
DKCHEpUMEHT B (PU3HKE. PaGora B rpymre 1o noJaroToBke
MopenupoBaHue pU3NYECKUX KOPOTKHUX COOOIIEHUI O POJIK U MECTE
sIBIIGHUH 1 TiporieccoB. Hayunbie (bU3HMKY B HAYKE U B IPAKTUYECKON
runore3bl. PU3NyecKue 3aKOHBI NEeSATEJILHOCTH JIIOJICH.
U Teopuu. ['paHUIbl IPUMEHUMOCTH | JIeMOHCTpalns aHaJIOTOBbIX
dbusnuecknx 3aKoHOB. [IpuHIHUIT U U (DPOBBIX U3MEPHUTETBHBIX
COOTBETCTBHUSI. prOOPOB, KOMITBIOTEPHBIX TATYUKOB.
Ponb u MmecTo ¢pusuku OcBoeHHE OCHOBHBIX TPUEMOB paOOTHI
B (hopMuUpOBaHUH COBPEMEHHOU ¢ nudpoBoii maboparopueii Mo Gpusuke
Hay4YHOM KapTUHBI MHPA,
B MMPAKTUYECKOM JICTEITEHOCTH JIFO/ICH

Uroro no pazaeny 2

! Tlpu paspaborke paGoueil MporpaMMbl B TEMATHYECKOM TLIAHUPOBAHUU JIOMKHBI OBITh YYTEHbI BO3MOKHOCTH HCIONB30BAHUS AJIEKTPOHHBIX (IIM(POBBIX)

06paBOBaTeJ’ILHLIX PECYpPCOB, ABIAKOIINXCA y‘le6HO-MeT0):[I/I‘{eCKI/IMI/I MatepualiaMu, COACPIKAHUEC KOTOPBIX COOTBETCTBYCT 3aKOHOAATCIBCTBY 00 O6p8.30BaHI/II/I.
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Pa3zgea 2. Mexanuka

2.1

Kunematuka

MexaHU4eCKOE JBUKEHUE.
OTHOCUTENBHOCTh MEXAHUYECKOTO
nBmxkenns. CucreMma orcuera.
Tpaekropus.

[Tepemenienne, CKOPOCTh (CpeTHSIS
CKOPOCTh, MTHOBEHHAsI CKOPOCTbh)
Y YCKOPEHHE MaTepHUalbHON TOUKH,
WX TIPOCKIIMU HA OCH CUCTEMBI
KoopauHat. CrloxeHue
MEPEMEIIECHUN U CII0KEHUE
CKOPOCTEM.

PaBHOMEPHOE M pABHOYCKOPEHHOE
NPSAMOJIMHENHOE JBUKEHHE.
['paduku 3aBUCUMOCTH KOOpIMHAT,
CKOPOCTH, YCKOPEHHUS, TyTH

Y [IEpEMEILICHUS MaTepPUATbHOM
TOYKH OT BPEMEHH.

CBoOoaHoe najienre. Y ckopeHue
CBOOOTHOTO TA/ICHHSI.
KpuBonuHeHoOe qBUKEHUE.
JIBrm>keHre MaTepuagbHON TOUKH
10 OKPY>KHOCTH C MMOCTOSTHHOM

10 MOYJIIO CKOPOCTBIO. YTJI0Bast
CKOpOCTb, JINHEWHAS! CKOPOCTb.
[lepuoa u yactota oOparieHus.

LleHTpOCTPEMHUTEIHLHOE YCKOPEHHUE.

TexHnueckne ycTporncTBa

[IpoBeneHue 3KCIEpUMEHTA: U3YUYEHUE
HEPaBHOMEPHOI'O ABUKEHUSA C LEBIO
ONpEeAEIEHNS] MTHOBEHHON CKOPOCTH;
MCCIIEIOBAHUE COOTHOILLICHUSI MEXIY
MyTSIMHU, IPONUAECHHBIMU TEJIOM

3a MOCJIE/IOBATENIbLHBIC PABHBIC
MPOMEKYTKH BPEMEHU

MIpY PaBHOYCKOPEHHOM JIBU>KEHUHU

C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO;
M3y4YEeHUE JIBUXKEHUS IIapuKa B BA3KOU
XKUJIKOCTH; U3YUEHUE IBUKCHUS TeNa,
OpOIIEHHOT'O TOPU30HTAIBHO.
OObsicHEeHNE OCHOBHBIX TPUHITUIIOB
JIEUCTBUSA TEXHUYECKUX YCTPOMUCTB,
TaKUX KaK: COUAOMETD, LICTTHBIE

Y pEMEHHbIE NIepeaadyu JBUKECHHUS;

¥ yCIIOBHM X 0€30MacHOTO
UCIIO0JIb30BaHUS B IOBCEAHEBHOM
JKA3HU.

Pemenue pacyeTHbIX 3a/1a4 C SIBHO
3aTAaHHOM (PU3UYECKON MOCITBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX (POpMYIT
KUHEMaTHUKH.

[TocTpoenue n ananus rpaduKoB
3aBUCUMOCTEN KMHEMATUUYECKUX
BEJIMYUH OT BPEMEHHU

JUJISL PABHOMEPHOTO
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U IPAKTUYECKOE MPUMEHEHHUE:
CIUAOMETP, ABUKEHUE CHAPSIIOB,
LENHbIE U PEMEHHBIE Mepeadun

Y PaBHOYCKOPEHHOTO MPSMOJTHHEHHOTO
JIBHKCHHUSL.

PacriozHaBanue (hpU3NIECKUX SABJICHUH
B y4eOHBIX ONBITAX M OKpYXKaromei
YKU3HU: PABHOMEPHOE

¥ PaBHOYCKOPEHHOE MIPSIMOJIMHEHHOE
JBU)KCHUE, CBOOOTHOE TaJIeHUE TeTl,
JIBIKEHUE TI0 OKPY KHOCTH.

Onucanue MeXaHUYECKOTO JBHIKCHUS
C MCTIOJIb30BAaHUEM (PU3HUYECKHUX
BCJIMYMH: KOOpAUHATA, MYTh,
niepeMenieHre, CKOPOCTh, YCKOPEHHE.
PaGora B rpymnmnax npu riiaHupOBaHUH,
NIPOBEACHUH U UHTEPIIPETALUN
pe3yabTaTOB ONBITOB M aHATTN3E
JIOTIOJTHUTEIIBHBIX NCTOYHUKOB
uH(OpMAIIHH 110 TEME

2.2

JlnHamuka

[TpuHIUIT OTHOCUTEIBLHOCTH
lNanmunes. Ilepsbiid 3akoH HeroToOHa.
NuepunanbHbIe CUCTEMBI OTCYETA.
Macca tena. Cuna. [Ipuniun
CyIepno3uiuu cui. Bropoi 3akoH

HproToHna a1t MaTepuagsbHOM TOUKH.

Tperuit 3akon HeroToHa

JUISl MATEPUAIIBHBIX TOUEK.
3aKOH BCEMUPHOTO TSATOTEHHS.
Cuna Tsoxectu. [lepBas
KOCMHUYECKasA CKOPOCTb.

CpaBHeHHE MacC B3aMMOICHCTBYIOIIUX
Tell.

N3y4yenune 3aBUCUMOCTH CHIIBI
YIPYTOCTH OT AeopmaIiuu; CpaBHEHUE
CHJI TPEHUS TIOKOSI, KAUCHUS

U CKOJIBKEHUSI.

OOBsicHEHHE HEBECOMOCTH.
[IpoBeneHue SKCIIEpUMEHTA:
WCCJIeIOBAaHNE 3aBUCUMOCTH CHJT
YIPYTOCTH, BOZHUKAIOITUX

B IIPY>KUHE U PE3UHOBOM 00pas3Iie,
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Cwuia ynipyroctu. 3akoH ['yxka.

Bec Tena.

Tpenue. Buasl TpeHus (mokosl,
CKOJIbXKEHUSI, KAUYEHU ).

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUs CKOJIbKEHUA U CUJia
Tpenus nokos. Koadouuuenr
TpeHus. Cuna ConpoTUBIICHUS
MIpU JBUXKEHUHU TeJla B dKUIAKOCTU
WJIM Ta3e.

[TocTtynaTenpHOE U BpaliaTeIbHOE
JBUKEHUE aOCOIIOTHO TBEPIOTO
Tena.

MOMEHT CHJTbI OTHOCUTEIBHO OCH
BpaieHus. [lneuo cuibl. YcemoBus
paBHOBECHS TBEPJOTO TENA.
TexHu4YecKne ycTponcTBa

Y [IPAKTHYECKOE IPUMEHEHUE:
MOJIIUITHUKH, IBUKECHUE
VCKYCCTBEHHBIX CITYTHHKOB

OT ux aedopmaruu; u3ydcHue
JBIDKEHUS OpycKa 1Mo HAaKIIOHHOM
TUIOCKOCTH KCCIICIOBAaHUE YCIIOBUMA
paBHOBECHS TBEPJIOTO TeJIa, UMEIOIIETO
OCh BpaIlCHUS.

OOBsicHEHHE 0COOCHHOCTEH
PaBHOMEPHOT'O U PABHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JABUKCHUS,
CBOOOHOI0 IAJICHMS TEJI, ABHKEHUS
110 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKOHA BCEMUPHOTO TATOTCHUSL.
OOBsiICHEHHE OCHOBHBIX ITPUHIIUIIOB
JIEMCTBUS MOAIIUITHUKOB M UX
MIPaAKTUYECKOTO MPUMECHECHUSI.
OOBsicCHeHHE JBUKEHUS UCKYCCTBEHHBIX
CITyTHHKOB.

Perrenne pacyeTHBIX 3a/1a4 C SBHO
3aTAaHHOM (PU3UYECKON MOCIIBIO

C HCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJT TUHAMHKH.

PacrioznaBanme Gpuznueckux sBICHUN
B YUCOHBIX ONBITAX U OKPYKAIOIICH
YKU3HU: HHEPIIHS, B3aUMOJICHCTBUE TEII.
AHanu3 pU3nYeCcKUX MpoLeccoB

U SBJICHHMH C UCIOJIb30BAHUEM 3aKOHOB
Y TIPUHITMAIIOB: 3aKOH BCEMHUPHOT'O
tarorenud, |, Il u III 3akonsr HeroToHa,
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MNPUHOMAII CYIICPIIO3UIUHA CUJI, ITIPUHIIUIT
PaBHOIIPABHOCTH MHCPLUAIIBHBIX
CHCTEM OTCUCTA

2.3

3aKOHBI COXpaHEHUS
B MEXaHUKE

NMnynec MaTtepuanbHONU TOYKU
(Tena), cUCTeMBbI MaTEpUATTLHBIX

TOYCK. HMHYJ'IBC CHJIBI U U3MCHCHUC
HUMITYJIbCA TCJIA. 3akoH COXpaHCHUA
HUMITYJIbCA. PeaktuBHOEC ABHKCHUC.

Pa6ota cuibl. MOIIHOCTE CHIIBI.
Kunernueckas sneprus
MarepuanbHOi Touku. Teopema
00 M3MEHEHUU KUHETUYECKOM
SHEPIUHu.

[TorennuanbHast HEPTUSL.
[ToreHmanbHast SHEPTUS YIIPYTO
neopMUpPOBAHHOMN MPYKUHBI.
[ToreHmmanbHast SHEPTUs TeJa
BOJIM3H MOBEPXHOCTH 3EMJIH.
[ToreHManbHBIC U
HETOTEHIUAJIbHBIE CUJIbI. CBS3b
pabOTHI HETIOTSHITMAIBHBIX CHJI
C UI3BMEHECHUEM MEXaHUYECKOM
SHEPTUU CUCTEMBI TeJ. 3aKOH
COXPAHEHHS] MEXaHUYECKOU
DHEPIrUH.

Yupyrue u Heynpyrue
CTOJIKHOBCHHUSI.

[TpoBeneHne SKCIIEPUMEHTA: U3YUCHUE
a0COJIFOTHO HEYIIPYTOro yaapa

C TIOMOIIIBIO ABYX OJTMHAKOBBIX
HUTSHBIX MasITHUKOB; HCCIICIOBAaHUE
CBSI3M pa0OTHI CHIIBI C U3BMCHCHHEM
MEXaHHYECKOW SHEPTUH Teja

Ha MPUMEPE PACTSHKCHHS PE3UHOBOTO
KTyTa.

OrneHka abCOIOTHBIX U OTHOCUTENbHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3UIECKUX
BEJIUYMH.

Pemenue pacueTHbBIX 3a/1a4 C SIBHO
3aTAaHHOM (PU3UYECKON MOICIIBIO

C UCIIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
1 GOpMyIT TMHAMUKH U 3aKOHOB
COXpPaHEHUSI.

Pemenue kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YUYEHHBIE B pa3eie
«MexaHuKay 3aKOHBI, 3aKOHOMEPHOCTU
U GU3UYECKHE SBICHUS.

Onucanue MEXaHUIECKOTO JIBIKEHUS

C MCTIONIb30BaHUEM (PU3HUECKHUX
BEJIMYHH: UMITYJIbC TEJIa, KHHETHIeCKast
DHEPTHs, TOTSHIINATbHAS SHEPTHS,
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TexHuueckue ycTponcraa

Y IPAKTUYECKOE NPUMEHEHHUE:
BOJIOMET, KOIIEp, NPY>KUHHBIN
IIACTOJIET, IBUKEHUE PAKET

MexaHuueckas paboTa, MeXaHuueckas
MOIIIHOCTb.

AHanu3 Gpu3NUECKUX IPOLECCOB

U SIBJICHUM C HCII0JIb30BAHUEM 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOW SHEPTUH,
3aKOHA COXPAaHEHUS UMITYJIbCA.
OOBsiCHEHHE OCHOBHBIX MTPUHIIUIIOB
JICUCTBUS U TIPAKTUYECKOTO
MPUMEHEHHS TEXHUYECKUX YCTPOMCTB,
TaKMX Kak: BOJOMET, KOTEP,
MPY>KUHHBIA TUCTOJIET.

OObsicHEHNE IBUKEHUS PAKET C OTIOPOi

Ha W3y4YeHHbIE (PU3UUECKUe BETUUNHbI
1 3aKOHBI MEXaHUKH.
Hcnonb3oBaHue nMpu NOATOTOBKE
COOOIIEHUH O MPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
HH()OPMAIIMOHHBIX TEXHOJIOT U

JIJIs1 TIOUCKA, CTPYKTYPUPOBAHHUS,
HMHTEPIIPETAIMUA U TIPEACTABIICHUS
nHpopManyu, KpUTHISCKUI aHAITH3
nosiyqaeMon nHpopmaru
[IpoBeneHne KOCBEHHBIX U3MEPECHU,
HCCJICIOBAaHUM 3aBUCUMOCTEN
(hU3UYECKUX BEJIMYUH, MPOBEPKA
MPEI0KEHHBIX THIIOTE3

Hroro no pazpeny

18
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Pasnen 3. Monekyasipaas pu3nka 4 TepMOIMHAMMKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUU

9

OCHOBHBIE TTOJOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON
TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoyHOBCKOE nBUXEHUE.
Huddyzus. XapakTtep IBUKEHUS

Y B3aUMOJICHCTBUS YaCTUIL
BelllecTBa. MoJieny CTpOCHUS ra30B,
KUJIKOCTEN U TBEPABIX TEI U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX Mojenen. Macca

U pa3mepsl Moliekyil. KoandecTBo
Belectna. [locTostHHass ABoraapo.
TennoBoe paBHOBECHE.
Temmepatypa u ee U3MepeHue.
[ITxana Temmnepatyp Llenbcus.
Monenb neaiasHOIo rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUHU UJICATBHOTO rasa.
AOcomoTHas TeMIiepaTypa Kak Mepa
CpeHEeW KHHETUYECKON DHEPrUun
TEIUIOBOT'O JIBUKEHMS YaCTUI] rasa.
[IIxana remneparyp KenpBuna.
['a30BbIC 3aKOHBI. Y paBHEHHUE
MenpneneeBa—KnanerpoHa.

3akoH [lanberoHa. M30mponeccsl

[IpoBenenue s3xkcepuMeHTa:
ONpPEAECICHUE MACChI BO31yXa

B KJIACCHOW KOMHATE Ha OCHOBE
u3MepeHui o0beMa KOMHAThI, JaBJICHUS
Y TeMIEpaTyphl BO31yXa B HEW;
MCCIIEIOBAaHUE 3aBUCUMOCTH MEXTY
rapaMeTpaMu COCTOSTHUS Pa3PEKEHHOTO
rasa.

OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEITHOCTEN U3MEPEeHUI (PU3NUECKUX
BEJINYUH.

OObsicHEeHNE OCHOBHBIX IPUHIIUIIOB
JEeWCTBHUI TepMOMeTpa B GapoMeTpa

U yCIIOBUHM X 0€301aCHOTO
HCII0JIb30BaHUS B IOBCEAHEBHOM
KU3ZHMU.

Pacno3naBanme puznueckux sBICHHUM

B y4eOHBIX OMIBITAX M OKPYXKaIoIei
*u3HU: TudPy3usi, OpOyHOBCKOE
JIBUKEHUE.

OnucaHue TeMIOBBIX SBICHUI

C UCIIOJIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: IaBJICHHE ra3a, TeMIEparTypa,
CpPEOHsAs] KUHETUYECKas YIHEPIUs
Xa0TUYECKOTO JBH>KEHHUSI MOJIEKYII,
CpeAHEKBaApaTUYHasl CKOPOCTh
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B UJI€aJIbHOM Ta3e C IOCTOSHHBIM
KOJIMYE€CTBOM BEILECTBA.
I'padpuueckoe npeacrasienue
U30IPOLIECCOB: U30TEPMa, H30X0Pa,
uzobapa.

TexHuueckue ycTpoiicTBa

U IIPaKTUYECKOE TPUMEHEHUE:
TEPMOMETP, OaApOMETP

MOJIEKYJL.

AHanu3 Gpu3NUECKUX IPOLECCOB

U BJICHUM ¢ ucnojib3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBS3U CpEOHEN
KUHETUYECKOU DHEPTUU TEILJIOBOTO
JIBIDKCHUSI MOJICKYJT C aOCOJFOTHOM
TeMIIEPaTypPOU.

Pelrenne pacyeTHbIX 3a/1a4 C IBHO
3aTaHHOM (PU3UYECKON MOCIIBbIO

C MCTIOJIb30BAaHUEM OCHOBHBIX
nonoxxennit MKT, 3akoHoB 1 hopmyn
MOJIEKYJISIpHOU (PU3UKH.

Pa6ora B rpymnmnax npu rmiaHupOBaHuUH,
IIPOBEACHUU U UHTEPIIPETALUU
PE3yIBTATOB OIBITOB U aHAJIU3E
JOTIOJIHATEIIBHBIX UCTOYHUKOB
uH(OpMAIIHH 110 TEME

3.2

OCHOBBI
TEPMOJTUHAMHUKH

10

TepmonuHaMuyeckas CUCTEMA.
BryTpeHHss sneprus
TEPMOJNHAMHUYECKON CUCTEMBI

1 CIIOCOOBI €€ U3MEHEHUS.
KonndecTBo TEmIoTsl U padboTa.
BHyTpeHHss sHEPTUsS OJHOATOMHOTO
HWeaIbHOTO ra3a. Buasl
TEIUIONEPENAYN: TETIIONPOBOIHOCTbD,
KOHBEKIIUA, U3JIyUYCHHUE. Y JeJIbHAs
TEIIOEMKOCTD BEIIECTRA.

[IpoBeneHue sKCIIEpUMEHTa: U3MEPEHHE
yAEIbHOM TETIOEMKOCTH BEILIECTBA.
Ornenka aOCOMOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEPEHUHN (DU3UIECKUX
BEJINYUH.

N3yueHnne Mmozeneit mapoBoi TypOUHBI,
JIBUraTesisi BHYyTPEHHETO CrOpaHus,
PEAKTUBHOI'O JIBUTATEIA.

OOBbsicCHeHHE PUHIIUIIOB JIEUCTBUS

U yCIIOBUM 0€30MacHOr0 UCHOJIb30BaHUS
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KonuuecTBO TENI0THI

MIpU TEIUIONEpeIaye.

Ilonsarue 06 aguabaTHOM
npouecce. [lepBbiii 3aK0H
TEPMOJIMHAMUKH.

[IprMmeHeHue nepBoro 3akoHa
TEPMOJAMHAMUKH K U30TIPOIIECCaM.
I'paduueckas untepnperarus
paboThI raza.

