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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 Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mnpeamera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOIO MOJIXO/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpPEIMETHBIM pe3ysibTaTaM OO0y4YEHHs, a TaKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3alldd MEXIPEIMETHBIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Hell onpenensitoTcss OCHOBHBIE
e u3ydeHus (U3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNnbTaThl  OCBOEHUS Kypca (U3MKHU: JUYHOCTHBIE, MeETaIllpeJIMETHbIC,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3uKe 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 HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0OJieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpEeAHEro oOIIero
oOpa3oBaHus SBISOTCA (u3HUeckrue Teopuu ((PopMUpOBaHUE MPEACTABICHHUHA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMUIIOB B COBPEMEHHBIX IPEACTABIEHUAX O IPUPOAE, FPAaHULIAX TPUMEHUMOCTH
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 UCTOIB30BaAHUE 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] YYaCTHUKAMH 00pa30BaTEIbHOIO MpoIiecca
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 10 IPOBEPKE MPEJI0KEHHBIX 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 M3 OJHOIO pas3fesia Kypca, TaK U HUHTErpupys 3HAHUS U3
pa3HbIX pa3zenoB. /[ KauyecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBJIIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KaIOLICH
KU3HU, TpeOyrouue BblOOpa (U3MYECKON MoJenu sl CUTyallud MpPaKTHUKO-
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 YCIOBUAX HHTETPUPOBAHHOTO KaOHMHETa MpPEIMETOB
€CTEeCTBEHHO-HAYYHOr0 LKKiIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHE JJIs BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
($u3KKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanuoHHOe 00opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  00OECleurMBaeT MOCTaHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALUM IS
UCCJICIOBaHUS  M3Y4YaeMbIX SIBICHUH M  TOPOLECCOB, OMIHUPUYECKUX H
(yH1TaMEHTaJIbHbBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dbopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUyecKue KOMIUICKTHI
71a60paTOPHOTO O00OPYNOBAaHUA JOJDKHBI OBITh TOCTPOEHBI HA 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 (opMHpOBaHHE HHTEpeca U CTPEMJICHHA OOYy4YaloIUXCs K HaydYHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX HHTEUIEKTyaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

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

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHHUs] 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 HAayK, 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, BKJIIOYAas MEXaHHMKY, MOJEKYJSIpHYIO (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 pEUICHUS PA3IMYHBIX 3aJad C $SBHO 3aJlaHHOMN
(¢u3nueckoll MoIeNblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue GU3NUECKOW MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3a1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUYECKUX MPOIECCOB, UX BIUSAHUSI Ha OKPYKAIOUTYIO
cpeny;

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

e CO3JIaHUE YCIIOBUU [JIsl Pa3BUTHS YMEHUN 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).

[Ipenmaraemeiii B mporpamMme 1o (U3MKE TMEPEUCHb JIA0OPATOPHBIX M
MPAKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOP
npoBeAcHUsT JIa0OpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTIBbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbI HAYYHOI'0 IO3HAHUSA

®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.
duznyeckre 3aKOHbI U TEOPUU. ['paHUIBl 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.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NYyTH U TEpEeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

Kpuponmmueitnoe aprxenue. JIBi>keHre MaTepraaIbHON TOUYKH 10 OKPYKHOCTH
C TIOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAS CKOPOCTb.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHu4Yeckne YCTpOMCTBA M NPAKTUYECKOE IPUMEHECHUE: CHHIOMETP,
JIBUKCHUE CHAPAJIOB, IEMTHBIC U PEMEHHBIEC TIEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALMs KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHDKCHUS.

[Ipeobpa3oBaHue IBMKCHUI C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Tenm B BO3AyXE U B PA3PEKECHHOM MPOCTPAHCTBE.

Habnrogenue nBwkeHUs Tejla, OPOIIEHHOTO TOJA YIJIOM K TOPHU30HTY H
FOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHnne HEpaBHOMEPHOTO ABHKEHHUS C LIEJIbIO ONPEACICHUS MIHOBEHHOU
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, OpOIIeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HeroToHa aist
MarepuaibHOM TOUKH. TpeTuii 3akoH HploTOHA [1711 MaTepUaibHBIX TOUYEK.

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

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

Tpenue. Buasl TpeHus (Mokosi, CKoJibkeHus, kaueHust). Cuia tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
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 MPUMEHEHHE: 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 UMIYyJbCa TeJla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nedopMUpoBaHHON NIPYKUHBL. [loTeHIIMAIbHAS YHEPTHSI TeJia BOJIM3H 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 abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX 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
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep IBUKCHHUS W
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH 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
CpeoHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOrO ABWKEHMs dvactull rasza. [llkama
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [lanbroHa. M30mponeccsl B UI€aIbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIIECCOB: H30TEpPMa, 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.

OneITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS UICAJIBHOTO Trasa,
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 JeIbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

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

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh IpoLieccoB 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
JNEeUCTBUS. DKOJIOTMYECKHE MPOOIEMbI TETIIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEpruu Tejla MpPH COBEPLIEHUU PadOThI: BBUIET
npoOKkH U3 OYTBUIKM TOJ JEMCTBHEM 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, ABUTATENSI 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
OTHOCHUTEJIbHASl BIIAXKHOCTh BO3ayxa. HacellieHHBIM mnap. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpHUCTaJuIM3alus. Y qenbHas TerioTa niaasienus. CyoinManus.

VYpaBHeHue TemioBoro OanaHca.

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

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NOHM>KEHHOM JJaBJICHUU.

Crioco0bl U3MEpEeHHs BIaKHOCTH.

Habmronenune HarpeBaHust U MJIaBJIEHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne OTHOCUTEIBLHOM BIIAKHOCTH BO3YyXa.

Paznen 4. JinekTpoamHaMuKa
Tema 1. dnekmpocmamuka
DnekTpu3anus Tei. DIeKTpruuecKui 3apsi. J{Ba Buaa s31eKTpUYECKUX 3apsiI0B.
[IpoBoAHMKH,  JOUANEKTPUKHM U TOJYNPOBOAHUKH.  3aKOH  COXpaHEHUS
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 anekTpocraruueckoro noss. [loreniuan. Pa3HocTh NOTEHITMATIOB.
[IpoBOJHMKH W AWAPIEKTPUKH B HJIEKTPOCTATHYECKOM Toje. Judnexrpuueckas
MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: DIIEKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSAKEHHBIX TEL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

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

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. ITocToSHHBIN 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.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

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

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

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

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAsA TUCCOLUUALMSA. DIEKTPOIIU3.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THO],
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOILA/IN MTONIEPEYHOT0 CEYEHUs U MaTepuaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »daeKTpoaBMXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

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

HaGmronenue snekrpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOosa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEIayH, TEILIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJIIPHAsI Macca, TeIIOBbIE CBOMCTBA TBEP/IBIX T, )KUAKOCTEN U T'a30B,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIMTHYECKAST  JTHCCOLMALIMSA,
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 (pakeTa, BOJAOMET W JApPYTrue), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuodopkI,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTtosiHHBIE MAarHuTHl. B3anMoieiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUMU. [[pUHIUIT CyIEpHO3UIIMM MAarHUTHBIX MOJIEH.
JluHMM MarHuTHOM WHAYKIUH. KapTWHa JWMHUMA MArHUTHOM WHAYKIIMW IOJISI
MNOCTOSIHHBIX MAarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJs JIMHHOTO MPSIMOrO IMPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHHKA, KaTylIKK ¢ TOKOM. OnbIT OpcTeaa. BzauMmoaencTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

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

SlBneHne 3IIEKTPOMAarHUTHOM HHAYKIUH. [IOTOK BEkTOpa MarHUTHOU
UHIYKIUA. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MAarHUTHOM IOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. OJEKTPOJBIKYIIAA  CHia
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, SJEKTPOJBUraTENb, YCKOPUTEIU 3JIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cwiibl JIopeHia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJIS 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.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATbHOM KOJIe0aTeTbHOM KOHType. AHAJOTUS MEXKIy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KoyieOaHUsSIX. BbIHYXK/IEHHbIE MEXaHHUYECKHE
KosneOanus. Pezonanc. BeiHYXIeHHBIC 3JI€KTPOMAarHUTHBIE KOJIEOaHNS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3eKTpo3Hepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepeI1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

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

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsi

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

HccnenoBanue nepeMeHHOr0 TOKA B LIEMU U3 MOCJIEIOBATENBHO COETMHEHHBIX
KOHJEHCaTopa, KaTyIIKH U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE B0IHbL

MexaHudeckue BOJHBI, yclioBUsa pacnpoctpanenus. llepuoa. CkopocTh
pacnpocTpaHeHusi W JJuMHa BOJHBL. [lomepedHble W MPOJNOJIbHBIE BOJHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 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 paguOCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas JAMArHOCTMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHUs ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJispu3anus, IMQpaxkuus, uHTepdepeHuus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

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

[Ipenomiienue cBeTa. 3aKOHBI IPEJIOMIICHUS CBeTa. AOCOIOTHBIN MMOKA3aTelNb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

Coluparoiue u paccenBaroiiue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsHUE
U ONTHYECKasi cuia TOHKOM JuH3bl. [locTpoeHue n3o0pakeHuil B COOMPAIONIUX U
pacceuBaroux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BEJIUUEHUE, 1aBAEMOE JIMH30i1.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MAaKCUMyMOB U 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.

[Tonsipuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

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

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKEHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOUIBIO MPU3MBI.

[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.

Paszaen 6. OcHOBBI cIeMAILHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETAa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU M COKPAILCHHE
JUTUHBI.
DOHeprusi U UMIYJIbC PEASATUBUCTCKOW YACTHLIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBsi3u SHEPTHHN (HOTOHA C €r0 YACTOTOW. DHEprus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3akOHBI

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

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre yCTpocTBa W MPAKTUYECKOE MpPUMEHEHHEe: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

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.
[Inanetapnas mogmenp aroma. lloctynatel bopa. M3nydenume u mnormiomeHue
(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.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdop/a o onpeneneHnto coctaBa paguoakTUBHOTO
wanydyeHusi.  CoiictBa  anbda-, Oera-, TramMma-uziydeHus.  BrusHue
PaJUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe uncino saapa. M3otonsl.