Brtopoii 3akoH TepMOAMHAMUKH.
Heob6paTumocTs nporieccon

B IIPUPOJIE.

TemnoBbie MamnHbL. [[puHIIUATIBI
JIEMCTBHUS TEIUIOBBLIX MAaIlWH.
[IpeobpazoBanus SHEPTUH

B TEIJIOBBIX MaIllMHAX.
KoaddunmenT nose3noro nercTBus
TEIIOBOM MAaIIMHBI.

[Mukn Kapro u ero ko3¢ dpunueHt
MOJIC3HOTO JICHCTBUSI.
DKOJOTUYECKUE TTPOOIIEMBI
TETUIOPHEPTETUKH.

TexHnueckue ycTponcTaa

U MIPAKTUYECKOE MPUMEHEHHE:
JIBUTATEIb BHYTPEHHETO CTOPaHHUs,
OBITOBOI XOJIOJIUIBLHUK,
KOHJIUITUOHED

B TIOBCETHCBHOM JKU3HU JIBUTATEIIS
BHYTPEHHETO CTOpaHUs, OBITOBOTO
XOJIOIUILHUKA, KOHIUITHOHEPA.
Omnucanue CBOMCTB TEI U TEIUIOBBIX
SBJICHUU C UCIIOJIb30BAHUEM
(bU3HYECKUX BEJIMUWH: IaBJICHUE ra3a,
TeMITepaTypa, KOJIMYECTBO TEIUIOTHI,
BHYTPCHHSIS DHEPrusi, paboTa rasa.
Permenue pacyeTHBIX 3a/1a4 C IBHO
3aTaHHOM (PU3UYECKON MOCIIBbIO

C UCII0JIb30BAaHMEM OCHOBHBIX 3aKOHOB
1 HopMYIT MOJIEKYJIIPHON (DU3UKHU

U TEPMOJANHAMUKH.

Pemenue kauecTBEHHBIX 3a/1a4

C OTOpPOM Ha U3yUYEHHBIE B pasJiese
«MonekynsipHas husuka

U TEPMOJUHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HYECKUE
SIBIICHUSL.

PaGora B rpymnmax npu aHanuse
JOTIOJTHUTENIBHBIX HCTOYHUKOB
uH(pOPMAIIH TT0 TEME
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3.3

Arperarsslie
COCTOSIHUS BEILIECTBA.
da30BbIC IIEPEXOBI

[TapooOpa3zoBaHue 1 KOHIEHCAITUSI.
Hcnapenue u xunexue.
AOCOJIIOTHASI 1 OTHOCUTEIIbHAS
BJIA)KHOCTB BO3/1yXa. HachlleHHbIM
nap. Y iejibHas TeIuiora
napooOpa3oBaHusl. 3aBUCUMOCTb
TEMIEPATypbl KAUTIEHUS OT JABJICHUS.
TBepnoe Teno. Kpucrammueckune
u aMopQHBIe Tesa. AHU30TPOIIHS
CBOMCTB KpUCTAJUIOB. JKuakue
kpuctaibl. COBpeMEHHbIE
Marepuaisl. [LnaBinenue

Y KpUCTa/uIn3auus. Y IeJIbHas
TeruioTa rasieHus. Cyomumanusi.
VYpaBHeHuUE TEMIOBOTO OanaHca.
TexHU4YeCcKne ycTponcTBa

Y [IPAKTHYECKOE IPUMEHEHUE:
TUTPOMETP U IICUXPOMETP,
KQJIOPUMETP, TEXHOJIOTUH
IIOJIyYEHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YUCJIIE
HaHOMATEPUAJIOB,

Y HAHOTEXHOJIOTHH

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCUTEJIBHOM BIAKHOCTH BO3/1yXa.
OrneHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3UUECKUX
BEJIMYMH.

N3ydenune CBOMCTB HACBIIIEHHBIX
MapoB, COCO00B U3MEPEHUS
BJI&KHOCTH.

HaOmnroienue kuneuus

MPY MMOHW>KEHHOM JIaBJICHUH,
HarpeBaHus U TUIaBJICHUS
KPUCTAJUIMYECKOTO BEIIECTRA.
OObsicHeHNE TPUHITUTIOB JIEUCTBUS

U yCIIOBUIA 6€301MacHOr0 UCTIOIb30BAHUS
B [IOBCETHEBHOM KU3HU THTPOMETPA,
MICUXPOMETPA, KaJJOPUMETPA.

N3yyeHune TeXHOJIOTUI MOTyUYCHUS
COBPEMEHHBIX MAaTEpUAJIOB, B TOM YHUCIIE
HaHOMATEPUAJIOB.

Pemenue pacyeTHbIX 3a/1a4 C SIBHO
3aTAaHHOM (PU3UYECKON MOCIIBIO

C HCTOJIb30BAaHUEM YPaBHEHUS
TEIJIOBOro OanaHca.

Peuienne kaueCcTBEHHBIX 3a/1a4

C ONOPOM HA U3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3nuecKue
SABJIEHUS TIO TEME.
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Pacno3naBanue Gpu3n4ecKux sBJICHUM
B YUEOHBIX OIBITAX U OKPYKaroIleH
XKU3HU: 1eopmanysi TBEpAbIX Tell,
HarpeBaHue U OXJIAXKACHUE Tell,
MU3MEHEHUE arperaTHbIX COCTOSHUN
BEIIECTBA U 0OBICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYJI MOJIEKYJISIPHOI
(du3uku.

Hcnonp3oBanue HHPOPMAIIMOHHBIX
TEXHOJIOTUH JIsl IOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
Y TIIPECTaBIEHUS UHPOPMALUH NIPH
HOJTOTOBKE COOOIEHU O IPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOM (pU3UKH

Y TEPMOAVHAMUKYU B TEXHUKE

Y TEXHOJIOTUSIX

Hroro o pazgeny 24
Paznen 4. JnexkrpoamHaMuka
4.1 | DnekTpocTaTuka 10 Dnektpuzauus ten. dnekrtpuueckuid | [IpoBeneHne skcriepuMenTa: U3MepeHue

3apsa. [IBa Bua 3E€KTPUYECKUX
3apsanoB. [IpoBogHuKH,
JIUBJICKTPUKHU U MTOJTYIPOBOJHUKHU.
3aKOH COXpaHEHUS IIEKTPUUECKOTO
3apsja.

B3aumopeiictBue 3apsa10B. 3aKOH
Kynona. ToueuHbli1 371€EKTPUUECKUI
3apsaa. DIEKTPUUECKOE TTOJIE.

AIEKTPOEMKOCTH KOHJICHCATOPA.
OreHka aOCOJIFOTHBIX U OTHOCHUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUIN (DU3UIECKUX
BEJINYHH.

N3yyeHune npuHIUITOB J€UCTBUSA
AIEKTPOCKOIA, SJIEKTPOMETDA,
KOHJIEHCATOopa.

N3ydeHne NpuHIUIIOB JEUCTBUS
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HanpskeHHOCTB 2JIEKTPUYECKOTO
nonst. [IpunHiun cynepno3uiuu
BJIEKTPUYECKUX ToJIen. JInnuu
HaIpPsSHKEHHOCTH 3JIEKTPUUYECKOTO
OJISI.

PaboTa cuit anekTpocTaTuuecKoro
noss. [lorennuan. PazHocts
noTeHuuanoB. [ IpoBogHUKY U
JADJICKTPUKU B
ANEKTPOCTATUYECKOM IOJIE.
JvpnekTpuyeckas IpOHUIIAEMOCTb.
OnektpoeMkocTh. KoHneHncarop.
DIEKTPOEMKOCTb IMJIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsKEHHOr 0 KOHAEHcaTopa.
TexHu4YecKne ycTponcTBa

Y [IPAKTUYECKOE NTPUMEHECHHUE:
AIEKTPOCKOIL, IIIEKTPOMETD,
AIEKTPOCTATHYECKAS 3AILNTA,
3a3eMJICHUE IEKTPOIIPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBII
arrmapar, CTpyWHbINM IPUHTED

U yCJI0BUM 0€30MacHOro MPUMEHEHUs
B IIPAKTUYECKOM KU3HH,
KOIMMPOBAJILHOTO anmnapara, CTpyuHOTo
MIPUHTEPA.

PaccMoTpenue pusndyeckux o
CHOBAHUM JIEKTPOCTATUYECKON
3aIIUTHI U 3a3€MJICHUS
AIIEKTPONPUOOPOB.

Pelienue pacyeTHbIX 3a]1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOCIIBHIO

C UCTO0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpPMYII AJIEKTPOCTATUKH.

PelreHne kaueCcTBEHHBIX 3a/1a4

C OIOPOY HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3ndeckue
SIBJICHUS JIEKTPOCTATUKHU.
Pacno3naBanue puznueckux sBICHHM
B y4€OHBIX OMBITAX M OKpYyXKarouiei
JKA3HU: DJICKTPU3ALINS TE,
B3aUMOJICHCTBHE 3apsiI0B U OOBICHEHUE
UX Ha OCHOBE 3aKOHOB U (hOpPMYT
AIEKTPOCTATUKMU.

Ornucanue U3y4eHHbIX CBOMCTB
BEILIECTBA U JJICKTPUUYECKHUX SIBICHUIN

C MCTIONIb30BaHUEM (PU3HUECKHUX
BEJIMYMH: 3JIEKTPUUECKUH 3apsi,
HaIpPsHKEHHOCTD AJIEKTPUYECKOTO TOJI,
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MIOTEHIMAJ, Pa3HOCTh IOTEHIIUAJIOB,
AIEKTPOEMKOCTb.

AHanu3 QU3NYECKUX MPOLIECCOB

Y SIBJICHUU C UCIIOJIb30BAHUEM
(U3HUECKNX 3aKOHOB: 3aKOHA
COXpaHEHHUs AIEKTPUUYECKOTO 3apsA/ia,
3akoHa KynoHna.

PaGora B rpymnmnax npu aHanusze
JTOTIOJTHUTENIbHBIX HICTOYHUKOB
uH(OpPMAIIMH U TIOATOTOBKE COOOIIIEHU
O IIPOSIBJIEHUU 3aKOHOB 3JIEKTPOCTATUKHU
B OKpY>KaloIlleH )KU3HU U IPUMEHEHUN
UX B TEXHUKE

4.2

IHocTogHHBIN

C-)JIGKTpI/I‘IGCKI/Iﬁ TOK.

Toku B pa3mu4HbIX
cpenax

12

DIIEKTPUUECKUM TOK. Y CIIOBUS
CYILIECTBOBAHHUS DJIEKTPHUUYECKOTO
Toka. McTounnku Toka. Cuia Toka.
[TocTOsIHHBIN TOK.

Hanpsoxkenue.

3akoH OMa 1 y4acTKa LETH.
DIEKTPUYECKOE COTPOTUBIICHUE.
VY 1es1bHOE COPOTUBIICHUE
BeulecTBa. [locnenoBarenpHoe,
napajuielbHOEe, CMEIIaHHOE
COEIMHEHUE MMPOBOTHUKOB.
PaGoTa snexkTpudeckoro Toka.
3akoH /[xxoyns—JIenna. MoniHocTh
AIEKTPUYECKOrO TOKA.

[IpoBeneHne SKCIEpUMEHTa: U3yIeHUE
CMEIIaHHOTO COCIMHEHUS PE3UCTOPOB,;
n3mepenue JJ1C ucTouHMKa TOKa U €ro
BHYTPEHHETO COMPOTUBIICHUS;
HaOJII0/ICHUE JICKTPOIIN3a.

Onenka aOCOJIFOTHBIX U OTHOCHTEIIbHBIX
MOTPENTHOCTEN U3MEPEHUHN (DU3UIECKUX
BCJIMYHH.

OOBsiICHeHHE MPUHIIMIIOB JICHCTBUS

1 YCJIOBUH O€3011aCHOTO TPUMCHCHHUS
aMIlepMeTpa, BOJILTMETpA, peocTaTa,
HMCTOYHHKOB TOKa,
AICKTPOHATPEBATEIBHBIX H
AIEKTPOOCBETUTEIBHBIX MTPHOOPOB,
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DIIEKTPOABIKYIIAS CUJIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHUKA TOKA. 3akoH Oma

JUIS1 TIOJTHOM (3aMKHYTOM)
anextpuyeckon nenu. Koporkoe
3aMbIKaHUE.

DNEeKTPOHHASI TPOBOIUMOCTh
TBEPJIbIX METAJJIOB. 3aBUCUMOCTh
COTIPOTHBJICHUS METAJIJIOB

OT TeMIIEpaTyphl.
CBepXnpoBOAUMOCTb.
DIEKTPUYECKUN TOK B BAKyyMe.
CBoiiCTBa 3JIEKTPOHHBIX ITYYKOB.
[MonympoBoauuku. CobcTBEeHHAs
Y IIPUMECHAs] TPOBOJIUMOCTD
MoJynpoBOAHUKOB. CBOMCTBA
p—Nn-niepexona.
[TonympoBOIHUKOBBIE TTPUOOPHI.
DIEKTpUUECKU TOK B pacTBOpax
U pacIuiaBax 3JIeKTPOJIUTOB.
DIEKTPONUTHYECKAS! JUCCOLIUALIMSL.
DIIEKTPOJIU3.

DIEKTPUUECKUN TOK B razax.
CamocTOSTENbHBIN U
HECAMOCTOSITEIIbHBIN pa3psia.
Monnus. [1na3ma.

TexHnueckne ycTponcTaa

TEPMOMETpPA CONPOTUBIICHUS,
BAKYYMHOI'O AM0Ja, TEPMUCTOPOB U
($hoTOpPE3UCTOPOB, MOIYTPOBOJHUKOBBIX
JIUOJIOB, TaJIbBAHUKHU.

Pelienue pacyeTHbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJCIIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u popmyi Tembl «[locTossHHBIN
DIIEKTPUYECKUMN TOK).

Pacno3naBanue pusnyeckux siBICHUN
B YUCOHBIX OMBITAX U OKPYKAIOIICH
XKHU3HU: DJICKTPUUECKAS IPOBOJIMMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JEHUCTBHS TOKA.

AHaN3 3JIEKTPUUECKUX SABICHUN

Y TIPOLIECCOB B LIETISIX IOCTOSIHHOTO
TOKa C UCTOJIb30BaHUEM 3aKOHOB!
3aKoH OMa, 3aKOHOMEPHOCTH
IIOCJIEIOBATEIBHOTO U IMAPAILICIIBHOTO
COEMHEHUS IPOBOIHUKOB, 3aKOH
Jxoyns-Jlenna.

Ornucannie N3y4eHHBIX CBOMCTB
BEILIECTB U JJICKTPUUYECKUX SIBJICHUI

C MCTIONIb30BaHUEM (PU3HUECKHUX
BEJIMYMH: JJIEKTPUUECKHUH 3apsl, CUIIa
TOKQ, AJIEKTPUYECKOE HAIIPSIKEHHUE,
ANEKTPUYECKOE CONTPOTUBIIEHHUE,
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U IPAKTUYECKOE MPUMEHEHHUE:
aMIIepMeTp, BOIBTMETP, PEOCTAT,
UCTOYHUKH TOKa,
AJIEKTpOHArpeBaTesIbHbIE PUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI,
TEPMOMETP CONPOTUBIICHHUS,
BaKYyMHBII 1O/, TEPMUCTOPHI

U (GOTOPE3UCTOPBHI,
MOJIYIPOBOAHUKOBBIHN AUO/,
rajibBaHuKa

pa3HocTh noTeHuanos, /C, padora
TOKa, MOIITHOCTb TOKA.
Hcnonb3oBanue MHPOPMALIMOHHBIX
TEXHOJIOTHM JIJISI IOUCKA,
CTPYKTYpPHUPOBaHMsI, UHTEPIIPETALUH
U TIpeJicTaBleHus: nHopManuu

IIPU MOATOTOBKE COOOIIEHU I

O IPUMEHEHNH 3aKOHOB ITIOCTOSIHHOTO

TOKa B TCXHHUKEC U TCXHOJIOI'UAX

Hroro no pazgeny

22

PesepBHoe Bpemst

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC

HaumenoBanue
No KomnunuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pa3ziesioB U TeM [IporpammHoOe copepxkanue
/o 4acoB o0yyaromuxcs
y4eOHOro npeaMeTa
Pa3nen 1. DnexkTpoauHamMuka
1.1 | MarguTHoe 110JI€E. 11 ITocTossHHBIE MATHUTEL. [IpoBeneHue IKCIIepUMEHTA: U3YUCHUE

DJIeKTpOMarHuTHas
WHTYKITUS

BzanmopaeicTBre MOCTOSTHHBIX
MarHuToB. MarauTHoe mnoJe.
BexTop MarHuTHOM MHIYKIUU.
[TpunHIUN cynepno3uuu
MarHUTHBIX nojeu. JInauu
MarHuTHOW nHaykuuu. Kapruna
JIMHUW MarHUTHOM MHIYKIIUU TIOJIS
MMOCTOSTHHBIX MArHUTOB.
MarsutHoe nosie mIpoBOIHUKA

¢ TokoM. KapTrHa TUHUNA UHAYKIIUU
MarduTHOI'O MOJIS JUTMHHOTO
MPSAMOI0 MPOBOIHUKA U 3aMKHYTOI'O
KOJIBIIEBOT'O MPOBOJHHUKA, KATYIIIKH
¢ TokoMm. OnbIT Dpcreaa.
BzaumogeiicTBue npoBOJHUKOB

C TOKOM.

Cuna Amnepa, ee MOIYJIb

Y HaIlpaBJICHUE.

Cuna JlopeHnia, ee MOJyJb

Y HarpaBJieHue. [|BrkeHue
3apsHKEHHOM YaCTUIIBI

MarHUTHOTO TIOJISI KATYIITKHA C TOKOM;
UCCIIeIOBAaHUE ACHCTBUS TOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
HCCIIeIOBAHUE SIBJICHUS
AIIEKTPOMArHUTHON WHYKITUH.

Ornenka aOCONIOTHBIX U OTHOCUTENIBHBIX
MOTPENIHOCTEN U3MEPEHUN PU3NUECKUX
BEJINYUH.

OObsicHeHNE TPUHITUTIOB JIEUCTBUS

U YCJIOBHI1 0€30MacHOr0 MPUMEHEHHUS
MOCTOSIHHBIX MAarHUTOB,
ANIEKTPOMATrHUTOB, JIEKTPOIBUTATE,
YCKOpUTENEH 3JIEMEHTAPHBIX YACTHII,
VHYKIMOHHOW NIEYH.

Pemenue pacueTHbIx 3a1a4

Ha MPUMEHEeHHEe (HOPMYIT TEMBI
«MarauTHoe€ 1ose. IIeKTpOMarHuTHas
WUHTYKLHSD.

PelreHne kauecTBEHHBIX 3a/1a4

C ONOPOM HA U3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nueckue
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B OJIHOPOJHOM MarHUTHOM MOJIE.
Pabora cunsl Jlopenna.

SIBiIeHME DIIEKTPOMAarHUTHON
nHaykuuu. [lotok BekTopa
MarHUTHON UHYKIUH.
DIIEKTPOABUKYIIAS CUJIAa MHYKIUU.
3aKOH AJIEKTPOMArHuTHOMN
unaykuun dapanes.

Buxpesoe anekTpuyeckoe moie.
DIIEKTPOABWIKYIIAS CUJIA MHIYKIIUU
B MPOBOJIHUKE, ABMKYIIEMCS
MOCTYIATEJIbHO B OJJHOPOJHOM
MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NuaykTtuBHOCTS. fIBIICHUE
CaMOMHIYKIHH. DIEKTPOABIKYIIAS
CUJIa CAMOMHIYKIIHH.

DHeprus MarHUTHOTO MOJIsl KaTYIIKH
C TOKOM.

DIEKTPOMarHuTHOE TOJIE.
TexHuueckue ycTponcTaa

Y IPAKTAYECKOE NPUMEHEHUE:
IIOCTOSIHHBIE MAarHUTBHI,
AIIEKTPOMArHHUTHI,
AIEKTPOJABUTATEND, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHIL,
VHJIYKIIMOHHAS [1€Yb

ABJIEHUS TeMbI «MarHuTHOE MOJIeE.
DIIEeKTpOMAarHuTHas UHAYKLHS».
Onpenenenue HapaBJICHUS! BEKTOpa
MHYKIIMA MarHUTHOTO TTOJIS
MPOBOJHUKA C TOKOM, CUJIbI AMIiepa
u cuiel JlopeHa.

Pacno3naBanue puznueckux siBICHUIMI
B YYEOHBIX OMBITAX U OKPYKAIOIIEH
KU3HU: B3aUMOJICCTBHE MarHuTOB,
AJEKTPOMAarHUTHAsI MHYKIUS,
JICUCTBUE MAarHUTHOTO TIOJISl HA
MPOBOJHUK C TOKOM U JBHXKYILIHMICS
3aps.

AHanN3 3J1€KTPOMarHUTHHIX SIBICHUIN
C UCITOJIb30BAaHUEM 3aKOHA
AIEKTPOMArHUTHON MHAYKIIHH.
OrnurcaHne N3y4eHHbIX CBOICTB
BEILIECTB U 3JIEKTPOMArHUTHBIX
SBJICHUH C UCIIOJIb30BAHUEM
(bU3HYECKUX BEIMYNH: MHTYKIIHSI
MAarHUTHOTO IOJIs, cuiia AMrepa, cujia
Jlopenua, ”HAYKTUBHOCTD KaTYLIKH,
SHEPrus ANEKTPUIECKOTO U MATHUTHOTO
noJen

Hroro no pazpeny

11
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Pa3gea 2. Kosie0anus 1 BOJIHBI

2.1

Mexannueckue
Y 3JICKTPOMArHUTHBIE
KoJIcOaHus

KonebarenbHas cucrema.
CB00OOTHBIE MEXaHUUYECKUE
kosneOanus. ["'apmoHnyeckue
kosnebOanus. [lepuon, yactora,
aMIUTUTYyAa U aza KojaeOaHu.
[Ipy>XMHHBIN MasITHUK.
MareMaTu4ecKuili MasiTHHK.
VYpaBHEHHE TAPMOHUYECKUX
kosneOanuii. [IpeBpaiieHue sHepruu
IIPU TAPMOHUYECKUX KOJICOaAHUSX.
KonebarenbHbIit KOHTYD.
CB0OOOIHBIE PJIEKTPOMATHUTHBIE
KoJie0aHUsI B UI€AIbHOM
Kos1e0aTeTbHOM KOHTYpE. AHAIOTHS
MEXKIy MEXaHUYECKUMU U

QJICKTPOMAaroiuTHBIMHU KoJeOaHHUSIMU.

®opmyina Tomcona. 3akoH
COXpaHEHHUS YHEPTHUU B UICATHHOM
Kosie0aTeTbHOM KOHTYpE.
[IpencraBieHue 0 3aTyXaOMMUX
koseOaHusX. BeIHyKIeHHBIC
MEXaHUYEeCKHUE KoiaeOaHusl.
Pe3onanc. BeiHy)/1€HHBIE
AIIEKTPOMArHUTHBIE KOJICOAHUSI.
[TepemeHHBIH TOK.
CunycouanbHbIN IEPEMEHHBIN TOK.

Hccenenoanue napaMmeTpos
KoJ1e0aTeabHOM CUCTEMBI — IEpUO/IA,
JaCTOTBI, AMILTUTYIBI U (ha3bl
Kose0aHuil (Mpy>KUHHBIN

W/UJTM MaTeMaTUYECKUM MasiTHUK).
HaGroneHue 3atyxaromumx KojieoaHui.
HccnenoBanue CBOMCTB BBIHYKICHHBIX
KoJIeOaHMi.

Habmronenue pezonanca.

[IpoBenenue s3KCnEpUMEHTA:
HCCIJIeI0BaHNE 3aBUCUMOCTH MEPUO/Ia
MaJibIX KoJieOaHUU Ipy3a HA HUTH

OT JUTMHBI HUTH ¥ MacChl IPy3a;
UCCJIeIOBaHNE IEPEMEHHOT0 TOKA

B 1IETM U3 MOCJIEI0BATEIBHO
COEJIMHEHHBIX KOH/ICHCATOPa, KATYIIKU
U pEe3UCTOpAa.

OrneHnka aOCONIOTHBIX U OTHOCHTEIIbHBIX
MOTPENTHOCTEN U3MEpeHul (pru3ndecKux
BEJIUYHH.

OObsicHEHNE IPUHITUTIOB JIEUCTBUS

Y YCJIOBHIA 6€30TaCHOTO IPUMEHEHUS
AIIEKTPUUYECKOTO 3BOHKA, TEHEpATOpa
MIEPEMEHHOI0 TOKA, JTUHHUMN
3NIeKTponepeaay.

Pemenue pacueTHBIX 3a71a4 C SIBHO

52




MOoIIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JEHCTBYIOIIEE

SHAYCHHUC CUJIbI TOKA U HAITPAXKCHUS.

Tpancdopmarop. [IpousBoactso,
nepenaya u norpediieHue
3JIEKTPUYECKOU SHEPTUH.
DKOJIOTUYECKHUE PUCKU

IMpU MPOU3BOACTBEC SJICKTPOIHCPIUHU.

KynbTypa ucnons3oBanus
3JIEKTPOIHEPTUH B MOBCETHEBHOM
YKU3ZHU.

TexHuueckue ycTpoicTa

Y [IPAKTUYECKOE NTPUMEHECHHUE:
3JIEKTPUYECKUH 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKA, JIUHUU
aJeKTponepeaad

3aIaHHON (PU3UYECKON MOJIETBIO

C UCTIOJIh30BaHHEM OCHOBHBIX 3aKOHOB
1 (HopMYyII, ONTUCHIBAIOIITNX
MEXaHHYECKUE U DJICKTPOMArHUTHBIE
Kosie0aHusl.

Onucanue MEXaHUYCCKUX

Y DJICKTPOMAarHUTHBIX KOJIeOaHUH

C MCTIOJIb30BaHUEM (PU3HUYECKHUX
BCJIMYHH: TICPUOJ M YACTOTA
KosieOaHuii, aMruTyna u dasa
KOJIeOaHM, 3aps/] ¥ CHila TOKa

B TAPMOHHUYECKHX DJICKTPOMArHUTHBIX
KOJIeOaHUsX.

Pemenue kauecTBEHHBIX 3a/1a4

C OMOPOM HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OMUCHIBAIOIINE
MEXaHUYECKHUE U AJIEKTPOMATrHUTHBIE
KoJie0aHusl.

PaGota B rpymnmnax npu rnjiaHupOBaHUH,
MPOBEJICHUU U UHTEPIPETAIIUN
pE3yJIbTaTOB OMBITOB, U AHAIH3E
JOTIOJTHUTENIBHBIX HCTOYHUKOB
MH(pOpMaILKK 1O TEME

2.2

Mexaanueckue
Y 3JIEKTPOMAarHUTHbHIE
BOJTHBI

MexaHnuecKue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuo.
CxopocCTh pacipoCcTpaHeHUs

U JyinHa BoJiHbL. [lonepeunbie

N3yuenue oOpa3oBaHus

U PaclpOCTPAHEHUS TOMEPEUHBIX
Y TIPOJIOJIBHBIX BOJIH.
HaOmronenue otpakeHus
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Y TIPOJIOJIBHBIE BOJIHBI.
WNurtepdpepenuus u nudpaxnus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTB 3ByKa. ['poMKOCTB
3Byka. BeicoTa ToHa. TemOp 3ByKa.
DIIEKTPOMArHUTHBIE BOJIHBI.
VYci10BUs U3Myd4eHUs
3JEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTauus BekTopos E, B,

V B DJICKTPOMAarHUTHOU BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)KE€HHE, MPEIOMIIEHNUE,
noJisipu3anus, Tudpakius,
unTepdepennus. CKopocTb
3JEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTPOMarHU THHIX BOJIH.
[IpuMeHeHue 3JIeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHUIMIBI pagUOCBA3U

v TeneBuaeHus. Pangnomokanus.
DNEeKTpOMarHUTHOE 3arpsi3HEHUE
OKPY’KAIOIIEU CPEIBI.

TexHnueckue ycTpomucTaa

Y IIPAKTUYECKOE IPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
YJIBTPA3BYKOBasl JUArHOCTHKA

B TEXHHUKE U MEAULIMHE, paaap,

U TIPEJIOMIICHUSI, UHTEep(EePEHIIUU

U Tu(paKkIMi MEXaHUYECKUX BOJIH.
HabGmronenue cBs3u rpOMKOCTH 3ByKa
Y BBICOTHI TOHA C aMILIUTYI0M

Y YaCTOTOM KoJieOaHMil, 3ByKOBOTO
pe30HaHca.

HccnenoBanue CBONCTB
AIIEKTPOMArHUTHBIX BOJH: OTPaXKEHUE,
MpeIOMJICHHE, TOJIsIpU3aIus,
nudpakuus, uHTephepeHIus.
N3yuyenue ycnoBuit u3nydeHus
AIIEKTPOMArHUTHBIX BOJIH, B3aUMHOU
opueHTauuu BekTopoB E, B, v

B 3JIEKTPOMAarHUTHOW BOJIHE.
N3yueHne npuMeHEeHNs
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

OOBsiCHEHHE PUHIIUIIOB JICHCTBUS

1 yCJI0BUI 0€3011aCHOTO MPUMEHEHHUS
MY3BIKQIBHBIX HHCTPYMEHTOB,
YIIBTPa3BYKOBOM JUATHOCTHKHU

B TeXHUKE ¥ MEIUIIMHE, pajapa,
paguonpreMHUKA, TEICBU30Pa,
aHTeHHBbI, Tenedona, CBU-neun.
Pemrenne pacyeTHBIX U KAYECTBEHHBIX
3aJ1a4 ¢ OIMOPOM HA U3YUCHHBIC 3aKOHBI
1 3aKOHOMEPHOCTH, ONKMCBHIBAIOIINC
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paguoNpUEMHUK, TEJIEBU30D,
aHTeHHa, tenedon, CBY-neun

pacpoCTpaHEHUE MEXaHUYECKUX
Y 3JIEKTPOMAarHUTHBIX BOJIH.
Hcnons3oBanue nH(MOpMaIMOHHBIX
TEXHOJIOTUM A5 MOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN

U TIpejicTaBiIeHus nHGopMaIuu

MIPU MOJITOTOBKE COOOIIEHUI

00 MCTOJIb30BAHUU DJICKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYuyactue B IUCKyCCUU

00 3JIEKTPOMAarHUTHOM 3arpsi3HEHUU
OKpY’Karoulen cpeasl.

PaGora B rpyrmnmnax rnpu rnjiaHupoBaHUH,
IIPOBEJICHUY U UHTEPIIPETALIUU
pEe3yJIbTAaTOB OIBITOB U aHAJIN3€E
JIOITOJTHUTEIIBHBIX HICTOYHUKOB
uH(OpMaIHH 110 TEME

2.3

Onrtuka

10

['eomeTpurueckas onTuka.
[IpsiMOJIMHENTHOE pacTIpOCTPAHECHUE
CBETa B OJHOPOAHOM cpene. Jlyu
cBeTa. To4YeuHbI UCTOYHUK CBETA.
OtpakeHue cBeTa. 3aKOHBI
oTpaxxeHus ceeta. [loctpoenue
N300paKeHUH B TJIOCKOM 3€pKaje.
[Ipenomuenue cBeTa. 3aKOHBI
npeoMJIeHUs CBeTa. AOCOTIOTHBIN
nokaszareins npesnomienusd. [lonnoe

N3yueHune siBIEHUS MOTHOTO
BHYTPEHHETO OTPAXKEHHUSI, ETO
IIPUMEHEHHS B CBETOBOJIE.

N3ydenue moaene MUKpOCKOIIa,
TEJIECKOIIA.

[Tonydenue cnekTpa ¢ TOMOUIBIO
PU3MBI 1 TU(DPAKIIMOHHON PEIIEeTKH.
N3mepenne nokasaresns NpeioOMIEHUs
CTEKJIA.

HccnenoBanue cBOMCTB M300paKeHUN
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BHYTpPEHHEE OTpakeHUE.
[IpenenbHbIN yroil HOJIHOTO
BHYTPEHHET'0 OTPAXKEHUS.
Hucniepcus cBeta. ClIoXKHBIN COCTaB
oenoro cpeta. L[perT.

Coluparoiiue 1 paccenBaroIne
nuH3bl. ToHKas nuH3a. POKyCcHOE
pacCTOsSIHUE U ONITUYECKas CHJIa
TOHKOU JINH3BL. [locTpoeHue
U300paKeHUN B COOMPAIOIINX

Y pacceuBarolux JnH3ax. Dopmyia
TOHKOM JIMH3BL. Y BEJIMYECHHUE,
JaBAEMO€ JIMH30M.

[Ipenensl npuMEHUMOCTH
r€OMETPUYECKON ONTUKH.
Bonnosas ontuka. Uatepdepenms
cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HAOTIOAEHUSA

MaKCUMyMOB U MUHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTHHE

OT IBYX CHH()A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaknus ceeta. JudpakimmonHas
pelieTka. Y clioBue HaOII0ACHUS
[JIABHBIX MAaKCUMYMOB MPU NaJ€HUU
MOHOXpPOMAaTHYECKOTO CBETA

Ha IUPPAKIHOHHYIO PEUIETKY.

B JINH3aX.

OOBsicCHeHHE IPUHIIUIIOB JIEUCTBUS

U yCJI0BUM 0€30MacHOr0 NPUMEHEHHUS
OYKOB, JIyIIbl, (poTOANIapaTa,
MPOEKIIMOHHOIO amapara,
MHKPOCKOTIA, TEIECKOTA, BOJIOKOHHOM
ONTHKHU, TUPPAKITMOHHON PEIICTKH,
MOJISIpOUAA.

Pelienue pacyeTHBIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOCIIBbIO

C UCIIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U ()OPMYJI TEOMETPUUECKOM
ONTHKHU.

[TocTpoenue u onucanue n300pakeHus,
CO3J1aBAEMOr0 IIJIOCKUM 3E€PKaJIoM,
TOHKOM JIMH30M.

PaccmoTpenue nipenenon
MIPUMEHUMOCTH T€OMETPUUECKOMN
ONTHKHU.

PacrioznaBanme pu3nvecKux siBICHUN
B OIBITaX U OKPYKAIOLIEH )KU3HU:
MPSIMOJIMHENHOE PacCpOCTPAHEHHE
CBETA, OTPAKECHUE, NIPEIIOMIICHHUE,
uHTepPepeHnms, Tudpaxius

Y MIOJIAPHU3ALIUS CBETA, JUCTIEPCUS
CBETA.
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[Tomsapusanus ceera.

TexHuuyeckue ycTpomucraa

Y IIPAKTUYECKOE TPUMEHEHHE:
OYKH, Jymna, poroanmnapar,
MIPOEKUMOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS
ONTHKA, TUPPAKIIUOHHAS PEIIETKA,
HOJISIPOU]L

N3yueHue ycrnoBuil HaOIIOIeHUS
MaKCUMyMOB U MUHUMYMOB

B UHTEeP(PEPEHIITMOHHOMN KapTHUHE
OT ABYX CUH(a3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

VYcaoBue HaOII01€HNS TIABHBIX
MaKCUMYMOB TpH MaJICHUH
MOHOXPOMAaTHUYECKOTO CBETa

Ha TU(PPAKIIMOHHYIO PEIIETKY.
AHanu3 ONTUYECKUX SIBJICHUHN

C MCTOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSMOJIMHEITHOTO PacIpOCTpaHEHUS
CBETa, 3aKOHBI OTPaKEHUS CBETA,
3aKOHBI TTPEJIOMJICHHS CBETA.
Onucanue ONTUYECKUX SBJICHUN

C UCIOJIb30BaHUEM (U3HUECKHUX
BEJIMYMH: (POKYCHOE pacCTOSHUE

Y ONTUYECKas CUJIA JINH3bI

Hroro no pazgeny

Pa3nen 3. OCHOBBI clIeIIHAJIBLHOM TeOPUH OTHOCUTEIbHOCTH (1asiee — CTO)

3.1

OCHOBBI CIEAATTLHOU
TEOPHUH
OTHOCHUTEJILHOCTHA

4

['paHuIBI TPUMEHUMOCTH
KJIaCCMYECKOM MEXaHUKH.
[locTynaTel crieMaibHON TEOPUH
OTHOCHUTEIIbHOCTH: UHBAPUAHTHOCTh
MOJIyJI CKOPOCTH CBETA B BAKyyMe,
MIPUHIAT OTHOCUTEIIbHOCTH
OUHILITEHHA.

Pelienune kauecTBEHHBIX 3a1a4

C OMOPOU HAa U3YUECHHBIE MTOCTYJIATHI
CTO.

Hcrnons3oBanue nHMOPMAIIMOHHBIX
TEXHOJIOTUM JIJIsl TOUCKA,
CTPYKTYPUPOBAHUSI, HHTEPIIPETALIUN
Y TIpeJicTaBIeHUs] HHPOpMAIIUH
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OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMEIJIEHNE
BPEMEHH U COKPAILECHUE JJIUHBI.
DHeprus U UMITYJIbC
PEAATUBUCTCKON YACTHULIBI.
CBs13b Macchl C 3HEprUen

Y IMITYJIbCOM PEISTUBUCTCKOM
YacCTULbl. DHEPIUs MOKOs

MPU MTOATOTOBKE COOOIIICHUI
O rpaHMIAX TPUMEHUMOCTH

KJJACCUYECKOU MEXAaHUKHU U OCHOBAX
CTO

Hroro no pazgeny

Pa3nen 4. KpanToBasi pusuka

4.1

OneMeHTHI KBAHTOBOM
OIITUKHU

®otonbl. Popmyia [Litanka cBs3u
SHEpruu (POTOHA C €ro YaCTOTOM.
DHeprust 1 UMIYJbC GOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
doTorddexra. OnbITHI

A.T". CtonetoBa. 3aKOHBI
dotorddexra. YpaBHeHue
OviHmTeiHa 1na porodddexra.
«Kpacnas rpanuna» horodddekra.
JaBienue cBeta. ONbITHI

I1.H. JIeGenena.

XUMHYECKOE AEHUCTBUE CBETA.
TexHnueckue ycTponcTaa

¥ TIPAKTUYECKOE MPUMEHEHHUE:
dboTo31eMeHT, POTOIATUHK,
coTHe4YHas 6aTapesi, CBETO MO

Ha6mronenue dhotodddexra

Ha YCTaHOBKE C IMHKOBOM TIACTUHOM.
HccnenoBanue 3aKkOHOB BHEIITHETO
dboTtodrddexra.

OObsicHEeHNE OCHOBHBIX TTPUHIIUIIOB
JIEUCTBUSA TEXHUYECKUX YCTPOWCTB,
TaKuX Kak: poTodeMeHT, (hOTOTATUHK,
CoJTHEYHas baTapes, CBETOANO/I;

U yCTIOBUH X 0€3011aCHOTO
MPUMEHEHHUS B TPAKTUUECKOM KU3HU.
Pelrenne pacueTHbIX 337124 C SIBHO
3aTAaHHOM (PU3UYECKON MOCIIBIO

C UCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpMYJT KBAHTOBOU OIITHKH.
PelreHne kauecTBEHHBIX 3a/1a4

C ONOPOW HAa U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOMW ONTHUKHU.
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PacnoznaBanue pu3nyeckux sBICHUN
B y4€OHBIX ONBITAX:
doToanexTpuueckuit 3pPexr, cBeToBOE
JTaBJICHUE.

Onucanue n3y4eHHbIX KBAaHTOBBIX
SABJICHUM U TIPOLIECCOB

C UCTIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI MU YAaCTOTA CBETA,
DHEPTrUsl U UMIYJIbC POTOHA

4.2

Crpoenue atoma

Mopens atoma TomcoHa. ONBITE
Pesepdopaa no paccesinuto
a-yactull. [InanerapHas mozenp
aroma. [loctymater bopa.
Wznydenue u nornomenue GoToHOB
IIPU IIEPEXOJIE ATOMA C OJHOTO
YPOBHS SHEPTUU Ha Apyroil. Buabl
crekTpoB. CEeKTp ypOBHEN SHEPTUU
aToMa BOJAOPOJA.

BomnHoBBIE cBOMcTBa YacTHUL. BOJIHEI
ne bpoiutsa. KopyckyisipHo-
BOJIHOBOU TyJIU3M.

CHOHTaHHOE U BBIHYKJIEHHOE
W3JIyYEHHUE.

TexHnueckue ycTponcTaa

Y IPAKTAYECKOE NPUMEHEHUE:
CIIEKTpaJIbHbIA aHAJIU3

Nzyuenne moaenu onbita Pesepdopma.
[IpoBeneHue aKCIeprUMEHTA

10 HAOJIIOJICHUIO JTUHEHYATOTO CIIEKTpa.
OreHKa aOCOFOTHBIX U OTHOCUTEIBHBIX
MOTPEITHOCTEN U3MEPEeHHUH (PU3NUECKUX
BEJINYMH.