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. Tepmosimepubiii cunTe3. [IpobOiieMbl W TEPCHIECKTHUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHble B3auMoeHCcTBUA. EAMHCTBO pu3nyeckoit KapTUHBI MUpA.

TexHu4eckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CUY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKiIagfHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

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

CoJsHEUHAs cucTeMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, UX OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIIEIOBATEIbHOCTH. BHyTpeHHee CTpoeHue



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. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm u  acTpOHOMHMHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJIOBEKa, POJib U MECTO (PUBUKU U
aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJib (PU3MUECKOW TEOPUU B
(dbopMuUpOBaHUY MPEACTABICHUHN 0 GU3HUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  OOIIEM psy COBPEMEHHBIX  €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpad)ui ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHWE CUCTEMbl YPaBHEHUM, 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,
OTIpEeJICIICHHE TUIOMIA N TIOCKUX (puryp u 00bEMa Tel.

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

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00Pa30BaHUS KPUCTAIIIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIHU3.



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

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOBUTATENb, WHAYKIMOHHAs II€Yb, paaap, PaAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



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

OcBoenne yueOHoOro mpenmera «®Pusmka» Ha YPOBHE CpEIHEro OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeaMera «Ou3nkay JTOKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, pacHIupeHUe >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIeHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aHMOJIECTBOBATh C COLIMAIbBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOopMHUPOBAHHOCTh POCCUMCKON TPaKIaHCKON HICHTUIHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOLICHHWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHUKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
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, BKJIKOYAs 3CTETUKY HAYYHOTO 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 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

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

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa FKOJIOTHYECKUX 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 MHPOBO33PEHUSI, 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.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
OmnpeAeisaTh ILEIu AEATCIIbHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEHICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJAMHUPOBATH 1 BBIMOJHIATH Pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/ICCTBHUS;
pa3BUBATh KPEATUBHOE MBIILJICHUE MTPU PEIICHUH KU3HCHHBIX MPOOJIeM.
ba3oBble ucciieqoBaTeJIbCKUe 1eCTBUA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KJIIOUEBBIMU IOHSTHUSIMHU M METOJIaMH
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTé (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUiX, B TOM YMCJIE MPU CO3/IaHUU YU€OHBIX MPOCKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHNs, HAaXOAUTh apryMEHTHI [Tl JOKa3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

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

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIKE aJbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJa/IETh HaBBIKAMM TOJyuYeHUs HWH(opManuu (U3HMUEeCKOro CoAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYILIECTBIATh TOUCK, aHaJU3,
CUCTEMATH3alMI0 W HMHTEPIpETali0 MHGOPMAIMK Pa3IuYHBIX BHAOB 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,
pacnpenensiTh poiM ¢ YYETOM MHEHHUHW YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
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 3HAYUMOCTH;

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

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATENbHYIO ACSATENBHOCTh B OOJACTH
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO J3PYAUIMA B 00JaCTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

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

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



YMETh OIICHMBAaTh PHUCKH W CBOCBPEMCHHO MPUHUMATh PEIICHUS M0 HX
CHI)KCHHIO;

MpPUHUMATh MOTHBBI W apTyMEHTHl APYTHX TMPU aHAIW3E pPE3yIbTaTOB
TeSTEHHOCTH;

NPUHUMATH ceOsl, TOHUMAas CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
NeSATENBHOCTH;

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 OMOIMOHATBLHBIH WUHTCIIJIEKT, TIPE IO Iar afoIHiA
c(hOpMUPOBAHHOCTb:

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

CaMOpETyJIMPOBaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBCHHOCTh 3a CBOE TIOBEJCHHME, CIIOCOOHOCTh aJalTHPOBATHCS K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JIEHCTBOBATh MCXOHSl W3 CBOUX
BO3MO>KHOCTEH;

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

COILIMAJIbHBIX HABBIKOB, BKIIOUYAIOIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiaacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OO0 YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KAPTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MartepualibHasl TOYKa, HHEpIMaibHas CUCTeMa OTCUYETa, ADCOMOTHO TBEPAOE TENO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