N3yuenune monenu aroma: TomcoHa,
MJIAHETApPHOW MOJIeNIM aTOMa, MOJIEIH
atoma bopa.

N3ydenue cnekTpa ypoOBHEN SHEPTrUH
aToMa Bojopoaa. OObsCHEHHE
MIPUHIIATIOB JICMCTBUS U YCIOBUH
0e30MacHOro NPUMEHEHUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOTO
KOMIIBIOTEPA.

PelieHne kauecTBEHHBIX 3a/1a4

C ONOPOM HA U3YUYECHHBIE 3aKOHBI,
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(CIEKTPOCKOIT), J1a3ep, KBAHTOBBIM
KOMIIBIOTEP

3aKOHOMEPHOCTH U (pu3ndeckue
ABJIEHUSA 110 TeMe «CTpOeHUE aToMa.
PacnioznaBanue pu3nvecKux siBICHUN
B y4€OHBIX ONBITaX: BO3HUKHOBEHUE
JIMHENYATOTO CIEKTPA U3IIYUYCHHUS.
AHanu3 KBaHTOBBIX MPOLIECCOB

U SBJICHUH C UCIIOJIb30BAHUEM
nocrynaros bopa

4.3

ATOMHOE s11pO

DKCTIEPUMEHTBHI, TOKA3bIBAIOIIIHE
CIIOXKHOCTh CTPOCHHMS SApA.
OTKpBITHE PaJMOAKTUBHOCTH.
Omnsitel Pezepdopna

0 OTPEICNICHUIO COCTaBa
PaAMOAKTUBHOTO U3ITyYESHHUS.
CgoiicTBa anba-, 6era-,
ramMmma-usnydeHus. BiusHue
PaANOAaKTUBHOCTH Ha >KUBBIC
OpTaHHU3MBIL.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxknonnast moaens sapa
['eizenbepra-lBaneHko.

3apsn siapa. MaccoBoe 4ucio sizpa.
N3oTtomsL.

Anbda-pacnan. DIeKTPOHHBINA

U TIO3UTPOHHBINA OeTa-pacmaj.
l'amma-u3nydenue. 3akoH
PaIMOAKTUBHOTO paciaja.

M3y4yeHune 3KCIIepUMEHTOB,
JTIOKA3bIBAOIINX CI0KHOCTh CTPOCHHSI
aTOMHOTO sJIpa.

HccnenoBanue TpeKOB YaCTHII

(o roToBBIM hoTOorpadusim).
W3yyeHue ssaepHbIX CUIL, SSAEPHBIX
peakuuii CHHTEe3a U pacraja,
TEPMOSIIEPHOTO CUHTE3A.

N3yyeHne HyKJIIOHHON MOJEIH AIpa
I'eitzenOepra-MBaneHKo.

OObsicHEHUE YCTPOHCTBA

U IPUMEHEHUS T03UMETPa, KaMephl
Bunbcona, simepHoro peaktopa,
aTOMHOW OOMOBI.

Pemenue 3anau ¢ onopou

HAa MOJyYeHHBIC 3HAHUS, B T.4. O 3apsje
¥ MacCOBOM YHCJIE SApA.
Pacno3naBanue puznyueckux siBICHUM
B y4EOHBIX OIBITAX U B OKPYXKAIOIIEH
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DHEPrus CBSI3U HYKJIOHOB B SJIPE.
SlnepHble CUIIBI.

JHedexT macchl sapa.

SnepHble peakuuu. [lenenue

Y CUHTE3 SAED.

S nepHbiii peaktop. TepMosaepHBIT
cunte3. [IpoGaeMbl 1 TePCIEKTUBBI
SIZIEPHOM YHEPIETUKHU.
DKOJIOTUYECKHE ACTIEKTHI SAEPHOM
SHEPreTUKHU.

DJieMeHTapHbIe YacTULbl. OTKpBITHE
MO3UTPOHA.

Mertonbl HaOIIOEHUS

Y PETUCTPALIUU DJIEMEHTAPHBIX
YaCTHILI.

OyHIaMEHTAIbHBIE
B3auMoaecTBUI. EAMHCTBO
bu3uIECKON KapTUHBI MUPA.
TexHnueckue ycTponcTaa

Y IPAKTAYECKOE MPUMEHEHUE:
JI0O3UMETp, KaMepa BuibcoHa,
SIEPHBIN pEaKkTop, aToMHasi bomba

YKU3HU: €CTECTBEHHASI U UCKYCCTBEHHAS
PaAOaKTUBHOCTD.

OrnucaHyie KBAaHTOBBIX SBJICHUIN

U MPOLIECCOB C UCIIOJIb30BAHUEM
(bU3UYECKUX BEJIUYUMH: TIEPUO/T
MoJTypacriajia, YHeprus CBSI3U aTOMHBIX
anep, neexT Macchl gapa.

AHanu3 npo1ecCoB U SIBIICHUN

C MCTIOJIb30BAaHUEM 3aKOHOB U
MOCTYJATOB: 3aKOH COXPAHEHUS
AIIEKTPUUECKOIO 3apsijia, 3aKOH
COXpaHEHHSI MAaCCOBOTO YHCIIA,
noctynarsl bopa, 3akoH
pPaZi0aKTUBHOTO pacraja.

VYuyactue B paboTe KPyIjioro cronia
«DyHIaMeHTaIbHbIE B3AUMOJICHCTBUS.
EnnHCcTBO (prizmvecKoif KapTHHBI MUpa».
Hcnonp3oBanue HHPOPMAIIMOHHBIX
TEXHOJIOTHUH JIJIsl TOUCKA,
CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN

U TIpeCTaBIeHUS HHPOPMAITUN

MIPY TOATOTOBKE COOOIICHUM

O IPUMEHECHUHU 3aKOHOB KBAHTOBOMU
(U3UKN B TEXHUKE M TEXHOJIOTUSX,
AKOJIOTHYECKHUX aCIEKTax siACpHOU
SHEPreTUKH

Hroro no pazpeny

15
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Pa3nen 5. DiieMeHTbI AaCTPOHOMMHU U ACTPOPU3MKH

5.1

OneMeHTHI
aCTPOHOMUU
1 acTpoU3UKU

7

Drarbl pa3BUTHS ACTPOHOMUH.
[IpukiiagHO€ 1 MUPOBO33PEHUECKOE
3HAYE€HHE aCTPOHOMUH.

Bun 3Besnnoro ne6a. Co3pesaus,
SIPKHE 3BE3/1bl, TUTAHETHI, NX
BUIMMOE JBHKEHHE.

ConHeyHast cUCTEMa.

Connue. ConHeuHass aKTUBHOCTE.

Uctounuk suepruu CoJiHIIA U 3BE3/I.

3Be3/1bl, UX OCHOBHBIC
XapakTepucTuku. /luarpamma
«CTEKTPaJIbHbIN KJIAcc —
CBETUMOCTBY. 3BE€3/Ibl TJIABHOU
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTB» IS 3BE3]]
[JIAaBHOM MOCJIEI0BATENIBHOCTH.
BHyTpenHee cTpoeHue 3BE3 /1.
CoBpeMeHHbIE NPEICTABICHUS

0 IPOUCXOKACHUU U SBOTIOLINHU
ConHua u 3B€3/1. JTallbl )KU3HHA
3BE3/.

Muteunsiii [1yTs — Hama ['anakruka.
[Tonoxxenue u nprxxenue ConHia

B ["asmakTuke. THIBI raIaKTHK.
PannoranakTukuy u KBa3aphl.
YepHble ObIPHI B Sipax rajlakTUK.

ITonroToBka cooOIIeHNH 00 dTanmax
Pa3BUTHUS ACTPOHOMUH, O TPUKIIATHOM
¥ MUPOBO33PEHYECKOM 3HAYCHUU
aCTPOHOMHH, O METOJIaX MOJYyUEHUs
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOMU
aCTPOHOMHUH.

N3yueHne coBpeMEeHHBIX
MpEACTaBICHUN O POUCXOXKICHUU

n 3BoJronuy CoJtHIIa U 3BE3.
W3ydeHne TUIOB TaJIaKTHK,
pauoTalakKTUK U KBA3apOB.
N3yueHnne nBmxeHUs HEOECHBIX Te,
ABOJIIOLIMHM 3Be3]1 U BeeneHnnoi,
MIPOIIECCOB, MPOUCXOISIINX B 3BE3/aX,
B 3BE3JHBIX CHCTEMAX,

B MEXTAIAKTHUYECKOU Cpejie,
MacImTabHON CTPYKTYphI BeelleHHOIA.
OOwbsicHeHue pacmupenus Beenennoi
Ha OCHOBE 3aKOHa Xa00:a.
[ToaroToBka K 00CYXICHHUIO
HEpEIICHHBIX TP0OJIEM aCTPOHOMHUHM.
[TpoBenenue HabmOICHUI
HEBOOPY>KEHHBIM TJIa30M

C MCITOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUM TSI OTIpeIeTICHUS
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Bcenennas. Pacmmpenne
Bcenennoii. 3akon Xa66u1a.
Paszberanue ramaktuk. Teopus
bousbioro B3peiBa. PennkroBoe
U3JIy4CHHE.

MacmtabHasi cTpyKkTypa
Bcenennon. MeraranakTtuka.
Hepemennsie npo6iembl
aCTPOHOMUU

MOJIOKEHHSI HEOECHBIX O0OBEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBEpHOro NoJIymapus

U SIPKHE 3BE31bI.

[IpoBenenne HaOMIOIEHUI B TEIECKOM
Jlynsl, nnaner, Muieunoro Ilytu.
VYyacTtue B IMCKYCCUU O HEPEUIEHHBIX
npoOJjieMax aCTPOHOMHUH

Hroro no pazgeny

7

Pa3nen 6. O0o0maroiee noBTopeHne

6.1

O0o0m1aroree
IIOBTOPCHHE

4

O000I1IEHNE U CUCTEMATHU3ALINS
COJIEpKaHMs pa3JeoB Kypca
«Mexanuka», «MoJekynsapHas
dbu3nKa U TepMOAMHAMUKAY,
«InexrpoauHamukay, «Komnebanus
U BOJIHBDY, «OCHOBBI CIIEIIUATBHOMN
TEOPUH OTHOCUTEIIBHOCTH,
«KBanroBas pusuka», « JINeMEHTHI
ACTPOHOMHH U aCTPOPUBHKI.
Ponb ¢pusuku u actpoHoMuu

B SKOHOMMYECKOM,
TEXHOJIOTHYECKOM, COI[MaIbHOMN

Y ATUYECKOM chepax NesITeTbHOCTH
YeJI0BeKa, POJib U MECTO (PUBHKHU

Y ACTPOHOMHH B COBPEMEHHOMN
HAy4YHOU KapTHUHE MUpPa, 3HAUYCHUE

YyacTtue B IUCKYCCHUU O POJIA (DU3UKHU
1 aCTPOHOMHH B Pa3IMUHBIX cepax
JIEATEILHOCTH YeJIOBEKA.
[ToaroroBka coOOIIIEHUNA O MECTE
bu3nIeCcKol KapTUHBI MUpPA B PTY
COBPEMEHHBIX IIPEACTABICHUN

O MPUPOJIE.

BrimorHeHre y4eOHBIX 3a1aHUH,
JIEMOHCTPUPYIOIIUX OCBOCHHUE
OCHOBHBIX ITOHATHHA, PU3HICCKUX
BEJIMYMH U 3aKOHOB Kypca (pu3uKu
10-11 xmaccoB
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OINKMCATEIILHOM,
CHUCTEMATU3UPYIOLLIEH,
0OBSICHUTEIIbLHON

U IPOrHOCTUYECKON PYHKIUI
(bu3nuecKon Teopuu,

poJib (pU3UUYECKOU TeOpUu

B ()OPMUPOBAHUY TIPEICTABICHUN
0 pU3NYECKOI KapTHHE MUPA,
MECTO (PU3NYECKON KapTUHBI MHPa
B 00IIIEM PSITY

COBPEMCHHBIX
CCTECTBCHHO-HAYYHBIX
peJICTaBICHUN 0 PUPOJIE

Hroro o pazgeny 4
PezepBHOE Bpems

OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

®du3nKa — Hayka O MPUPOJIE.
HaquLIe METOAbI ITIO3HAHU S
OKPYXKAIOILIEro MUpa

https://m.edsoo.ru/YXGQSPM1P

Ponb u Mecto pusnku B
(hopMUpPOBaHUHN COBPEMEHHOM
Hay4YHOU KapTHHBI MUpPa, B
MPaKTUYECKON JesITeNbHOCTU
monen

https://m.edso0.ru/8HSXWFFVO

Mexannueckoe OBMKEHHUE.
OTHOCUTENTHLHOCTD
MEXaHUYECKOTO JBUIKCHUA.
[Tepemenienue, CKOpOCTD,
YCKOpEHHUE

https://m.edsoo.ru/RSOAQV5ZX

PaBHOMEpHOE NpAMOJIMHENHOE
JIBUKCHHE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYyCKOpEHHOE
MPSIMOJIMHEUHOE ABM)KEHUE

https://m.edsoo.ru/MDIDKJOUB

CB00OOgHOE TTaIEHHE.
YckopeHue cBOOOTHOTO
nageHust

https://m.edsoo.ru/MXPLZ1X8J

KpuBonuHneitHoe nBUXKEHUE.
JIBM>KEeHME MaTepUaIbHOU
TOYKHU MO OKPY>KHOCTH

https://m.edsoo.ru/TFLJ2C4DN

IIpuHLIKII OTHOCUTENBHOCTH
lNanunes. MHepuumanbHbie

https://m.edso0.ru/J6QY7N3WN
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cucreMsl orcuera. I1epsbiit
3akoH HploTOHA

Macca tena. Cuia. [Tpunuun
cynepno3uiuu cuil. Broponw
3akoH HproToHa mis
MaTepPUaIbHOU TOUKH

https://m.edsoo.ru/BVTNWTAQH

10

Tperun 3akoH HproToHa st
MaTe€pUaIbHBIX TOUYEK

https://m.edsoo.ru/JYL414UAN

11

3aKO0H BCEMHPHOTO TATOTEHUS.
Cuna tsoxectu. lepas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. Koapduunent
TpeHus. Cuiia COnpOTUBIIEHUS
IIPY IBIKEHUU TeJa B
KUAKOCTH WM ra3e

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarenbHoOE U
BpAIllATEIbHOE ABUKECHHUE
a0COJIFOTHO TBEPJIOTO Tea.
MowmeHT cuibl. I1imedo cuel.
YcnoBust paBHOBECUS TBEPAOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

Wmnynbc MmaTepranbHON
TOUYKH, CUCTEMbI MaTE€pHUaIbHBIX
ToueK. MMiysbc cuibl. 3aKoH
COXpaHEHHUs UMITYJIbCA.
PeakTuBHOE JABIKEHHE

https://m.edsoo.ru/M5JOTKNWC

16

PaboTa 1 MOIITHOCTH CHIIBI.
Kunernueckas sHeprus
MaTepHaabHOU Touku. Teopema
00 U3MEHEHUN KUHETUYECKOIT
SHEPrUU

https://m.edsoo.ru/J1V59L28B
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17

[TorenumanpHas 3HEPTHUSL.
IToreHnmanpHas dHEprus
yrpyro neGopMUPOBAHHOH
npyxuHsl. [lorennnanbHas
JHEprus Telia BOIM3H
MTOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/RNEXJW4KF

18

[TorenumanbHbIC U
HETIOTEHIIUaIbHbIe CHIIbI. CBS3b
paboTHl HEMOTEHIIUATBHBIX CHIT
C U3MEHEHUEM MEXaHUYECKOW
SHEPrUM CUCTEMBI TeJl. 3aKOH
COXpPAaHEHUS MEXAHUYECKOH
SHEPruu

https://m.edso0.ru/DA3QVTOXQ

19

JlabopaTtopHnast pabota
«MccnemoBanue cBsizu pabOTHI
CHWJIBI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUM Tella
Ha IpUMepe pacTsHKeHH
PE3UHOBOTO KI'yTa»

https://m.edsoo.ru/W1R4R88UG

20

KonTtponsHas padoTa o treme
«Kunemaruka. JlmHaMuka.
3aKOHBI COXPAHECHHS B
MEXaHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TIOJIOKCHHUS
MOJICKYJISIPHO-KHHETUYECKO M
Teopur. bpoyHoBcKoe
nsuxenue. uddysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep ABUKCHUS U
B3aMMOJICUCTBUS YaCTHIL
BelecTsa. Moenu cTpoeHust
ras3oB, )KMJAKOCTEU U TBEPABIX
Ten

https://m.edsoo.ru/AUV2ZDR3X
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23

Macca monekyn. Konuuecto
BemiecTBa. [locrosHHas
ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TermmoBoe paBHOBECHE.
Temmeparypa u e€ uamepeHue.
[IIkxasra remneparyp Llenscus

https://m.edsoo.ru/MVPNY6QA8Z

25

Wneansueiii raz B MKT.
OcnoBHoe ypaBHeHne MKT

https://m.edsoo.ru/UKJFVSBZ0O

26

AOcomoTHas TemnepaTypa Kak
Mepa CPEeTHEN KNHETUYECKOM
OHEPTUH ABWIKCHUA MOJICKYIL.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlanpToHa. ["a30BbIe
3aKOHBI

https://m.edsoo.ru/Y3WB66I13A

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]ly TapaMeTpamMu
COCTOSIHHUS Pa3pEeKEHHOTO Tra3a

https://m.edso0.ru/35DBLKT96

29

N3omnporiecce B naeaqTbHOM
rase u ux rpaduyueckoe
MIPEACTABICHUE

https://m.edso0.ru/0OZJ3KZNJ5

30

Buyrpennsisa sneprust
TEPMOJIMHAMUYECKOU CUCTEMBI
H CIIOCOOBI €€ U3MEHEHUS.
KonnuecTBo TeioTh 1 padbora.
Buyrpennss sueprus
OJIHOATOMHOTI'O H/I€aJIbHOIO
rasa

https://m.edso0.ru/9JQITVXI8

31

Buas! Tenonepenaun

https://m.edso0.ru/36JJ120W9

32

Y nennrHag TEMIOEMKOCTD
BelecTBa. KoimmuecTBo

https://m.edsoo.ru/5K3Y4H86L
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TCIUIOTHI IIPpU TCILIOIICPEAAUC.
AnmabaTHBIN Mporecc

33

[IepBblii 3aKOH TEPMOJMHAMUKH
U €ro IPUMEHEHHE K
n30IpoueccamM

https://m.edsoo.ru/2ZHO06R3GAS8

34

HeoOpatumocTs nporeccoB B
npupoje. Bropoit 3akoH
TCPMOJUHAMUKHN

https://m.edso00.ru/S85LWDFT8

35

[Tpunnun nevicreus u KT/
TEIIOBOU MAaIIUHEI

https://m.edsoo.ru/DLCDEAAUC

36

Hwuxn Kapuo u ero KITJ]

https://m.edsoo.ru/4AXPSAQ0V7M

37

DKoJoru4ecKre npoOIeMbl
TETUIOOHEPTETHKH

https://m.edsoo.ru/P07ZMYMSI

38

O6006maromui ypok
«MounekynspHas (u3mka.
OCHOBBI TEPMOJIUHAMUKI»

https://m.edsoo0.ru/9EKZ0DDWP

39

KonTtponbHas padoTa o treme
«MonekymnspHas GpusmKa.
OCHOBBI TEPMOTUHAMHKID)

https://m.edsoo.ru/RCARYEG6ZX

40

[TapooOpazoBanue u
KoHeHcanus. Vicnapenue u
KUIIEHUE

https://m.edsoo.ru/X48Q078EE

41

AOCoIIIOTHAS. 1 OTHOCHUTEIIbHAS
BIIQYKHOCTh BO3/yXa.
Haceimennsriit map

https://m.edsoo.ru/98HVAEBMM

42

TrEpnoe Temno.
Kpucrannmaeckue u amopdHbie
Tena. AHM30TPOIHS CBOUCTB
Kpuctamios. Kuakue
Kkpuctaiuibl. COBpeMEHHbIE
MaTepHualbl

https://m.edsoo.ru/JXFWLMZNK
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43