pacrio3HaBaTh (Qpu3HUECKUe SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOANHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEITHOE IBUKEHUE,
CBOOOJHOE MAaJEHUE TeJ, JBMKEHHUE MO OKPYKHOCTU, MHEPLHUs, B3aUMOJEHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOCHUE KHUAKOCTEH U TBEPABIX Tel,
U3MEHeHHe o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEILUIOBOE PAaBHOBECHE,
UCIIapeHue, KOHACHCAIMs, IUIABJICHHE, KPUCTAJUIM3alUs, KUIEHUE, BIAXXHOCTb
BO3/lyXa, MOBBIIICHUE JIaBJICHUs ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBS3b MEXIY MapaMeTpaMH COCTOSHUS ra3a B M30MPOLECCax, dJIEKTpU3alus Ted,
B3aUMOJICHCTBUE 3aPA/I0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJMHAaTa, IyTh, IEpEeMEIleHUe, CKOPOCTb, YCKOpEHHME, Macca Tena, CuJia,
UMITYyJIbC Te€Ja, KMHETHYECKasl YHEPTUsl, MOTEHIIMAbHAS HYHEPTHs, MEeXaHW4YecKas
pabora, MexaHMuYecKas MOIIHOCTb; NPHU ONUCAHUU TIPABHIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh M3YyYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONIBb3Ysd (U3MYECKHEe BETUYMHBI: JaBIIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTHUUYECKOTO JABMIKCHMSI MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC IIEKTPUUECKUE CBOMCTBA BEILIECTBA U SJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEeITMYMH, WX OOO3HAYEHUS W EIUHUIIBI; yKa3biBaTh (DOPMYIIbI, CBS3BIBAIOIINE
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 UMITYJIbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO JBHXKEHHUS 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) MPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIC TIPUHIIHITHI ICHCTBHSI MAIIIUH, IPUOOPOB M TEXHUYIESCKUX
YCTPOMCTB; pa3nnuyaTh YCJIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH, 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 W3MEPEHUs W HCIOJIb30BaTh W3BECTHHIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIIEOBAaTh  3aBUCUMOCTH  MEXAy  (GU3MYECKUMH  BEIIMYMHAMHU  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbUKCUPOBaTh PE3YIBTATHI OJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BHUJIC
TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCISI0BAHNS,

coOJiro1aTh MpaBmiIa 0€30MacHOro TpyAa MPU MPOBEJECHUU UCCIEIOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiatb pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUYECKOW MOIENbIo,
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
MOJIYY€HHOT'0 3HAYeHUSI (PU3NUECKON BEJIUYNHBI,

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXKICHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SBICHUS;

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETANUA U TIPEICTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJISIPHON WHGOPMAINK, TOIYYCHHOM W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAYKH, 00BbSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKU
U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKIE 3HAHUS TI0 (PU3MKE B MOBCETHEBHOM KU3HU JIIIS
oOecrieueHus 0€30MaCHOCTH TMPU OOpalieHuu ¢ TpPHOOpaMu M TEXHUUYECKUMH
YCTPOMCTBAMHU, JISI COXPAHEHHUSI 3I0POBbS U COOIIOJICHUS] HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpyHIe C BBIIOJHEHUEM pPa3IUYHbIX COLHUAJIBHBIX pOJEH,
IUIAaHUPOBATh padOTy TpYyNIbl, PALUMOHAIBHO pACHpPEleisITh OOA3aHHOCTH H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYaCTHUKOB I'PYMIIbI B PEUICHUE pacCMaTpUBAEMON TPOOIEMBI.

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

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (Ppu3uku B (HOPMUPOBAHHUU
COBPEMECHHOM HAy4yHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKUA U
TEXHOJIOTMH, B MPAKTUYECKOM NEATEIBHOCTH JIIOAEH, LENOCTHOCTh U €IMHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJeNei:
TOUCYHBIN AMEKTPUUECKHUI 3apsijl, Jyd CBETa, TOUCYHbI UCTOYHHUK CBETA, siiepHas
MOJIeNIb aTOMa, HYKJIOHHAash MOJIeJb aTOMHOTO siApa NpH pelieHUH (PU3UYECKUX
3a1ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MATHUTHOE AECHCTBHS TOKA, B3aMMOJCHCTBUE
MarHuTOB, OJEKTPOMATHUTHAs WMHAYKIMS, JACHCTBME MArHUTHOrO TIONS HAa
IPOBOJHUK C TOKOM M JBHXKYIIMICS 3apsiji, 3J€KTPOMAarHUTHbIE KOJEOAHUS U
BOJIHBI, NPSAMOJUHENHOE PpacCIpOCTPAHEHHUE CBETA, OTPAKEHUE, IPEIIOMIICHMUE,
uHTepdepeHuus, audpakuus U MOJIIpU3alMs  CBeTa, JAMCIEPCHsl CBeETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYAaTOro CHIEKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHAs
PaAMOaKTUBHOCTb;

ONMCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (DJIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pA3JIMYHBIX  Cped) WU
AJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI), HCIOJB3YSA (PU3NUYECKHE BEIMYUHBI:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIPOTUBJICHHE, PAa3HOCTh MOTEHILIMAJIOB, 3JIEKTPOJABIDKYILAs cuia, paboTa TOKa,
MHAYKIOUS MAarHUTHOro Imousisl, cwia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTb
KATYIIK{, 3HEPIUsl 3JEKTPUYECKOr0 M MArHUTHOIO IOJIEH, MEPUOA U 4YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KoJeOaHud, (HOKYCHOE pacCTOsSHHE U
ONTUYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBICT HCIOJNB3YyEeMbIX BEIMYMH, UX OOO3HAYEHWs M EIWHUIBI, YyKa3bIBaTh
(GopMyIIbl, CBSI3BIBAIOIINE TaHHYIO (PU3MUECKYIO BETUUHUHY C IPYTUMHU BEINIMHAMU;

OMMCHIBATh H3YYEHHbIE KBAaHTOBBIE SIBICHHMS M IPOLECCHl, HCIOJbB3Ys
(u3HuecKkre BEIWYUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnana, YHEPrus CBA3U



aTOMHBIX SIJIEp, MpPU OIMUCAHUM MPABWIBHO TPAKTOBATh (DU3UYECKUM CMBICI
WCIOJIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMUYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISITh 3HAaUCHUE (DU3NYECKOU BEJIMUHNHBI,

aHAJTU3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Puznueckue
3aKOHBl U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEAOBATENBLHOTO U MapalieIbHOrO
COCOMHEHUS IPOBOJHUKOB, 3aKOoH Jkoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHYKIMH, 3aKOH MPSMOJUHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUEe OiHIUTeWHa ans Gorodd dexra,
3aKOH COXPAaHEHMsI DHEPrUH, 3aKOH COXPAHEHUSI MMITYJbCa, 3aKOH COXpPaHECHMS
AIIEKTPUUECKOr0 3apsAjia, 3aKOH COXPAaHEHHs MacCOBOIO 4Hcia, moctynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIpAXXEHHE U YCJIOBHUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIPENIECNIATh HAINPaBJICHUE BEKTOPa MHAYKIIMM MAarHUTHOTO TOJIs IPOBOTHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

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

BBIMIOJHATh JKCHEPUMEHTHl MO MCCIENOBAHUIO (U3UYECKUX SIBICHUU W
IPOIIECCOB C HCIOJIb30BAHMEM TMPSIMBIX U KOCBEHHBIX HM3MEPEHHI: MpU STOM
dbopmynupoBaTh MpoodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO AKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY U3 MPEIOAKEHHOTO 000PY10BaHMUs, IPOBOJIUTH OTBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSMbIE M KOCBEHHBbIE U3MEPEHUSI (PU3NYECKUX BEJIHYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEITUYNH C UCTIOIH30BAHUEM IMPSMBIX
M3MEpPEHUl: TPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYCHHONW 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUJAE TaOIUI] ¥ TPadUKOB,
JienaTh BBIBOJBI 110 PE3yJIbTaTaM HCCIIEI0BAHUS;

coOmroaTh mpaBuiia 0€30MacHOrO TpyAa MPHU MPOBEJICHUU HCCIEIOBAHUH B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON M TPOEKTHOU
JESTENHPHOCTH C WCIIONH30BAHUEM HM3MEPHUTENBHBIX YCTPOWCTB U 1a0OpPaTOpHOTO
000pyT0BaHMS;

pemaTth pacy€THblE 3aJaydl C SBHO 33aJaHHOM (HU3UYECKOW MOJIEIbIO,
UCIIOJNIb3YS (PM3MYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BEIOWpATh (DU3UYECKYIO MOJEINb, BBICIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE NJid €€ PEIICHHs, MPOBOAUTh PAacu€Thl U OLECHUBATH PEATbHOCTH
MOJIYYE€HHOI'0 3HaYeHUs (PU3NUECKON BETUUUHBIL;



pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY pACCYKICHUU C OIOPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3nvecKue sIBICHUs;

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

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MOPUOOPOB MU TEXHUYECKHUX
YCTPOICTB, pa3innyaTh yCJIOBUSA WX 0€30MaCHOI0 MCIOJIb30BaHUS B IMOBCEIHEBHON
KU3HU;

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

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS TI0 (PU3MKE 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 BBINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIaHUPOBaTh PAa0OTy TpyNIMbl, PALUOHAIBHO pacHpeiessiaTh OOA3aHHOCTH M
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 o 2
FISHICA T METOJRT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6moreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AOHBL COXPAHCHIA B MEXAHHKE https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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



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

Hroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMMUKA
bub6mmoreka [{OK
4.1 3 10
HICKIpOCTaTHa https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4ecKHe U JIEKTPOMarHuTHHIE 9 1 bubmuorexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4ecKue U JIEKTPOMArHuTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI cieUanbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTHl KBAHTOBOU ONITUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHO®C SIPO https.//m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3/I§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHNE 4 ft?rfsnllj ;f(;;ig r(L:/I;f41097c
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxrireckie H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPO/IE.
1 Hayunsie MGT(})[;BI HO?I,)H.:HI/I;[ 1 bubnmorexa LOK
04.09.2025 | https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
HAyYHOUH KapTHUHBI MHpa, B 05.09.2025 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSATEIbHOCTH JIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
newkeHus. [lepemenienne, 10.09.2025 | https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
JIIBUKEHUE 11.09.2025 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnuoreka [JOK
JIIBHKEHUE 16.09.2025 | https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majieHre. Y CKopeHue 1 bubnuoreka [JOK
CBOOOIHOTO ITaCHUA 17.09.2025 | https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHOe nBUXKEHUE.