[InaBnenue u KpucrauIA3aLus.
VY enpHas TENI0TA NJIABJICHHUS.
Cybnmumarust

https://m.edsoo0.ru/OX117G6MR

44

YpaBHeHUE TEIJIOBOro OanaHca

https://m.edsoo.ru/0lUXGN211

45

DneKkTpu3aus Tel.
DnekTpuyeckuu 3apsi. JBa
BHJa SJICKTPUUCCKHUX 3apa10B

https://m.edso00.ru/QJ2S7WSBM

46

HpOBOI[HI/IKI/I, JUDJICKTPUKU U
MOJTYTIPOBOTHUKH. 3aKOH
COXPAHEHHUS AIEKTPUUYECKOTO
3apsaa

https://m.edsoo.ru/F3YVPQUYH

47

B3anmoencreue 3apsioB.
3akoHn Kymnona. Toueunbn’
ANEKTPUYECKUU 3apsT

https://m.edsoo.ru/5U3BUOTHH

48

Hanpsxénnocts
ANEKTPUYECKOTO ITOJISL.
[TpunIMIT Cynepno3uiuu
AJIEKTpUUYECKUX nosieu. JInnuu
HANPSKEHHOCTH

https://m.edsoo.ru/91KAWD2V6

49

Pa6ota cun
ANEKTPOCTATHYECKOTO TOJIS.
ITorenmman. PasHocth
MOTEHIIMAIOB

https://m.edsoo.ru/VOPD9ASLF

50

HpOBO,[[HI/IKI/I " JUDJICKTPHUKU B
QJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJIGKTPI/I‘IGCKEUI
IIPOHUIIACMOCTb

https://m.edso0.ru/12P2S312Z

51

DIEKTPOEMKOCTb.
Konnencarop

https://m.edsoo.ru/B1UPRD52W

52

DNEKTPOEMKOCTD TIOCKOTO
KOHJIEHCAaTopa. DHEprus
3apsKEHHOIO KOHJIEHCAaTopa

https://m.edsoo.ru/XPUKP82V8
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https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8

53

JlaboparopHas paboTa
"N3mepenue 31eKTpoEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[TpunIMn neicTBus u
MpUMEHEHHE KOH/IEHCATOPOB,
KOITUPOBAJILHOTO arrapara,
CTPYHHOTIO IIPUHTEpA.
DNeKTpocTaTUYEeCKas 3aluTa.
3a3eMiIeHHe AEKTPOIpruOOpOB

https://m.edso0.ru/H3Q9PNHYY

55

DneKTpUUecKuil TOK, YCIOBUS
€r0 CYIIECTBOBAHUSI.
[TocTosuubIM ToK. Cuina Toka.
Hanpsixenne. ConpoTuBneHue.
3axon Oma Juis yyacTKa Lenu

https://m.edsoo.ru/D6Y72A4B7

56

IlocnegoBarenpHOE,
napajuiesibHOe, CMEIIaHHOe
COeIMHEHHUE MPOBOTHUKOB.
JlaGopaTtopHnas pabota
«M3yueHue cMenmaHHoro
COEJIMHEHUS] PE3UCTOPOBY»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaboTta 1 MOIIIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenma

https://m.edsoo.ru/LESHA2A3M

58

3axoH OMa 1j1 HOJIHOU
(3aMKHYTOM) 3IIEKTPUYECKON
uenu. KopoTkoe 3aMbIkanue.
JlaGopaTtopHas pabota
«M3mepenue D/IC ucrounuka
TOKa U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS)

0.5

https://m.edsoo.ru/YN5BF7PBS

59

PesepsHbiit ypok. KonTponbHast
paboTa o Teme
"DnexTpoauHamuka" /

https://m.edsoo.ru/MFMGEIE5X
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Bcepoccuiickas npoBepoyHas
pabota

60

O6o06maromuit ypok
«ONEKTPOAUHAMUKAY /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/P86 MDYO07H

61

DneKTpOHHas IPOBOAUMOCTb
TBEPABIX METAJLIIOB.
3aBUCUMOCTb COTIPOTUBIICHUS
METaJUIOB OT TEMITEPATYPHI.
CBepXnpoBOJIMMOCTb

https://m.edsoo.ru/M\VMNNBQL9H

62

DIEKTPUYECKUH TOK B BAKyyMe.
CBoOMCTBA AIIEKTPOHHBIX
My4KOB

https://m.edsoo.ru/4CCYCJ785

63

[TonynpoBoAHUKH, UX
coOCTBEHHAs1 U IPUMECHAs
MpoOBOIUMOCTh. CBOMCTBA P—
n-mepexoja.
[TonynpoBoAHUKOBBIE TPUOOPHI

https://m.edsoo.ru/S55A1DQUR

64

DJIEKTPUYECKUU TOK B
pacTBopax U paciuiaBax
ANIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JCCOLMAIUs. DIEKTPOIIN3

https://m.edsoo.ru/QUOQUWV91

65

DIIEKTPUYECKUU TOK B Tra3ax.
CaMOCTOSITENLHBIN U
HECAMOCTOSITENIbHBIA Pa3psijl.
Monnus. I1mazma

https://m.edsoo.ru/2VX2KLFQA

66

DnexkTpudeckue npudopsl U
YCTpPOMCTBA U UX NMIPAKTUYECKOE
npumeHenue. [Ipasuia
TEXHUKH 0€301aCHOCTH

https://m.edsoo.ru/KJA02KUP5
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https://m.edsoo.ru/P86MDY07H
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67

KonTtposnsHas paboTa o teme
«DIIEeKTPOCTaTHKA.
[TocTOSHHBIN 2IEKTPUYECKUN
TOK. TOKH B pa3iIMyHbIX
cpenax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHBIl ypOK.
O6o0mmaromuii ypok o TeMam
10 knacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68
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https://m.edsoo.ru/HL0AT6SNU

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

IlocTostHHBIE MArHUTBI M UX
B3auMoJiciicTBHE. MaruuTHoe
nose. Bexrop marHuTHOM
WHAYKIUY. JIMHUM MarHUTHOM
WHTYKITUU

https://m.edsoo.ru/ADMOYI1JN6

MaruauTHO€ 1oJie MPOBOHUKA
¢ TokoM. OmBIT DpcTena.
B3anmoelicTBre MPOBOTHUKOB
C TOKOM

https://m.edsoo0.ru/1L5CT47FX

JlabopaTtopHnast pabota
«/3ydyeHne MarHuTHOTO TTOJISt
KaTyIIKA C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuia
Awmriepa. JlabopaTopHas pabora
«UccaenoBanue nercTBU
MMOCTOSTHHOTO MarHuTa Ha
PaMKy C TOKOM)

https://m.edsoo.ru/UVHDISEX4

JleiicTBe MarHUTHOTO IOJISA Ha
JBUKYILYIOCS 3apsDKEHHYIO
yactuny. Cuna Jlopenua.
Pabota cunbl Jlopenna

https://m.edsoo.ru/7ABZQGQC9

DIEeKTpOMAarHuTHask MHYKIIUS.
[ToTok BekTOpa MarHUTHOU
nHaykuun. O/1C nHayKuuu.
3aKOH AJIEKTPOMArHUTHOM
uHaykuuu Papazaest

https://m.edsoo.ru/\VA26C9C3J
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JlaboparopHas paboTa
«HccnenoBanue sBICHUS
3JICKTpOMaFHI/ITHOI\/JI HHIAYKOHUNW»

https://m.edsoo.ru/XZS5MQCBU

NuayKTUBHOCTS. SIBIEHUE
camounaykiuu. SJC
CaMOMHJIyKIIMH. DHEPrus
MAarHUTHOTO TIOJIST KaTYIIKU C
TOKOM. DJIEKTPOMarHuTHOE
rnoJie

https://m.edsoo.ru/EOTONSAEA

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: TIOCTOSTHHBIE
MAarHHUThI, JIEKTPOMArHUTHI,
JNIEKTPOABUIATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX
YaCTHUL, UHAYKIIMOHHAS [I€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O6o0maromuii ypok
«MarautHoO€ I0JI€E.
DneKTpOMarHuTHasK WHITYKITHS

https://m.edsoo.ru/COBO5BGMC

11

KonTtponsHas paboTa o Teme
«MarauTHoO€ I0JI€E.
DneKTpOMarHuTHasK UHITYKITHS

https://m.edsoo.ru/8X637ELEU

12

CB0OOTHBIE MEXaHUYECKUE
Kojebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHHH.
[IpeBpaienue sHepruu

https://m.edsoo.ru/9Y6GYWEVP

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MepHo/ia MaJbIX KOJIeOaHHi
rpy3a Ha HUTU OT JUIMHBI HUTU
Y MaccChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebareabHBIU KOHTYD.
CBoOoaubie

https://m.edsoo.ru/H6JCO5BAD
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https://m.edsoo.ru/XZS5MQCBU
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AJIEKTPOMATrHUTHBIC KOJICOAHUS
B HIEAILHOM KOJI€0aTeIbHOM
KOHTYpE. AHAJIOTHS MEXIY
MEXaHUYECKUMU U
AIEKTPOMATHATHBIMH
KOIeOaHUAMU

15

®opmyna Tomcona. 3akoH
COXpaHCHI/ISI 3H€pFI/II/I B
HeaIbLHOM K0JIeOaTEILHOM
KOHTYypE

https://m.edsoo.ru/ MHNWD2LHU

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyKIeHHbIE
MEeXaHUYeCcKue KoyueOaHusl.
Pe3onanc. BeHyx1eHHbIE
OJICKTPOMArHUuTHBIC KoJieOaHus

https://m.edsoo.ru/FMBDWPPG4

17

[TepeMeHHBIN TOK.
CunyconaaibHbIN
MepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOTO TOKa.
AMIUTMTYIHOE U ICUCTBYIOIIEE
3HAYE€HUE CUIILI TOKA U
HaIPsDKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmatop.
[IpousBojacTBO, IEepeaaya u
noTpeOICHNE IIECKTPUICCKON
SHEPTUU

https://m.edsoo.ru/1ZWZUL8QK

19

YCTpOHCTBO U MPAKTHYECKOE
MIPUMEHEHHE AIIEKTPUIECKOTO
3BOHKA, T€HEpaTopa
MIEPEMEHHOT0 TOKa, TMHUI
3JeKTpornepeaad

https://m.edso0.ru/93Z12W40QQ

20

DKOJIOrHYeCcKUe PUCKU IIPU
IIPOU3BOJICTBE

https://m.edsoo.ru/SDUNYKWNO
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anekTpo3Hepruu. Kynerypa
HCIIOJIb30BaHU
3JIEKTPOSHEPIUH B
MOBCEIHEBHOU JKU3HHU

21

MexaHu4ecKue BOJIHBI,
YCIIOBHS PACIIPOCTPAHECHMUS.
[Tepuona. CxopocTthb
pacnpoCcTpaHeHus U JIJIMHA
BOJIHBL [lonepeunsie u
MPOJI0JIbHBIE BOJHBI

https://m.edsoo.ru/\W2XBOR3HJ

22

3ByK. CKOpOCTH 3ByKa.
I'pomxocTs 3ByKa. BeicoTa
ToHa. TemOp 3Byka

https://m.edso0.ru/Z8270Q06V70

23

SHCKTPOMaFHI/ITHI)Ie BOJIHBI, UX
CBOMCTBA U CKOPOCTh. [IIkama
AJIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[TpuHIATIBI paTUOCBS3U U
TeneBuaeHusa. Passutue
CpeNCTB CBsI3M. Paamomokanus

https://m.edso0.ru/2WQTSLGLV

25

KounTtponsHas paborta
«Konebanus 1 BOJHBI»

https://m.edsoo.ru/IHURONS0OB

26

[Ipsimonunelinoe
pacrpocTpaHEeHHE CBETa B
OJHOPOIHOM cpenie. ToueuHblid
WCTOYHUK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74NDOW

27

OtpaxxeHue cBeta. 3aKOHbI
oTpaxkeHus ceta. [loctpoeHue
n300pakeHUH B TUIOCKOM
3epKaie

https://m.edsoo.ru/IMBKQM22Z

28

[Ipenomnenue ceera. I[lonHoe
BHYTPEHHEE OTpa)KEHUE.
[IpenenbHbIA yrom noJIHOTO
BHYTPEHHETO OTPAKECHUS

https://m.edsoo.ru/V49RISTRN
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https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
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29

JlaboparopHas paboTa
«M3Mepenue nokasaress
MIPEJIOMJIEHHUS CTEKIIa»

https://m.edsoo.ru/J02E1IM1DQ

30

JInun3sl. IHocTpoenue
M300paXeHUI B JINH3E.
®opmysia TOHKOHN JIMH3BI.
YBenuueHue JUH3bI

https://m.edsoo.ru/MW2MMS9KJC

31

JlabopaTtopHnast pabota
«HccnengoBanue CBOKMCTB
M300paKeHUH B JIMH3AX)

https://m.edso0.ru/Q1ZCMW980

32

HMucnepcus cBera. CosxHBIN
cocTaB Oenoro cBera. L[BeT.
JlabopaTtopnas pabota
«Habmronenne nucnepcuu
CBETa»

https://m.edsoo.ru/KOOWVKE11

33

Hurtepdepentus cera.
Judpakuus ceta.
JudpakunonHas pemeéTka

https://m.edsoo.ru/C8LCRSEJI

34

HOHepeqHOCTB CBCTOBBIX BOJIH.
HOHﬂpI/I3aL[I/Iﬂ CB€Ta

https://m.edso0.ru/Q2118XYQ0J

35

OnTrueckue mpudOpsI U
yCTPOMCTBA U YCIOBUS UX
0€30MacHOTO MPUMEHEHUS

https://m.edso0.ru/M5127JYGT

36

['panuLbl TPUMEHUMOCTH
KJ1aCCUYECKOW MEXaHUKH.
[Toctynatel cnenuaibHOU
TEOPUU OTHOCUTEIIBHOCTH

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCUTENHLHOCTD
OJJHOBPCMCHHOCTH.
3aMe,[[J'IeHI/Ie BpPEMCHU U
COKpAIICHUC TJIMHbI

https://m.edsoo.ru/OVLMCN6B2

38

3Hepr1/m " UMITYJIBC
peJ’IHTI/IBI/ICTCKOI/IV YaCTHUIIbI.

https://m.edso0.ru/190ZY4BUB
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CBs13b Macchl € SJHEPTUEH U
UMIYJIbCOM. DHEPrus MOKOs

39

KonTtponsHas padora «OnTHKa.
OcHOBBI cnienanbHOM Teopun
OTHOCHTEIIBHOCTI

https://m.edsoo.ru/L8689JPLI

40

®otonsl. ®opmyna I[Tnanka.
DHeprus U UMNIynbC GpoToHA

https://m.edsoo.ru/ZL6P16L A0

41

OTKpbITHE U HCCIIE0BAHNE
dboTtorddexra. OnbiTer A. I'.
CroneroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akoHs! poTodhDeKTa.
YpaBHeHre DWHIITEHHA TS
dbotorddexra. «KpacHas
rparuIay Gororddexra

https://m.edsoo.ru/YLCK770G8

43

JaBnenune cBeta. Onbiter [1. H.
JleOeneBa. XuMudeckoe
JNIEUCTBYUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHuyeckue ycTpoicTBa u
MPAaKTUIECKOE TIPUMCHEHUE:
(dhoToseMeHT, (OTOIaTIHK,
coJiHeuHasi OaTapesi, CBETO MO

https://m.edsoo.ru/UFQDRSL5M

45

Pemrenue 3agaud mo reme
«IJIeMEHTHI KBAHTOBOU
ONTHUKI)

https://m.edsoo.ru/ZE73A67B1

46

Monens atoma ToMcoHa.
OmneiTel Pe3epdopaa mo
pacCesTHUIO O-4aCTHII.
[InanerapHas MoJieIb aToMa

https://m.edsoo.ru/FIC11POHN

47

ITocrynatel bopa

https://m.edso0.ru/6 X7GFHZ9X

48

I/I3Hy‘{eHI/Ie " IIOTJIOIICHUC
(bOTOHOB IIpHU Nepexoae€ aToMa

https://m.edsoo.ru/NNSBHZYBE
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C OJJHOT'O YPOBHS SHEPTUHU HA
Ipyroi. Buapl ciekTpos

49

BosiHOBBIE CBOMCTBA YaCTHLLI.
Bounsl e bpowis.
KopnyckynsipHO-BOTHOBOW
nyanu3Mm. CrioHTaHHOE U
BBIHY)KJICHHOE HU3JTy4CHHE

https://m.edso00.ru/J710TLFCO

50

OTKpBITHE PATUOAKTUBHOCTH.
OmnsiTel Pezepdopaa mo
OTIPEIETICHNIO COCTaBa
PAANOAKTUBHOI'O U3JTYUCHUS

https://m.edsoo.ru/TSJFUU3TP

51

CaoucTBa anbda-, 6era-,
raMmma-u3IydCHUs. Bnusaune
PaaOaKTUBHOCTHU Ha KHUBBIC
Opra’Hu3Mbl

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpBITHE TPOTOHA U
HenWTpoHa. M3oTombl. Anbda-
pacnan. DNeKTPOHHBIA U
MTO3UTPOHHBIM OeTa-pacraj.
I'amMmma-uznydyenue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBA3M HyKJIOHOB B
snpe. SlnepHble peakiuu.
SAnepubin peaktop. [Ipodaemsr,
MIEePCIIEKTUBBI, IKOJIOTUYECKUE
ACTEKThI AJIEPHOU IHEPTETUKHU

https://m.edsoo.ru/CFJYJSSIG

54

DJIeMEeHTapHbIE YaCTHUIIbI.
OTKpbITHE TO3UTPOHA. METO b
HaOIOZCHUS U PETUCTPALIUN
3JIEMEHTAPHBIX YaCTHII.
Kpyraslii cton
«DyHIaMeHTaIbHbIE
B3auMoJieucTBUs. EnuHCTBO
(bu3MYeCcKOU KapTUHBI MUpa»

https://m.edsoo.ru/SUC62U40A
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55

Dtanbl pa3BUTHS ACTPOHOMHUH.
[Ipuxknagnoe u
MHPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. Buj 3B€31HOTO
HeOa. Co3Be3us, sIpKue
3BE3/1bl, INIAHETHI, UX BUAUMOC
nerokenne. ComHeunas
cHucTeMa

https://m.edsoo0.ru/5PXS219VY

56

Comnne. CoHeyHas
aKTUBHOCTE. MICTOUYHUK
sHepruu CoJiHIA U 3BE3]

https://m.edso0.ru/1JZR54JA0

57

3BE3BI, KX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
TJIAaBHOU TIOCTIEI0BATEIbHOCTH.
Bnyrpennee ctpoeHue 3B€3.
CoBpemeHHbIe MpeCTaBICHUs
0 MPOUCXOKJICHUH U BOJIIOLUN
CouHIIa ¥ 3BE311

https://m.edso00.ru/GGD3W74Z0

58

Mineunbin [Iyte — Hama
I'amakTtuka. Ilomoxenne u
nemwxkenue CoJiHIa B
I'amaktuke. I"'anakTuky.
Uepnbie apIphl B sapax
raJlakTHUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Paz0Oeranue
raimaktuk. Teopus bonbioro
B3phIBa. PennkroBoe
n3inydyeHue. MeraranakTuka

https://m.edsoo.ru/9IWRLVWNN

60

Hepermennsie mpo6iaembl
aCTPOHOMHH

https://m.edsoo.ru/LJHNL2MCF

61

KonTponsHas pabora
«DNeMEHTHI aCTPOHOMUH U
acTpou3uKI»

https://m.edso0.ru/TXTTCT488
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62

O6o6maromuii ypok. Posb
(U3UKU ¥ ACTPOHOMUH B
SKOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COIHAIbHOM
1 ITHYECKOH cepax
JESITEIILHOCTH YEJIOBEKa

https://m.edsoo.ru/MWNJ5CRXYD

63

O606maromuit ypok. Ponb u
MecTO (PU3UKU U aCTPOHOMUU B
COBPEMEHHOMN HAyYHOH
KapTUHE MHUpa

https://m.edsoo.ru/2PFPB28UF

64

O606maromuii ypox. Posb
(uznueckoit Teopuu B
(dhopMupoBaHUU
MpEeACTABICHUHN O PU3NUECKON
KapTHHE MHpa

https://m.edsoo.ru/Y29SVPCVR

65

O6o06matromuii ypok. Mecto
(buznueckoi KapTUHBI MHpa B
0011IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MPEJICTaBICHUI O TPUPOJIE

https://m.edsoo.ru/LKNUIKHZH
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Pe3epBHbIil ypok. MaruutHoe
noJsie. DJIeKTpOMarHuTHas
WUHIYKINS

https://m.edsoo.ru/EVMFIQTP6
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PesepBHblil ypok. OnTuka.
OCHOBBI CIEIMATIBHOW TEOpUU
OTHOCHUTEIBHOCTHU

https://m.edsoo.ru/ES5ABJRKS8L
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Pesepnsiii ypok. KBantoBas
¢buzuka. DeMeHThI
ACTPOHOMHHU U aCTPOUUKH
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMOHCTpHpOBaTH, HAa TMpHUMEpax poiib W MecTo (u3uku B
(hopMUPOBaHUHU COBPEMEHHOW HAYyYHOUW KapTHUHBI MUpPA, B Pa3BUTUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B PAKTUYECKON NEATEITbHOCTH
JIFOJICH