7 JIBuKEeHNE MaTepUAIILHOW TOYKH I10 1 Bu6mmorexa LIOK

23.09.2025 | https://m.edsoo.ru/ffOc3ada

OKPYXHOCTH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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IIpuHIHII OTHOCUTENBHOCTH

8 lanmunes.. UHepmanbHbIe CUCTEMBI bubmorexa LIOK
N 24.09.2025 | https://m.edsoo.ru/ffOc3be8
otcyerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuia. [Tpunuun
9 CYIEpIO3UINH cuil. Bropon 3akoH brbmmorexa LOK
y 30.09.2025 | https://m.edsoo.ru/ff0c3bed
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akoH HeroToHa st bubnuorexa [JOK
MaTepHATbHBIX TOYEK 01.10.2025 | https://m.edsoo.ru/ff0c3bed
3akoH BceMHpHOro Tsrotenus. Cuna

11 TskecTu. [lepBas kocMudeckas brbmmorexa [OK

07.10.2025 | https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena 08.10.2025 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 Tpenusi. Cuiia COnpOTUBIICHUS TTPU bubnuoreka [IOK
JBW)KCHHUHU TEla B 5KUJIKOCTH UJIN 14.10.2025 | https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHoe U BpanaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
tena. MomeHT cuibl. [liieuo cutbl. 15.10.2025 | https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHUS TBEPAOIO Teja
Nmnynsc MaTepuanbHON TOYKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnunoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS 21.10.2025 | https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE

16 PaGoTta 1 MOIIHOCTH CHJIBI. bu6mmoreka [JOK
Kunernueckas sHeprus 22.10.2025 | https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
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MaTepualibHOW TOuKu. Teopema 00
M3MEHEHNUH KHHETHUECKON OHCPIUU

17

[TorenumanpHas 3HEPTHUSL.
[ToTeHumanpHas 3HEPIUst ypyro
nehopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHast 3HEPTUS TENA
BOJTM3H MOBEPXHOCTH 3EeMITH

05.11.2025

bubmmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

[ToreHnmaneHbIE U
HEeNnoTeHLIUaIbHbIe CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CHJI C
W3MEHEHHEM MEXaHUYEeCKOW
SHEPTUH CUCTEMBI T€Jl. 3aKOH
COXPAaHEHHUS MEXaHUYECKOU IHEPTUU

06.11.2025

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«MccnemoBanue CBsI3U pabOTHI CHITBI
C I3MEHCHHEM MEXaHHISCKOM
SHEPTHH TeJla Ha IPUMEPE
PACTSDKEHUS PE3UHOBOTO JKI'yTa»

12.11.2025

20

KonTtponpHas padoTa o reme
«Kunemaruka. /InHamMuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE)

13.11.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE ITOJIOKEHHS
MOHeKYHﬂpHO-KHHCTH‘ICCKOﬁ
TCOPHH. EpOYHOBCKOC JBHIKCHUC.

Auddysus

18.11.2025

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKEHUS U
B3aMMOJICHCTBHUS YaCTUIl BEIIeCTBA.
Mogenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJBIX TEl

19.11.2025



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

23

Macca monekyn. Konuuecto
BemiectBa. [locrosinnas ABoraapo

25.11.2025

24

TermoBoe paBHOBECHE.
Temmeparypa u e€ uamepeHue.
[IIkasra remneparyp Llenscus

26.11.2025

25

Wneanpusii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

02.12.2025

bubmmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMmeparypa Kak Mepa

CpeaHEeN KUHETUYECKON dHEPruun
JIBH)KEHUS MOJIEKYJ. YpaBHEHHUE
MenneneeBa-Kianeitpona

03.12.2025

bubmmoreka [{OK
https://m.edsoo.ru/ff0c511e

27

3axon JlanpToHa. ['a30BBIe 3aKOHBI

09.12.2025

28

JlaGopaTtopnas pabota
«HMccnenoBanue 3aBUCUMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO raza

10.12.2025

29

N3omnporuieccsl B uaeabHOM rase u
ux rpaduueckoe npecTaBlieHue

16.12.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

Buyrpennsisa sneprust
TEPMOIMHAMUYECKOU CUCTEMBI U
CIIOCOOBI €€ U3MEHEHHS.
KonnuecTBo TemoTs 1 padbora.
Buyrpennss sueprus
0JITHOATOMHOT'O HJIeaJbHOI0 T'a3a

17.12.2025

bubnuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

23.12.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
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VY nennrHasg TEIIOEMKOCTD BEIIECTBA.

KosnuecTBo TeIuoTsl npu

bubmuoreka [JOK

32
Terutonepenade. AnuadaTHbBIN 24.12.2025 | https://m.edsoo.ru/ff0c5c36
nporiecc
33 [IepBblii 3aKOH TEPMOJMHAMUKH U bubnuorexa [JOK
€ro NMPUMEHEHHE K U30Ipolieccam 30.12.2025 | https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs nporeccos B
34 npupoae. Bropoii 3akon brbmmorexa [OK
PHPOAE. P 13.01.2026 | https://m.edsoo.ru/ff0c6230
TEPMOTMHAMUKHU
35 [Tpunmun nevicreus u KII1/] bu6moreka [IOK
TETUTOBOW MAITUHBI 14.01.2026 | https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KITJ] 90.01.2026
37 DKOJIOTHYECKHE TIPOOIEMBI
TETJIOHEPTETUKU 21.01.2026
O6006maromuit ypo
38 «Monfx HI:H;ZP (1)1:31/11(21 OcCHOBBI bubmorexa OK
YIp ’ 27.01.2026 | https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
KounTponbHas pabora o teme
39 «Monexymnsapras ¢uszuka. OCHOBBI bubmorexa HOK
VP ’ 28.01.2026 | https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKI
40 [Tapoo6pazoBanue 1 KOHIEHCAITHSI. bubnunoreka [JOK
Hcnapenue u kurnenue 03.02.2026 | https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS M OTHOCUTEIbHAS
41 BJI&YKHOCTh BO3/lyXa. HacklleHHbIN bubmmorexa [JOK
ap Hyxa. - 04.02.2026 | https://m.edsoo.ru/ff0c64d8
42 TBépnoe teno. Kpucrammueckue u bubnuoreka [IOK
amopdHble Tena. AHU30TPOIHS 10.02.2026 | https://m.edsoo.ru/ffOc65f0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

CBOMCTB KpHUCTaLIOB. Kuakue
kpuctaybsl. CoBpeMeHHbIE

MaTepHaIbI
[laBnenue U KpUCTATUIU3 AU
43 VY nenpHad TEIoTa [IaBiICHUS bubmmorexa [TOK
s ' 11.02.2026 | https://m.edsoo.ru/ff0c6708
CyOmumarus
bubmmoreka [{OK
44 Yy o
PABHEHHUE TCILTOBOTO batatica 17.02.2026 | https://m.edsoo.ru/ff0c6820
DneKkTpu3aIus Tei. DINEKTPUISCKUU
45 3aps. JIBa BUIa DIEKTPUUECKIX bubmorexa HOK
PAL. . p 18.02.2026 | https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBo , IA2JIe
% | mommposomuman Jucon BuGmnorera LIOK
YHpOBOA ) 24.02.2026 | https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs IEKTPUIECKOTO 3apsiaa
B3anmoneunctBue 3apsi0B. 3aKOH
47 Kynona. ToyeuHbBIH DIEKTPUIECKUNA bubmmorexa [OK
Y ) P 25.02.2026 | https://m.edsoo.ru/ff0c6ce4
3apsn
Hanps:xk€HHOCTD 3JIEKTPUYECKOTrO
48 noJia. [IpuHiun cynepno3uiuu bubnuoreka [JOK
ANEKTPUUECKUX MmoJier. JInHuM 03.03.2026 | https://m.edsoo.ru/ffOc6df2
HaNPSKEHHOCTH
PaboTa cui 31eKTpoCTaTHIeCKOro
49 noJs. [Torennuan. PasHocts Bubmorexa OK
' Ha. 04.03.2026 | https://m.edsoo.ru/ff0c6f00
OTEHI[AATIOB
ITpoBOOHHUKH M TUDIEKTPUKA B
50 3J'IpeKT iCTaTI/ILIeIlKOM noljie bubmnorexa [IOK
p ’ 10.03.2026 | https://m.edsoo.ru/ff0c7018

[[I/IBHGKTPI/ILIGCKE[H MMPOHHULIAEMOCTb



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

51

OnexrpoeéMkocTs. Konnencarop

11.03.2026

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHcaTopa. DHeprus
3apsHDKEHHOTO KOHIEHCATOPa

17.03.2026

bubmmoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padota "M3mepenue
ANIEKTPOEMKOCTH KOHJIeHcaTopa”

18.03.2026

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
amnmapara, CTpyWHOT0 PHUHTEpA.
DIeKTpocTaTU4eCcKas 3aluTa.
3a3eMiIeHHE AEKTPOIPUOOpOB

24.03.2026

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHusl. [locTOsTHHBIN TOK.
Cuna toka. Hanpspkenue.
Conpotusnenue. 3akon Oma Jyist
y4acTKa LEenn

28.03.2026

56

[TocnenoBarensHOE, TapauIeIbHOE,
CMEIIaHHOE COEAMHEHUE
MIPOBOJHUKOB. JIabopaTtopHas
pabota «/3ydueHrue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOBY»

0.5

07.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
J[xoynsa-Jlenna

08.04.2026

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 11 TOJIHOM
(3aMKHYTOM) 3JIEKTPUYECKO LIenH.
KopoTkoe 3ambIkaHue.
JlaGopatopHnas pabora «3mepenue

0.5

14.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

OJ1C ncToyHMKa TOKA B €TO
BHYTPEHHETO COMPOTHUBIICHUS

59

Pe3epBHbiit ypok. KonTposibHas
pabota 1o Teme
"DnexTpoauHamMuka /
Bcepoccuiickas npoBepoyHas
pabota