10.2

YYuTHIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (DU3UIECKUX MOJICIICH:
MarepuaigbHas TOYKa, MHEpIMaIbHAsl cUCTeMa OTcuéra, abCOJIOTHO
TBEPAOE TEJO, UICATBHBIN T'a3; MOJEJHN CTPOCHHUS Ta30B, )KUIAKOCTEN U
TBEPABIX TEJ, TOUYCUHBIA SJIEKTPUUECKUU 3apsij — NpPU PEIICHUU
(bu3nueckux 3aaa4y

10.3

Pacnio3naBaTh (u3znueckue siBJIeHUS (IPOLECChl) U OOBIACHITH UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KHHETHYECKOW TEOpUH
CTPOCHHS BEUIECTBA W JJIGKTPOJWHAMHUKH: paBHOMEpPHOE |
PaBHOYCKOpPEHHOE TPSMOJIMHEHHOE BIKEHUE, CBOOOTHOE TTaIeHUE
TN, JBUKEHUE MO OKPYXKHOCTH, MHEPIHS, B3aUMOJCHCTBUE Tel;
muddys3us, OpOYHOBCKOE JBWIKEHHE, CTPOCHUE IKHUIKOCTCH U
TBEPIBIX Tel, HW3MEHEeHHe o00béMa Tenl TMpU HarpeBaHUU
(oxmaxaeHnn), TEIJIOBOE PaBHOBECHE, HCIIAPEHHUE, KOHJCHCAIHS,
IJIaBJCHHE, KPUCTAIM3alMs, KUIEHHE, BIAXXHOCTh BO3/AyXa,
MOBBIIICHUE JaBJIICHUS] ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBS3b MEXIy I[apaMeTpamMd COCTOSIHUS Tra3za B
U30IIpolIeccax; AEKTpU3anus Tejl, B3aUMOJICHCTBHE 3aps/I0B

10.4

OnuceiBaTh MEXaHUYECKOE JABWOKCHUE, MCIIOJIb3Ys (bHSPIquKI/Ie
BCJIIMYMHBI: KOOpAWHATA, IIYyTh, IEPEMEIICHUC, CKOPOCTh, YCKOPCHUE,
Macca T€j1a, CHJIa, HUMIYJIbC TEClIa, KHHCTHYCCKasd OHEPIusl,
IMOTCHIHMAaJIbHAasd JSHEPrusa, MCXaHUYCCKas pa60Ta, MCXaHHUYCCKada
MOIIHOCTb; IIpW OIIMCAHHWH IIPpaBUJIbHO TPAKTOBATb (I)I/ISI/I‘IGCKI/Iﬁ
CMBICJI HCIIOJIB3YyEMbBIX BCIWYHUH, HUX 0003HaYeHHUsI U CAWHHNIBI,
HaxXoJUTb (l)OpMy.]'IbI, CBA3BIBAOIINC JAHHYIO (I)I/ISI/I‘IGCKYIO BCIIMYNHY
C ApYIrMMHU BCIUYNHAMU

10.5

OnuceBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA TE€I U TEIJIOBBIC
SABJICHUS, HCIIOJIb3Ys q)HSI/I‘leCKI/Ie BCJIIMYMHBI: JAaBJICHHUC TIa3sa,
TEMIICpAaTypa, CpCAHAA KHUHCTUYCCKAA OHEPrusd XaoTHUYCCKOTO
ABUIKCHHUA MOJICKYJI, CPCAHCKBAJpaTUYHAsA CKOPOCTbH MOJICKYII,
KOJIMYCCTBO  TCIUIOTBI, BHYTPCHHAA  3SHCPIrU-, pa60Ta rasa,
KOS(I)(l)I/II_II/IeHT MOJIE3HOTO JACHUCTBUSA TEIJIOBOTO ABUT'aTCIIsA; IIpU
OIMMCaHHUH IpaBUJIBHO TPAaKTOBATh (I)I/ISI/ILIGCKI/II\;I CMBICJ
HCIIOJIB3YEMbIX BCJIWYUH, UX 0003HAYCHUS U CAWHUIIBI, HAXOOIUTH
(I)OpMYJ'ILI, CBA3BIBAOIIUC JTAHHYIO (I)I/I3I/I‘-ICCKYIO BCIIMYUHY C
APYTruMHU BCIIMYHUHAM




10.6

OnuchiBaTh HW3YYEHHBIE JJICKTPUYECKHME CBOMCTBA BEIIECTBA U
JNEKTPUYECKUE SBIEHUS (TPOIECCHI), WCMONB3yS (UINUECKUE
BEJIMYMHBI:  JJIEKTPUYECKUI  3apsd,  DJIEKTPUUYECKOE  IIOJIE,
HaIpsHDKEHHOCTh TOJIA, MOTEHIMAN, Pa3HOCTh MOTEHIUAJIOB; TPHU
ONMCAaHUU  TPABWIBHO  TPaKTOBaTh  (DU3MYECKUN  CMBICIH
WCIIOJIb3YEMbIX BEJIMYMH, UX O003HAYCHHS U €IUHUIIbI; YKa3bIBATh
(hopMyITBI, CBS3BIBAIOIINE TAHHYIO (U3NUYCCKYIO BETUIHHY C IPYTUMH
BEIIMYUHAMU

10.7

aHATM3UPOBATh (PU3MUECKUE TIPOLECCHl W SIBICHUS, HCIOJIB3YS
¢u3nveckre 3aKOHbI M MPUHIIMIEL: 3aKOH BCEMHUPHOTO TATOTECHUS, |,
I1 u 111 3axkoHB! HpI0TOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOW SHEPTUH,
3aKOH COXpaHEHUS UMITYJIbCa, IPUHIIMII CYNIEPIIO3ULIUN CUJT, TPUHIUI
paBHOMNpaBUsl HMHEPLHUAIBHBIX CHUCTEM OTCYETA; MOJEKYJISPHO-
KMHETUYECKYIO TEOPUIO CTPOCHHUSI BEIIECTBA, FA30BbI€ 3aKOHBI, CBA3b
CpeIHEeN KMHETHYECKOW SHEpPruu TEIUIOBOTO JIBMXKEHHS MOJIEKYN C
a0COIOTHON TeMIEpaTypou, MepBbI 3aKOH TEPMOJUHAMMKH; 3aKOH
COXpaHEHMs DJIEKTPUYECKOro 3apsjaa, 3akoH Kyiona; mpu sToM
pa3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE
BBIpa)KEHUE U YCI0BUs (TPaHMIIbI, 00JIaCTH) MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPHUHIMIBI ACHCTBHS MAalllUH, NpUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBUS HUX 0€30MacHOro
WCIIOJIb30BAHNSI B IOBCETHEBHOM KU3HU

10.9

BEITIONMHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PH3HUECKUX SBICHUN
Y TIPOIIECCOB C WCIIOJIb30BAaHUEM TPSMBIX U KOCBEHHBIX M3MEpPEHUIA,
pu 3ToM (HOPMYITHPOBaThH TPoOIeMy (3a/1a4y) U THIIOTE3y YYeOHOTO
OKCTIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  MPEIUIOKEHHOTO
000pyI0BaHUSs, POBOAUTH OMBIT ¥ (POPMYIHPOBATH BHIBOIBI

10.10

OcymiecTBiATh MNpsIMbIE U KOCBEHHBIE H3MEpPEHHUS (UINYECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIN COCOO M3MEpEeHUs U
UCIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEUTHOCTEN H3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MeXAY (GU3WYECKUMU BEITUYMHAMU C
UCIOJIb30BAaHUEM MPSAMBIX H3MEPEHUI; MPU ITOM KOHCTPYHUPOBATH
YCTaHOBKY, (DMKCHpPOBATh pPE3YIbTATHl IOJIYYEHHON 3aBUCHMOCTHU
(bu3MUecKUX BETUYHH B BUE TaOIUIl U TpadUKOB, IEJ1aTh BBIBOIBI 10
pe3yapTaTaM HCCIeI0BaHUS

10.12

CobOmomaTh mpaBuia 0e€30MacHOro Tpylda TMpU  MPOBEICHUU
UCCIIEJIOBAaHUM B paMKax Y4eOHOro SKCIIepUMEHTa, Yy4eOHO-
UCCIIEJIOBATENLCKON M MPOEKTHON AEATEIHbHOCTH C MCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JTa0OPATOPHOTO 000PYAOBAHUS

10.13

Pemate pacuéTHble 3a7jauul ¢ SIBHO 33JaHHOM (PU3NUECKO MOJEeNbIo,
UCTIOJB3Ys (PU3UYECKUE 3aKOHBl W MPUHIMIBI; HA OCHOBE aHaJIM3a
yCIOBMS 3aJaud  BBIOMpaTh (U3MYECKYI0 MOJIENb, BBIIENATH
¢u3nyeckre BeIMUUHBI U GOPMYIIbl, HEOOXOAUMBIE ISl €€ pelIeHus,
IPOBOAMTH pacuy€Tel M OLEHUBAThb PEaJbHOCTh IOJy4YEHHOTO
3Ha4eHUs (PU3NYECKON BeTUUNHBI

10.14

Pemate Ka4CCTBCHHBIC 3agadyun: BBICTpAUBATh JOTHUYCCKHU
HETIPOTUBOPCUUBYIO LCTIOYUKY paCCY)KI[CHI/Iﬁ C OHOpOI71 Ha U3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘-IGCKI/IC SBJICHUA




10.15

Wcnonb3oBarh npu pemieHUMH Y4eOHBIX 3a7ad  COBPEMEHHBIE
MH(POpPMAIIMOHHbIE TEXHOJOTHM ISl TOWCKA, CTPYKTYPHPOBAHHMA,
UHTEPIpPETAIMM U IPEACTaBICHUS] YYeOHOW M HAy4HO-NOIYJISIPHON
nH(pOpMAINH, TIOTYICHHON U3 PA3INYHBIX UCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATH M0Jy4aEMYI0 HH(POPMALIUIO

10.16

[IpuBouTE mpUMeEpHI BKJIa/a POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBICHEHHE MPOIIECCOB OKPY)KAIOLIETO
MHpa, B PA3BUTHE TEXHUKU U TEXHOJOTHUH

10.17

Hcnonp3oBaTh TEOpEeTHYECKUE 3HAHUS MO (DU3MKE B TOBCEAHEBHOM
KU3HH U1 oOecriedeHusl 0€30MacHOCTH TpU  OOpalieHud ¢
npubopaMu M TEXHUYECKHMMH YCTPOWCTBAMH, Ui COXpPaHEHHS
3I0pPOBBSI W COOJIONEHUS HOPM OSKOJIOTUYECKOTO TOBEICHUS B
OKpY>Kalollen cpeie

10.18

PaboTath B rpynme ¢ BHIIIOJHEHUEM Pa3INYHbIX COLUAIbHBIX POJIEH,
IUIAaHUPOBAaTh  pabOTy TIpPYHIbl, paUUOHAIBHO  pacHpeaessiTh
00s3aHHOCTH M IUJIAHUPOBATh JESATEIbHOCTh B HECTAHJAAPTHBIX
CUTyalusaX, aJ€KBaTHO OLICHMBATh BKJAJ Ka)XJOTO W3 YYaCTHUKOB
IPYIIBI B peHIEHUE paccMaTpuBaeMon MpoOIeMbl

11 KJIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBaHusi

111

JleMoHCTpHpOBaTh Ha MpHUMEpax pojb M MecTo (U3UMKU B
(hopMHpOBaHUM COBPEMEHHON HAyYHOW KapTHUHBI MHUpa, B PA3BUTHU
COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKON IEATEIHHOCTH
JIOAEH, LIETTOCTHOCTh U €IMHCTBO (PM3NYECKON KapTHHBI MUPA

11.2

V4auTeIBaTh I'paHULbI IPUMCHCHHU N3YUCHHBIX (1)I/ISI/ILIGCKI/IX MOI[CJ'IGI‘/'II
TOYCYHBIN 3J'ICKTpH‘ICCKPIfI 3aps, AAC€pHasA MOJCIIb aTOMA, HYKJIOHHAs
MOJICJIb aTOMHOI'O AApa IMPU PCHICHUN (bHSI/I‘leCKI/IX 3aJa4

11.3

Pacno3naBartpk usndeckue sBiaeHUs (IIPOIECChl) U OOBACHIATH UX Ha
OCHOBE 3aKOHOB JJICKTPOJMHAMUKA W  KBAaHTOBOW  (DU3UKU:
AJIEKTPUYECKasi MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MarHUTHOE  JICMCTBUS  TOKA,  B3aWMOJCHCTBHE  MAarHUTOB,
AJIEKTPOMArHUTHAsl MHIYKIUS, JEHCTBHE MArHUTHOTO TIOJS Ha
NPOBOJHUK C TOKOM M JBWKYLIMHCS 3apsj, JIEKTPOMArHUTHBIE
KOJICOAHUST W BOJIHBI, MPSMOJMHEHHOE pPAaCHpOCTPaHEHUE CBETa,
OTpakeHHWe, TpeliomiieHHe, uHTepdepeHuus, audpaknus u
TOJISIPU3AIINS CBETA, UCIIEPCUST CBETA, (POTOAIEKTPHUECKUI IPPEKT
(dbotorddexT), cBeTOBOE MaBiIeHHE, BOSHUKHOBEHHE JIHMHEHYATOTO
CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAss W  HCKYCCTBEHHas
pPaTMOaKTUBHOCTh

114

OnuceIBaTh HU3Y4YCHHBIC CBOIMCTBa BEIIECTBA (BJ'IeKTpI/I‘{eCKI/Ie,
MAaruvuTHBIC, OITHYCCKUC, DJICKTPUYCCKYIO ITPOBOAUMOCTD PA3JIMYHBIX
cpen) U DJICKTPOMAruuTHLIC SBJICHUA (npoueccm), HCIIOJIb3YHA
(I)I/I3I/I‘-IGCKI/IC BCJIIMYHHBI! BJICKTpI/I‘-ICCKI/Iﬁ 3apsn, CHJia TOKa,




JIEKTPUYECKOE  HANPSIKEHHE, DIEKTPUYECKOE  CONPOTHBIICHHE,
paszHocTh noteHuuanos, JJIC, pabora Toka, MHIAYKLUS MarHUTHOI'O
nosst, cwia Ammnepa, cuna JlopeHua, MHIYKTHBHOCTb KaTyLIKH,
OHEPIUsA BJICKTPUUCCKOI0O U MAarHuTHOI'O HOJIGI\/’I, nepuoa 1 4aCrora
KoJieOaHMi B KoJIe0aTeIbHOM KOHTYpE, 3apsiji U CUJIa TOKA B IIPOIiecce
TapMOHMYECKHX  JJEKTPOMAarHUTHBIX  KoJieObaHWi,  (oKycHOe
PacCTOAHUC U OINTUYCCKaA CHJIa JIMH3BI, IIPpHU OIMMCAHWH IIPABUJIBHO
TPAaKTOBATb (1)I/I3I/I‘IeCKI/II71 CMBICJI HUCIHOJIb3YEMbBIX BCJIWYHUH, HUX
00O3HaueHHWsI W EIWHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE
JTaHHYIO (PU3HYECKYI0 BETHYUHY C JPYTUMU BEIIMYUHAMHU

115

OnuceiBaTh H3y4YEHHBbIE KBAHTOBBIE SIBIEHHMS U  IPOILECCHI,
UCIIONIb3Ysl (PU3MYECKHE BEIMUYMHBI: CKOPOCTH 3JEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI U YacTOTa CBETA, YHEPTUs U UMIYJbC (HOTOHA,
MIepUOJ MOJIypacnaja, SHEPTUsl CBS3U ATOMHBIX s1/1€p; IPU ONMCAaHUU
MpaBUJIBHO TPaKTOBaTh (U3MYECKUN CMBICT  HCIOJIb3YEMBIX
BEJIMYMH, UX OOO3HAUEHUsS W EIUHUILBI; YyKa3bIBaTh (HOPMYIIBI,
CBA3BIBAIOIINE JaHHYIO (PU3UYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, BBIUUCIIATh 3HaU€HUE (PU3UUECKOI BETHMUYUHbI

11.6

AnHanmu3upoBaTh (DU3MYECKWE TIPOIECCHl W SBICHUS, HCIIONB3YS
¢u3nveckne 3aKOHBI W TPUHIOMIBL 3akoH OMa, 3aKOHBI
MOCJIEIOBATEIFHOTO M TapajieIbHOTO COEAMHEHHUS MPOBOJIHUKOB,
3akoH JIxoyinsa — JIeHna, 3aKOH 3J€KTPOMarHUTHOM MHIYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHBI TPEJOMJIEHUS CBETa, YypaBHEHHE OUWHINTEHHA IS
dboTodrdderra, 3aKOH COXpAaHCHHUS DSHEPTUU, 3aKOH COXpPaHCHUS
HUMITyJIbCa, 3aKOH COXPaHEHHs SJIEKTPUYECKOTO 3apsijaa, 3aKOoH
COXpaHEHHUsI MaccoBOrO 4YHCNIa, MOcCTynarsl bopa, 3akoH
pPaIMoOaKTUBHOTO paclaja; Mpu AOTOM pa3IuyaTh CJIOBECHYIO
(hopMyITHPOBKY 3aKOHA, €r0 MAaTEMAaTUUYECKOE BBIPAXKEHUE U YCIOBUS
(rpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'IﬂTB HaIIpaBJICHUC BCKTOpPAa HWHAYKOHUH MAIruvuTHOI'O I10JIA
ITPOBOAHHKA C TOKOM, CHUJIbI AMnepa " CHJIBI HopeHua

11.8

Ctpoutrh ¥ ONHCHIBATH H300pa)KEHUE, CO3/1aBa€MOE IIJIOCKUM
3€pKajJIoM, TOHKOU JIMH301

11.9

BBINONMHATE SKCIIEPUMEHTHI 110 UCCIICOBAHUIO (PH3HUECKUX SBICHUN
U TIPOLIECCOB C HCIOJIBH30BAHUEM IMPSIMBIX U KOCBEHHBIX M3MEPCHHIA;
npu 3ToM GOPMYyIUPOBATH MPOOIeMy (3aa4y) U TUIOTE3Y y4eOHOTO
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  MPEIUIOKECHHOTO
000py/JI0BaHUs1, IPOBOJIUTH OMBIT ¥ (POPMYIHPOBATH BHIBOIbI

11.10

OCYH.[GCTBJ'ISITL OpsAMBIC KW KOCBCHHLIC HN3MCPCHUS (I)I/ISI/I‘IeCKI/IX
BCJIIMYHH,; IIPU 3TOM BBI6I/IpaTL ONTUMAJIBHBIN CIIOCO0 HU3MCPCHUA U
HCIIOJIb30BaTh N3BCCTHBIC MCTO bl OICHKH HOl"pCH.IHOCTGfI HBMepeHI/Iﬁ

11.11

HccnenoBaTth 3aBUCUMOCTH (DPU3UUECKUX BEIUYHMH C UCIIOJIB30BaHUEM
OpSIMBIX M3MEPEHMH; IPU OTOM KOHCTPYMPOBaTb YCTaHOBKY,
(buKCUpOBaTh pE3ybTAThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUYECKHX
BEJIMYMH B BUJIe TaOIUI U IpauKOB, AeIaTh BBIBOJIBI IO pe3ybTaTaM
HCCIIEI0OBAHUS

11.12

CobOmroate mpaBmia 0e30MacHOr0 TpyAa TMpU  MIPOBEICHHUH
UCCIeIOBaHUNH B  paMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-




HCCJIEIOBATENILCKOM U MMPOEKTHOM JIESITENIBHOCTH C UCIIOIb30BAHUEM
M3MEpPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYIOBAHHUS

11.13

Pemate pacuéTHble 3a7a4u € SIBHO 33JaHHOM (HU3NUECKO MOJEINBIO,
UCTOJNB3ysl (PU3NYECKUE 3aKOHBI M MPHHLUIBI;, HA OCHOBE aHAIIN3a
yCIOBHS 33Ja4dl  BBIOMpaTh (U3UYECKYI0 MOJIENb, BBIICIATH
¢bu3nveckre BeMMIUHBI U (OPMYIIbI, HEOOXOAUMBIE ISl €€ pelIeHus,
NPOBOJIUTH pPAacy€Tbl M OIICHUBATh PEATbHOCTh IOJYYECHHOTO
3Ha4YeHUs (HU3NIECKON BETUINHBI

11.14

Pemrare  kaueCcTBEHHbIE  3aJaud:  BBICTPAMBaThb  JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIACHUHN C ONIOPOM HA U3YYCHHBIC
3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKHE SIBICHUS

11.15

Wcnonb3oBarh mpu pemieHUH Y4eOHBIX 337a4  COBPEMEHHBIE
MH(OPMAaLlMOHHBIE TEXHOJOTUU JJIsi TOUCKA, CTPYKTYpUpPOBaHUS,
WHTEpIpEeTalli U MpeACTaBIeHUs] y4eOHOW W Hay4YHO-TOMYJISIPHON
nH(pOpMalKH, MTOJYYEHHON U3 pa3INnYHbIX UCTOYHUKOB; KPUTUYECKU
aHAITM3UPOBATH MOJy4aEMYI0 HH()OPMALIUIO

11.16

OOBSICHATH TIPUHITUIIBI JCHUCTBUS MAIIMH, TPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB; pa3inyaTh YCJIOBHUS WX OE30TACHOTO HMCIOJIb30BAHUS B
MOBCEIHEBHOMN KU3HU

11.17

[IpuBouTE MpUMeEpHI BKJIa/la POCCUMCKUX M 3apyO€KHBIX YUEHBIX-
(hU3HMKOB B pa3BUTHE HAyKH, B O0BSICHEHHE TPOIIECCOB OKPYKAIOIErO
MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Uil

11.18

Hcnonp30Bath TEOpETHYECKUE 3HAHUSA MO (PU3UKE B TMOBCEIHEBHOM
KU3HU i1 oOecriedeHus: Oe30MacHOCTH TIpu  OOpamlieHuu C
npuOopaMH W TEXHUYECKUMU YCTPOMCTBAMHU, [UISI COXPAHCHHS
37I0POBbI W COOJIOJEHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B
OKpY>Kalollen cpene

11.19

PaGoTaTh B rpymme ¢ BBINOJHEHHEM Pa3IMYHBIX COLMATIBbHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYNNbl, PAUOHAIBHO  PACHpPENeNsTh
00s3aHHOCTH ¥ IUIAHUPOBaTh JEATEIILHOCTh B HECTaHJIAPTHBIX
CUTyallUsIX, a/IeKBaTHO OLICHMBATh BKJIAJ] KaXKJOTO0 M3 YYaCTHUKOB
TPYIIBI B pellIEHHE paccMaTpruBaeMoi MpoOJieMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KJIIACC
Kona Kox
MPOBEPAEMOro ITpoBepsiemble 3J1eMEHThbI COIEPKAHUS
pasjaena
3J1eMeHTa
OU3UKA U METO/Ibl HAYYHOI'O ITO3HAHW A
®dusuka — Hayka o npupoae. Hayunsie MeTO1bI MO3HAHUSA
1.1 OKpyXXaromero Mupa. Ponp skcrnepumMeHTa U TEOpUU B
MPOIIeCCe MO3HAHUS TPUPOJIbL. DKCIIEPUMEHT B (DU3HKE
1 MonenpoBanue (QU3NYECKUX SIBICHUH U TPOILIECCOB.
Hayunbie runortessl. Pu3nyeckue 3aKOHbI U TEOPHHU.
19 I'panunpl npuMEeHMMOCTH  (PU3MYECKUX  3aKOHOB.
' [punnun coorserctBus. Ponb u mecro ¢u3uku B
(opMUPOBAHUN COBPEMEHHOI Hay4YHON KapTHHBI MUPA, B
MPAKTUYECKOUN ACATETbHOCTH JIFOACH
2 MEXAHUKA
KUHEMATHUKA
MexaHnudeckoe JIBHKECHHE. OTHOCHUTENHHOCTD
2.1.1 MEXaHHYIECKOTO JIBIKCHHS. Cucrema oTcuéra.
Tpaexropus
[Tepemenienue, CKOpOCTh (CpeTHsISI CKOPOCTh, MTHOBEHHAS
21.9 CKOpPOCTh) M YCKOPEHHE MAaTepUabHOW TOYKH, HX
MPOEKIIMM Ha OCU CHCTEMbl KoopiauHaT. ClloKeHue
MEPEMEIIICHUN U CIIOKEHUE CKOPOCTEM
PaBHOMEpHOE H PaBHOYCKOPEHHOE MPSAMOJHUHEIHOE
213 nBwkeHne. ['paduku 3aBUCUMOCTH KOOPIMHAT, CKf)pOCTI/I,
YCKOPEHHUS, IIyTH U MEepEMEICHUs MaTepUaIbHON TOUYKHU
OT BPEMEHU
21 2.1.4 CBoOoaHOE MmajieHre. Y CKOpeHHue CBOOOTHOTO TaACHHS
KpuBonuneriHoe nBwxeHue. PaBHOMEpHOE JBHKEHUE
215 MaTepUAIbHON TOYKH IO OKPY)KHOCTH.  YTJIOBas
CKOpOCTb, JIMHEHHass ckopocTh. Ilepuon u wyacrorta.
L{eHTpOoCTpEeMHUTENIBHOE YCKOPEHUE
216 TexHuueckue yCTpOWCTBA:  CIUJOMETp, JIBUKECHHE
CHapsJIOB, IICMTHbIE U PEMEHHbIE Nepeiaun
[Ipaktnueckue  paboTel. M3MepeHne  MIHOBEHHOM
ckopoctu. MccneqoBanne COOTHOLICHUS] MEXTY MyTSIMU,
NPOUICEHHBIMUA TEJIOM 3a MOCIeAOBaTEIbHbIE pPABHBIC
2.1.7 MPOMEXKYTKH BPEMEHH MPHU PAaBHOYCKOPEHHOM JIBUKEHUU
C HAYAJIbHOW CKOPOCTBIO, paBHOM Hymwo. HW3yueHue
JBWKECHHS IIapuKa B BSI3KOM KuAKOCTH. 3yueHue
JBUKEHHS Tea, OPOIIIEHHOTO TOPU30HTAIBHO
JMHAMUKA
29 291 IIpunnun otHocurensHoCTH ['amuues. IlepBwlii 3akoH
Hsrorona. HepuumanbHblie CHCTEMBI OTCUETA
2.2.2 Macca tena. Cuia. ITpuHIMI Cynepno3uiyy Cuil




2.2.3

Bropoit 3akoH HplooTOHa a1 MarepualbHOW TOYKH B
uHepuuanbHoit cucreme orcuéra (MCO). Tperuit 3akon
HeploToHA 17151 MaTepUatbHBIX TOYEK

224

3akoH BceMupHOTo TAroreHus. Cuna Tsxectu. IlepBas
KOCMHUYECKasi CKOpoCTh. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHUsI CKOJBKCHUS 1
cuna TtpeHus nokos. Koapoumment tpenus. Cuia
COTIPOTHUBJICHUSI TIPH JBWKCHHU Tela B KUIKOCTU HIIU
rase

2.2.7

[loctynaTtensHOe 1 BpalaTeabHOE IBUKEHNE A0COIIOTHO
TBEPAOIO Tena

2.2.8

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpamieHus. [linedo
cuiibl. YcioBus paBHoBecHs TBEpaoro tena B MCO

2.2.9

TexHu4eckue yCTpPOWMCTBA: NOJAIIWIIHUKH, JIBUKCHHE
VCKYCCTBEHHBIX CIIYTHHKOB

2.2.10

[IpakTnueckue pabotsl. U3yueHue nBuxeHus Opycka 1o
HAKJIOHHOW TIOCKOCTH TOJT IECTBUEM HECKOJBKHUX CHIL
UccnenoBanue 3aBHCHUMOCTH CHII YIIPYTOCTH,
BO3HUKAIOIMINX B 1ehOPMUPYEMOI IPYKUHE U PE3HHOBOM
oOpaste, ot BenuunHbl UX jaepopmanuu. McciaemnoBanue
YCIOBMM paBHOBECHs] TBEPAOIO Teja, HMMEIOIIEr0 OCh
BpALLCHUS

2.3

3AKOHbI COXPAHEHUS B MEXAHUKE

23.1

Hmnynbc MaTepuanibHON TOUKH, CUCTEMbl MaTepUAIbHBIX
Touek. IMIynbc CHIIbI M U3MEHEHHE UMITyJIbCca Tella

2.3.2

3akoH coxpaHeHus wumnyibca B MCO. PeakTtuBHOE
JIBUKCHHE

2.3.3

PabGora cunsl

2.3.4

MoiHocTs cHIIEI

2.3.5

Kunernueckas sHeprusi MarepuaibHOM Touku. Teopema o
KUHETUYECKOM SHEPTUU

2.3.6

[MoTennmaneHass o»Heprus. lloTeHnuanbHas SHEPrus
yrnpyro JaedopMUPOBAHHON MpYyXHHbI. [loTeHIMaTbHAsS
SHEprusl Tesia BOJIM3H MOBEPXHOCTH 3eMIIU

2.3.7

IToTreHumanbHple ¥ HEMOTCHUMALHBIC CHIIBL. CBs13b
pa6OTLI HCIIOTCHI M AJIbHBIX CHII C HU3MCHCHUECM
MEXaHHu4YeCKOM OHCPIrur CUCTEMBI TCJI. 3aKoH COXpaHCHUA
MEXaHUYeCKOM OHCPTUHn

2.3.8

anyrI/Ie 1 HCYIIPYTHUEC CTOJIKHOBCHU A

2.3.9

Texauueckue YCTpOﬁCTBaZ ABUIKCHUC PAKET, BOI[OMéT,
KOTIIep, HPY)KHHHLIﬁ IMUCTOJICT

2.3.10

[IpakTuyeckue pa®oThl. M3yueHue cBsA3M CKOpOCTEd Tel
npu HeymnpyroMm ynape. MccienoBanue cBsizu paOOThI
CWJIBI C U3MEHEHUEM MEXaHUYECKOM SHEPruu Tela

MOJIEKYJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUH




311

OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISIPHO-KUHETHYECKOU
teopun. bpoynoBckoe apmwxenue. Auddysus. Xapaxrep
JIBMDKEHUS M B3aMMO/ICHCTBHS YaCTHI] BELIECTBA

3.1.2

Mogenu cTpoeHHs ra3oB, KUIAKOCTEH U TBEPABIX TEI U
00BsICHEHHE CBOJMICTB BEIIECTBA HA OCHOBE DTUX MOJIEIEN

3.1.3

Macca mosekyn. KonumuectBo BemiectBa. llocTosiHHas
ABoraapo

3.14

TemmoBoe paBHOBecue. TemmepaTypa U €€ HW3MEpPEHHUE.
[IIxasia remneparyp Llenbcus

3.15

Mogens wuneansHOoro raza. (OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KHHETUYECKOH TEOPHH UACaTHHOTO ra3a

3.1.6

AOcomroTHasE ~ TeMmmeparypa Kak Mepa  CpeaHe
KWHETHYECKOW HSHEPTHU TEIUIOBOTO JIBMKCHHS YaCTHII
ra3a. [lIkana remneparyp KenbBuna

3.1.7

VYpasuenue Knaneiipona — MenzeneeBa. 3akon J{anpToHa

3.18

l'azoBbie 3akoHbI. M30mponiecchl B WIAEATbHOM Tra3e C
TITIOCTOAHHBIM KOJIMNYCCTBOM BEIIIEeCTBA. I/I3OTepMa,
n30xopa, u3obapa

3.1.9

TexHudeckne ycTpoicTBa: TepMOMETp, bapoMeTp

3.1.10

[IpakTnueckue pabotsl. M3mepeHme macchl BO3lyXa B
KJIacCHOM KomHare. MccinenoBanne 3aBUCHUMOCTH MEXITY
napaMeTpaMM COCTOSIHHS Pa3pesKEHHOTO rasa

3.2

OCHOBbI TEPMOIMHAMMKN

3.2.1

TepMonuHamuyeckass cucteMa. BHYTpeHHsiE »Heprus
TEPMOJIMHAMHYECKON CUCTEMBI U CITIOCOOBI €€ U3MEHEHUS

3.2.2

KonnyecTBo TeruoTel u paboTa. BHyTpeHHssT >HEprus
0JIHOATOMHOTO MJICAJIbHOT'O Ta3a

3.2.3

Buapl Temonepenaun: TEIIONPOBOJAHOCTh, KOHBEKIIHS,
W3JIy4EHHUE. Tenm1oéMKOCTE Tena. VnenpHas
TEI0EMKOCTh BelecTBa. PacuéT KoJMYecTBa TEIIOTHI
IpH TEeIUIoNepe1aye

3.2.4

[lepBbIii 3aKkOH TepMoJMHAMUKHU. [IpruMeHeHre mepBOro
3aKOHA TepPMOJMHAMUKU K u3ompoueccam. ['padudeckas
UHTepIpeTanus paboThl ra3a

3.2.5

TeruoBbie MamwuHbl. [IpUHIMIBI [EHCTBUS TETIOBBIX
mamvH. [IpeoOpa3zoBaHus SHEPTUH B TEIJIOBBIX MAIIMHAX.
Koaddumuent mnonesnoro naeiictus (mamee — KIIJ)
terioBoi MamuHbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoit 3akoH  TepmoaumHamuku. HeoOpatumocTh
IpoLIECCOB B Ipupofe.  TemuoBele  ABUTATEIIH.
DKoslornyeckre npoOaeMbl TEIIOAHEPTEeTUKH

3.2.7

Texanuueckue YCTpOﬁCTBaZ ABUT'ATCJ]Ib  BHYTPCHHCETO
CTopaHus, OBITOBOM XOJOOUJIBHUK, KOHAUIIUMOHECD

3.2.8

[IpaxTueckue paloTBHI. N3mepenne YAEIBHOU
TEMI0EMKOCTH

3.3

AT'PETATHBIE COCTOAHMA BEILECBA. ®A30BBIE ITEPEXO/IbI




[Tapoob6pa3zoBanue u koHeHCcaIMs. Vcmapenue 1 KumneHue.

3.3.1 YaeneHas TemaoTa MapooOpa3oBaHUSA. 3aBHCUMOCTh
TEMIIEpaTyphl KUTICHUS OT JIaBJICHUS
33.2 AOCONIOTHAs M OTHOCUTENIbHAs BJIAXKHOCTb BO31yXa.
Hacsimennsiit nap
TBépnoe Teno. Kpucramimueckue u amopgHble Tena.
3.3.3 AHU30TpOINUS CBOMCTB KpUCTaIoB. JKuUKne KpUCTAIUIbI.
CoBpemMeHHbIE MaTepUallbl
334 [InaBnenne u KpucTaIM3aUus. YAenbHas TEIUIOTa
iassieHus. CyOnumanus
3.3.5 YpaBHeHUE TEIUIOBOTO OallaHca
TexHuueckue yCTpOMCTBA: TUTPOMETP U TMCUXPOMETP,
336 KaJIOPUMETP, TEXHOJIOTUU TIOJYYEHHS COBPEMEHHBIX
MaTepuajoB, B TOM 4YHCI€ HAHOMATepHaJOB, H
HAHOTEXHOJIOTUU
3.3.7 [IpakTnueckue padboThl. Mi3MepeHue BlIaXXHOCTH BO3AyXa
4 OJIEKTPOIMHAMUKA
OJIEKTPOCTATUKA
411 OnexTpu3anusl Teln. OJEeKTpudeckuil 3apsan. /IBa Buma
ANEKTPUYECKHUX 3apsiI0B
4.1.2 [IpoBOHUKH, TUIIEKTPHUKHU U TOJYIIPOBOJHUKH
4.1.3 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa
414 B3anmoneiictBue 3apsinoB. 3akoH Kymona
DnekTpuyeckoe noJie. Hanpspk€HHOCTh 3IEKTPUYECKOTO
4.15 noss. [lpuanmn cyneprno3unuu. JInHUN HAPsSHKEHHOCTH
ANEKTPUYECKOTO MO
416 PaGora cun snexkrpoctarnueckoro mnois. [loTenuwmarn.
41 Pa3HocTh noreHuanon
417 [IpoBOogHMKKM ¥ JOUAJNEKTPUKA B IOCTOSIHHOM
3NIEKTpUYecKoM 1osie. JAudneKTpuueckas NpoOHUIIaeMOCTh
OnektpoéMkocth.  Konaencatop. DIIEKTPOEMKOCTD
4.1.8 IJIOCKOTO  KOHJIGHCATOpa.  ODHEpPrust  3apspDKCHHOTO
KOHJICHCAaTOpa
Texnudeckne ycTpoWCTBa: 3JEKTPOCKOM, DIEKTPOMETD,
419 ANEKTPOCTaTHYECKas 3aIluTa, 3a3eMIIeHUe
ANEKTPONPUOOPOB, KOHICHCATOP, KCEPOKC, CTPYHHBIM
IPUHTEP
41.10 [IpakTuueckue pabotel. M3MepeHune 3MEeKTPOEMKOCTH
KOHJIEHCAaTOPpa
IOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEJJIAX
421 VYcioBusl CylIeCTBOBAHUS MMOCTOSIHHOTO JIEKTPUYECKOTO
4.2 toka. Ucrounnku Toka. Cuina Toka. [locTtosHHbIN TOK
4.2.2 Hanpsokenue. 3akon OMma as1s ydacTka ey
423 DIIEeKTpUYECKOe COIIPOTHUBJICHHUE. VYaensHOE

COIIPOTHUBJICHUC BCIICCTBA




4.2.4

HOCHGHOB&TGHBHOG, mapaJijiCJIbHOC, CMCIIaHHOC
COCAMHCHUC ITPOBOAHUKOB

4.2.5

Pabora anexkrpuyeckoro Toka. 3akoH Jlxoyms — Jlenma

4.2.6

MOIIHOCTB JIEKTPUYECKOTO TOKA

4.2.7

anexkTpoaBKymas cuna (nanee — 9J1C) u BHyTpeHHee
CONIPOTHUBIICHUE UCTOYHUKA TOKA. 3akoH OMa JIsl MOJTHOM
(3aMKHYyTOM) AnekTpruueckoi renu. KopoTkoe 3ambikanue

4.2.8

ONeKTpOHHas  NPOBOJAMMOCTb  TBEPABIX  METAJJIOB.
3aBUCUMOCTh CONPOTHUBIICHUS METaJUIOB oT
Temneparypbl. CBepXIpoBOIMMOCTh

4.2.9

DNeKTpUYECKuil TOK B Bakyyme. CBOMCTBA 2IIEKTPOHHBIX
MTY4YKOB

4.2.10

[TonynpoBogHUKH. CoOcTBeHHass W TpUMECHas
IPOBOAMMOCTh  HOJYNpOoBOAHUKOB.  CBolicTBa  p-Nn
nepexojia. [lomynpoBoJHUKOBBIE TPHUOOPHI

4.2.11

DIIEKTpUYECKAN TOK B JJIEKTPOJIUTAX.
DIIEKTPOJUTUYECKAS JUCCOIUALIMS. DIIEKTPOJIN3

4.2.12

OnekTpuyecknuii TOK B ra3zaXx. CaMOCTOSITENIBHBIA H
HECAaMOCTOSITENbHBIM  pa3psd.  PaznuuHbple  THIIBI
CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHnuecknue yCTpPOWCTBA: aMIIEpMETP, BOJBTMETP,
peocTtar, HCTOYHUKHA TOKa, DJIEKTPOHArpeBaTeIbHbIC
MPUOOPHI, ITEKTPOOCBETUTENBHBIC TTPUOOPHI, TEPMOMET]
CONPOTHBIICHUS, BAaKyyMHBIH JHOJ, TEPMHUCTOPHI H
(bOoTOPE3UCTOPHI, MOITYIIPOBOIHUKOBBIHN U0/, TAIbBAHUKA

4.2.14

[Ipaktnueckue  pabotel.  M3ydeHwe  cMeEmIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne D/IC uCTOYHMKA TOKAa M €ro BHYTPEHHETO
conpoTtuBiieHus. Habmonenue anexTpoinsa

11 KIJACC

Kon
pa3nena

Kon
NpoBEePsSIEMOro
3JIEMEHTA

IIpoBepsieMble 1eMEHTHI COIEPKAHUS

4

OJIEKTPOAMHAMUNKA

MAT'HUTHOE IIOJIE. 9JIEKTPOMATI'HUTHA A MHAYKIWA

43.1

IloctosiHHBIE MarHuTHL. B3auMOJEHCTBHE IMOCTOSHHBIX
MAarHuToOB

4.3

4.3.2

MarnutHoe T1oJle. BekTop MarHMTHOM MHIYKLHH.
IIpuHnun cyneprno3unuu. JIMHUYM MarHUTHOU MHAYKLIHH.
KapTtuna nuHuil MarHUTHON MHIYKIUH TIOJISI TOCTOSTHHBIX
MarHuTOB

4.3.3

MarsauTtHoe IoJie IMpOBOAHUKA C TOKOM. KapTI/IHa JIMHUH
MnoJiA IMHHOTO HpsAMOro MHIpOBOAHHWKA W 3aMKHYTOI'O




KOJIbIICBOI'O IMPOBOJHHUKA, KATYIIKH C TOKOM. OnbIT
Opcrena. BzanmoeiicTBre NpoBOJHUKOB C TOKOM

4.3.4 Cuiia Amriepa, €€ MOIyJIb U HallpaBJICHHUE
Cuna Jlopenia, e€ mMoaynp U HampaBiieHue. [[BuxxkeHue

4.3.5 3apsUKEHHOM 4acTHUIBI B OJJHOPOJHOM MAarHUTHOM IIOJIE.
Pabota cunsl Jlopennia

4.3.6 SIBJICHHE AIEKTPOMArHUTHOW WHIYKIIAN

437 IToTok BeKTOpa MarHUTHOW MHAYKLIMU

438 OJC uHaykuuu. 3aKOH 3JIEKTPOMATHUTHOM HMHIYKLIHMU
®dapanes
Buxperoe osnexrtpuyeckoe mnone. IO C UWHAYKIUU B

4.3.9 POBOJHHUKE, JBIDKYILIEMCS MOCTYNATEIbHO B
OJHOPOJTHOM MarHUTHOM TIOJIe

4.3.10 [TpaBusio Jlenma

4311 WunyktuBHocTh.  fBnenne  camoumHaykuuu. IJC
CaMOWHTyKIIHH

4.3.12 DHeprust MarHUTHOTO TMOJIsl KATYHIIKH C TOKOM

4.3.13 DNEKTPOMArHUTHOE TI0JIC
TexHuueckne  yCTpOWCTBA:  TIOCTOSIHHBIE  MAarHUTHI,

4.3.14 AJIIEKTPOMArHUTHI, 3JIEKTPOIBUTATEb, YCKOPUTEIHN
AIIEMEHTAPHBIX YaCTHUII, WHTYKIIMOHHAS ITe9h
[IpakTtuueckue paboThl. M3ydeHWe MarHUTHOTO TIOJIS

4315 KaTYIIKU C TOKOM. VccnenoBanne neicTBUs NOCTOSSHHOTO

MarHuTa Ha paMKy C TokoMm. lccriemoBaHue sBIEHUS
AIIEKTPOMArHUTHOW WHIYKITUU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U OSJIEKTPOMAI'HUTHBIE KOJIEBAHUS

5.1.1

Konebarenpaags cucrema. CBoOomHble KoJeOaHUS.
["apmonHueckue KoIeOaHusl. [Tepuon, 4acToTa,
aMIIuTya u (aza KojaeOaHuit

5.1.2

[Ipy>XMHHBIA MasITHUK. MaTeMaTH4eCKUN MasSTHUK

5.1.3

YpaBHeHue rapMOHUYECKUX KOJICOaHMi.
Kunemartuueckoe u JTMHAMHYECKOe OTnHcaHue
K0J1€0aTeIbHOTO JIBHKEHUS

5.1.4

[IpeBpaienue sHEPTUN IPU TAPMOHUYECKUX KOJICOAHUSX.
CBsi3b aMILTUTYAbl KOJNEOAHUNW HMCXOIHOW BEIMYUHBI C
aMIUTMTYIaMU KoJiebaHu €€ CKOPOCTU U YCKOPEHHUS

5.1.5

KonebarenpHbli KOHTYP. CBO6OI[HBI€ QJICKTPOMAruuTHLIC
KoJicOaHHS B nACAJIbHOM KoJie0aTeIbHOM KOHTYpC.
Ananorus MCKAY MCXaHUYCCKUMU u
QJICKTPOMAIrHUTHBIMU KOJICOAHHSIMH. d)opMyna Tomcona

5.1.6

3aKOH COXpaHEHUs SHEPTUH B UI€aTbHOM KoJie0aTeTbHOM
KOHTYypeE

5.1.7

BoinykneHHbple  MexaHWueckue KosieOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BeIHYXIeHHBIE 2TIEKTPOMarHUTHEIE
KoJIeOaHusl.




5.1.8

[Tepemennbiii TOK. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

5.1.9

MOH_[HOCTB MNEpECMCHHOTO  TOKa. AMHJII/ITy,IIHOe u
I[ef/'ICTBYIOH.ICC 3HAYCHUC CUJIbI TOKA U HAIIPSDKCHUA

5.1.10

Tpanchopmarop. [IpousBoactso, nepegaya u
noTpebIeHne >IEKTPUUECKON PHEPruu. DKOJIOTUIECKUE
PUCKH TIpU TPOU3BOJICTBE DJICKTPUUYECKON DHEPrHUHU.
KynbTypa WCIIOJIb30BAHUS ANEKTPOIHEPTUH B
MMOBCEJHEBHOW KU3HU

5.1.11

Texuuueckue ycTpoicTBa: ceiicMorpad, 3JIeKTPUICCKUI
3BOHOK, JINHHUU JJIEKTPOIIEpenay

5.1.12

[IpakTnueckue paboTsl. HMccnenoBaHue 3aBUCHUMOCTH
nepuoja Majiblx KojeOaHuUM rpy3a Ha HUTH OT JJIUHBI
HUTHU U Maccel rpys3a. MccenenoBanue nepeMeHHOro Toka B
LENU U3 MOCIEN0BATEIbHO COCANHEHHBIX KOHIEHCATOPA,
KaTYIIKU U PE3UCTOPA

MEXAHUWYECKUE U 5JIEKTPOMATI'HUTHBIE BOJIHbI

MexaHudeckne BOJIHBI, YCIOBHS PacIpPOCTPAHCHHUS.

521 [Tepnon. CxopocTe pacnpOCTpPAHEHUS W JUIMHA BOJIHBIL.
[Tomepeunsie ¥ MPOAOTHHBIC BOJIHBI
5.2.2 WNuTtepdepennus u nudpaxiys MeXaHUYECKUX BOJIH
5923 3Byk. CkopocTth 3ByKa. [’ poMKOCTh 3ByKa. BricoTa ToHa.
TemOp 3ByKa
OJIEKTPOMarHuTHbBIE  BOJIHBI.  YCJIOBHSL  M3IyYEHHS
5.24 AJICKTPOMArHUTHBIX ~ BOJIH. B3awmmHas  opueHTanus
BeKTOpOB E, B 1 v B a11eKTpOMarHuTHOM BOJIHE B BAKyyMe
5.2 CBolicTBa  AJIEKTPOMAarHUTHBIX  BOJIH:  OTPa)KEHHE,
5.2.5 peJIOMJICHUE, TTOJISIPHU3AITHS, mudpakius,
unTepdepeniys. CKOpoCTh 3MEKTPOMArHUTHBIX BOJIH
526 [llkama  2MEKTPOMarHUTHBIX  BoJIH.  [IpumeHenue
JJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
507 [TpuHIMIIBI paguOCBSA3U U TeleBUACHUA. Paguonokaius.
DNIEKTPOMAarHUTHOE 3arpsi3HEHHE OKPYKAIOIIeH CpeJibl
Texnuyeckue ycTpoHWCTBa: My3bIKallbHbIE HHCTPYMEHTHI,
508 yIbTPa3BYKOBAsi JUAarHOCTUKA B TEXHUKE W MEIUIMHE,
panap, paauoNpUEMHUK, TEIEBU30p, aHTEHHA, TenedoH,
CBY-neun
OIITHUKA
531 [IpsmonnHelHOE pacpoCTpaHeHHEe CBETa B OJJTHOPOTHOM
cpexe. JIyd ceera
539 OTtpaxkeHue cBera. 3aKOHbI OTpaxkeHUs cBeTa. [loctpoeHne
5.3 U300pKEHHH B IIIOCKOM 3epKajie
' 533 [lpenomnenne cBera.  3akOHBI  MPEJOMJIEHHSI  CBeTa.
AGCOMIOTHBIN NOKa3aTesb NPEIOMIICHUS
534 IlomHoe BHyrpeHHee oTpaxkenue. lIpenenpHbIl  yron
MIOJIHOTO BHYTPEHHETO OTPaKEHUs
5.3.5 Hucnepcus cBeta. CnoxHbIM cocTaB 6enoro cseta. L[Bet




5.3.6

Colwuparomue ¥ paccewBaronIie JUH3bI. TOHKas JIMH3A.
@DOKyCHOE pACCTOSIHME W ONTHYECKash CHIa TOHKOHN
nuH3bL. [locTpoeHne wH300pakeHUH B COOMpAIOIIHUX U
paccemBarommx JuH3aX. DopMmyna TOHKOW JIMH3BI
YBennueHue, 1aBacMoe THH30M

5.3.7

[Ipenensl TpUMEHUMOCTH F€OMETPUYECKON ONTUKH

5.3.8

WNurepdepeniuss  cBera. KorepeHTHbIE  UCTOYHHKH.
YcnoBusi HAONIOACHUS MaKCHMyMOB W MHHHMYMOB B
UHTEp()EePEHIIMOHHON KapTHHE OT JBYX CHUH(DA3HBIX
KOT€PEHTHBIX UCTOYHUKOB

5.3.9

Hudpaxuus ceera. JudpakunonHas pemeérka. YcioBue
HAOJMIOJICHUs] TJIABHBIX MAaKCUMYMOB TIIpU MaJE€HUU
MOHOXpOMAaTHYECKOI0  CBeTa Ha  JAUQPPAKIHOHHYIO
pELIETKY

5.3.10

[Tosspu3zanus ceera

5.3.11

Texnuueckre ycCTpOWCTBAa: OYKH, Jiyrna, (oToarmapar,
NMPOEKIMOHHBIA  amlmapar, MHKPOCKOI,  TEJIECKOI,
BOJIOKOHHAs ~ ONTHKa,  AU(PAKIMOHHAS  peméTKa,
TOJIIPOUT

5.3.12

[Ipaktnueckue  pabotel.  M3mepenue  mokazarens
npenomiienus. MccnemoBaHnue CBOWCTB M300paKEHHM B
nuH3ax. Habmronenne nucnepcuu cBeta

DJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

['paHunbl MOPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH.
[TocTynaTel TeOpUHM OTHOCUTEIBHOCTH: WHBAPHUAHTHOCTD

6.1 MOJAYJsl CKOPOCTM CBeTa B  Bakyyme, MPHUHIIMII
OTHOCHUTEIIbHOCTH DWHINTEHHA
6 6.2 OTHOCHUTENBHOCTh  OJIHOBPEMEHHOCTH.  3aMeJJIeHHe
BPEMEHH U COKpAIllEHUE TTHMHBI
6.3 DHEprus U UMITYJIbC CBOOOTHOM YaCTHUIIbI
6.4 CBs3b MacCchl C JHEPrUed M HMITYJIHCOM CBOOOIHOM
YacTULIbI. DHEPTHUsl TOKOsI CBOOOJHON YaCTHUIIBI
7 KBAHTOBAS ©®U3UKA
DJIEMEHTBI KBAHTOBOM OIITUKU
211 ®otonsl. Popmyna [lnanka cs3u sHepruu GoToHA € ero
4acTOTOW. DHeprus u uMNyibc GoToHa
71.2 OtkpseiTue u uccnenoBanue Gorodrddexra. OnbiTer AT
CroneroBa. 3akoHbl hoToddhDekra
7.1 71.3 VYpaBHenue OiHiTeiiHa a1 (ortorddexra. «KpacHas
rpanuna» Gorospdexra
7.1.4 JlaBnenue cera. OnbiTel [1.H. JIeOGeneBa
7.1.5 XHUMHUYECKOE IEWCTBUE CBETA
716 Texuuyeckue yctpoiictBa: (poTodnemMeHT, (QOTOJATUUK,
collHe4YHasi OaTapesi, CBETOINO/]T
1.2 CTPOEHHME ATOMA




7.2.1

Mopens atoma Tomcona. OmbiThl Pesepdopaa mo
UCCJIEIOBaHUIO CTpoeHUs aroma. [lnanerapHas moaens
aToma

7.2.2

[octynarel bopa. U3nydyenune u mornomenue (HOTOHOB
IpU NEPexXoJe aToMa C OJHOIO YPOBHSI JHEPrUM Ha
npyroi. Bunel ciektpoB. CriekTp ypoBHEHN SHEpruu aroma
BOJOPOJA

7.2.3

BonnHoBeie cBoiicTBa uwactul. Bomubl e bpoitns.
KopnyckynsipHO-BOIHOBOM JyaJIu3M. Judpaxums
JJIEKTPOHOB HA KPUCTAILIAX

7.2.4

CrioHTaHHOE U BBIHY)KJIEHHOE M3Iy4YeHHE. Y CTPOMCTBO U
IPUHLIMI padoTHI J1a3epa

7.2.5

TexHuyeckre  yCTpPOMCTBA:  CHEKTpPaJbHBIM  aHAIU3
(cnexTpockom), Jlazep, KBAHTOBBIA KOMITHIOTED

7.2.6

[Ipaktnueckue pabGotTel. HabmioneHue auHEH4aToOro
CIIEKTpa

7.3

ATOMHOE AJ1PO

7.3.1

Metoapl HAOMIONEHUS W PETUCTPAIMH AJIEMEHTAPHBIX
YaCTHI]

7.3.2

OtkpeiTHe paaroakTUBHOCTH. OmbiThl Pesepdopma 1o
OTPE/IETICHNI0 COCTaBa PAJUOAKTUBHOIO  U3JIyYEHUS.
CgoiictBa anb(a-, Oera-, ramMma-u3iIydeHUs. BrnusHue
PaaAMOAKTUBHOCTHU Ha KUBbIE OPTaHU3MBbI

7.3.3

OTKpbITHE IPOTOHA U HEUTpOHA. HykiTOHHas MOIemb siapa
['eitzenbepra — MBanenko. 3apsa saapa. MaccoBoe 4ucio
sanapa. M3oTomnsl

7.3.4

Anbba-pacnaz. DJEKTPOHHBIA M TO3UTPOHHBIA OeTa-
pacman. [amma-m3nydeHue. 3aKOH PaIUOaKTUBHOTO
pacraja

7.3.5

DHeprus CBs3M HYKJIOHOB B siape. SnepHbie cuitbl. JledexT
MAaccChl Apa

7.3.6

S nepubie peakuuu. Jlenenue u CUHTE3 saep

7.3.7

Snepubiii peakrop. TepmosinepHsiii cuaTe3. [Ipodiaemsr u
NEPCHEKTUBBl SAEPHONM DSHEPreTUKU. IKOJOTUYECKUE
ACTEKThI SJIEPHON IHEPTeTUKHI

7.3.8

:‘)J'IeMeHTapHLIC YaCTHUIIBI. OTKpHTI/Ie IMO3UTPOHA.
CDYH,Z[aMCHTaJ'ILHLIe BSaHMOﬂeﬁCTBHH

7.3.9

TexHudeckue ycTpoicTBa: 103UMETp, Kamepa BuibcoHa,
SICPHBINA peakTop, aToMHast bomba

7.3.10

[Ipaktuyeckue paboThl. MccienoBaHue TPEKOB YacTHUIL
(o rotoBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nHoro HeOa. Co3Be3aus, sipKue 3BE3/bI, IIJIAHETHI,
UX BUOIUMOE JIBHKEHUE

8.2

Conneuynass cucrema. [lmaHeTl 3eMHOM  TpyHIBI.
[LimaHeThI-ruranThl U UX CIYTHUKH, KaPJIMKOBBIE TUIAHETHI.
Maunsie tena CosrHEYHOH CUCTEMBI




8.3

Connme, ¢otochepa u armochepa. ComHeuHas
AKTUBHOCTH

8.4

Wcrounuk sneprun ConHua U 3B€31

8.5

3BE3/1b1, UX OCHOBHBIC XapAKTEPUCTUKU: MACCa, CBETUMOCTD,
pagMyc, TEeMIeparypa, HX B3auMOCB3b. Jluarpamma
«CTICKTPAJILHBINA KJIAaCC — CBETUMOCTBY». 3BE3[bI TJIABHOM
HIOCJIEA0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb)»
JUIs1 3BE3]1 ITIABHOM MOCIIE0BATEIbHOCTH

8.6

Baytpennee CTpOCHHE 3BE3I. CoBpeMeHHbBIE
NPEJICTABIICHNS O TIPOUCXOXKACHUH W dBoJrormu CoJHIA |
3BE3/1. DTaIbI )KU3HU 3BE3]

8.7

Mneunsiit Ilyre — wnama [anakrtuka. CroupanbHas
cTpykrypa l'amakTuku, pacnpeneneHue 3BE37, raza U
neun. Ilonoxkenue m gBmxkenue Coinna B I'anakTHke.
[Tnockas u chepryeckas moacucTeMsl [ amakTUKU

8.8

Tunsl ranaktuk. PaguoranakTuku u kBaszapbl. YEpHbIE
JBIPBI B SIJpax rajlakTHK

8.9

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xab60ma.
Pazberanmne ramaktuk. Bospact u panmyc Bcenennoii,
teopust  bosbmoro  B3peBa.  Mogenb  «ropsideit
Bcenennoi». PenukroBoe nzinydeHue

8.10

Macmrabnas cTpykTtypa Bcenennoit. MeraragakTuka.
Hepeménnpie npo0ieMbl acCTpPOHOMUU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

» @usuka. 10 knacc. Mskumes ['.4., byxosues b.b., Corckuit H.H.; nox
penakuueit [lapbentreBoit H.A. AkiimonepHoe obmectBo «M3naTenscTBo
«IIpocsemenue»

» @usuka. 11 knacc. Msxuiues I'.4., byxosues b.b., Hapyrun B.M.; nox
penakuueit [lapbentreBoit H.A. AkiimonepHoe obmectBo «M3naTenscTBo
«IIpocsemenue»

METOANYECKHUE MATEPHAJIBI JJI1 YUUTEJIA

HHpOpMamOHHO-METOIUIECKOE MUCEMO 00 0COOEHHOCTIX MPEIOoIaBaHus
yueOHoro mpeamera «Pusnka» B 2025/2026 yaeoHoMm roay https://edsoo.ru/wp-
content/uploads/2025/08/fizika.pdf

Mertoaudeckue peKOMEHIAINU 110 CO3/IaHUIO KJIACCOB TEXHOJOTHUECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPOMUIICH U KIACCOB ¢ YIIIYOJICHHBIM U3yYeHUEM
MaTeMaTHKHU, (PU3UKU, XUMUHU, OMOJIOTHH B 00I11e00pa30BaTEILHbBIX
OpraHU3aIUsAX C UCIOIb30BaHUEM UHPPACTPYKTYPHI, CO3JJAHHON B paMKax
HaIMoOHaNIbHOTO MpoekTa «O0pa3zoBanue» (KBanrtopuymsl, IT-kyOsl, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej 2025.pdf

Metoandeckue pekoMmenaanuu. Opranusaius 3aumoaericteus “Illkona — By3
— npennpusatue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_2025.pdf

Metoauueckne peKOMEHIAIMKU 110 U3y4eHUIO TeMbI «[l0CTOSHHBIN
AIICKTPUYECKHUI TOK» B MIKOJIBLHOM Kypce (usukm (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/mr_fizika p e t.pdf

YuebHo-MeTOIMUecKOe 00ecTICUeHUE TTPOIIECCOB MPENOIaBaHUS XUMHUH,
Oouosioruu, GU3MKH HA YPOBHAX OCHOBHOT'O OOIIEr0 M CPETHETO OOIIEro
06pa3013aH1/1;1 C BKIIFOYCHHUCM JOIIOJIHUTCIbHOI'O HHKCHCPHOI'O KOMIIOHCHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf

Konrekcrapie 3amaun. 3aganus kK yaeOHomy Kypcy «Dusmuka» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz fizika 2024.pdf

U ®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCHI CETU
UHTEPHET
OU3UKOH JIADB https://physicon.ru/eor-list/4-fizika
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