15.04.2026

bubmmoreka [{OK
https://m.edsoo.ru/ff0c8c56

60

O6006maromuit ypok
«DNEKTPOIMHAMHKAY /
Bcepoccuiickas npoBepoyHas
pabota

21.04.2026

bubmmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DIeKTpOHHAas MPOBOUMOCTh
TBEP/BIX METAJUIOB. 3aBUCUMOCTb
COIIPOTUBIIEHUS METAJIIOB OT
Temneparypsl. CBEpXIIPOBOIMMOCTD

22.04.2026

62

DIIEKTPUYECKUHU TOK B BAKyyM€.
CBoWCTBA JIEKTPOHHBIX ITYYKOB

28.04.2026

63

[TonynpoBOAHUKH, UX COOCTBEHHAS
Y IIpUMECHasi TPOBOAUMOCTD.
CowuctBa p—Nn-niepexoa.
[TonynpoBoAHUKOBBIE TPUOOPHI

29.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DIEKTPUYECKUH TOK B pPaCTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DIEeKTPOIUTHYECKAs JUCCOLIMALIUS.
DIeKTponIn3

05.05.2026

bubnuoreka [JOK
https://m.edsoo.ru/ff0c82ba

65

DNEeKTPUYECKUH TOK B raszax.
CaMOCTOSITENLHBIN U
HECAMOCTOSITEIIbHBINA pa3psi.
Monnus. I1mazma

06.05.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

DnexTpuuecKkue npudopsl u

66 YCTPOMCTBA U UX NIPAKTUYECKOE 1 bubmuorexa [IOK
npumMeHenwue. [IpaBuna TeXHUKH 12.05.2026 | https://m.edsoo.ru/ffO0c86fc
0e301acHOCTH
KonTtposnsHas paboTa o teme

67 «Qnekrpocratuka. [1ocTosHHBIHI 1 bubnuorexa [JOK
ANMEKTPUIECKHil TOK. TOKHU B 13.05.2026 | https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»»

68 Pesepubriit ypok. O600miaronuit 1 bubnuoreka [JOK
ypok o Temam 10 kmacca 19.05.2026 | https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpobuvie | Hpaxrieckie H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[TocTOsIHHBIC MAarHUTHI M KX

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [IOK
BekTop MarHUTHON MHIYKIINH. 03.09.2025 | https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW WHIYKLIIHH
MarauTHO€ 10Jie MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bu6moreka [IOK
B3anmMopelicTBre TPOBOTHIKOB C 04.09.2025 | https://m.edsoo.ru/ffoc98fe
TOKOM
JlaboparopHas padota «/3yuenue

3 MaFHETHOf")O noﬁﬂ KaTyIHKI/Iy: 1 1 bubmorexa IOK

10.09.2025 | https://m.edsoo.ru/ffOc98fe
TOKOM)
JlelicTBME€ MarHMTHOTO TOJISl HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HcenenoBanue qeicTBUL 11.09.2025 | https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha PaMKy
TOKOM)

JleficTBME€ MarHUTHOTO TIOJIS HA

5 JBUKYILYIOCS 3apsDKEHHYIO 1 bubnuorexa [IOK
yactuny. Cuna Jlopenma. Pabora 17.09.2025 | https://m.edsoo.ru/ffOc9df4
cunbl JlopeHna

5 DNeKTpOMarHUTHASI WHYKIIHS. 1
IToTOK BEKTOpa MarHUTHOM 18.09.2025



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykuuu. DJ1C uaayKun. 3akoH
ANEKTPOMArHUTHON MHYKIIUU
®dapanes

Jlaboparopnas paboTa

7 «HcciaenoBanue sIBJIIEHUS bubmmorexa [TOK
. 24.09.2025 | https://m.edsoo.ru/ffOcal50
AIEKTPOMATrHUTHOW WHTYKITHH))
NHayKTUBHOCTS. SIBIEHUE
camouHaykiun. DJ1C
8 CaMOI/IHI[ﬁIII/II/I. Bfllepms[ bubnmorexa LOK
25.09.2025 | https://m.edsoo.ru/ff0ca600
MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe
TexHnueckune ycTpoicTBa U ux
MIPUMEHECHHE: TTIOCTOSTHHBIC
9 MarHHUTHI, JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTETU 01.10.2025
AJIEeMEHTAPHBIX YaCTHII,
WHIYKITMOHHAS T1eYb
O06o06maromuit ypok «MarHuTHOE
10 HOJ‘IG.H;JICEPOI\Z:FHI/ITH%I bubmorexa HOK
02.10.2025 | https://m.edsoo.ru/ffOcab82
WHTYKITUS
KonTtponpHas padoTa o teme
11 «MarsuTHoe MoiJe. bubmotera [JOK
08.10.2025 | https://m.edsoo.ru/ff0cad58
DNEeKTPOMarHUTHAS UHIYKIIHSY
CB00OOIHBIE MEXaHUYCCKHE
KoJiebanus. ['apMoHnUeckue
12 KosiebaHus. YpaBHEHHE Bu6mmorexa LIOK
09.10.2025 | https://m.edsoo.ru/ff0caf06

rapMOHUYECKHUX KOJIeOaHHH.
[IpeBpaienue 3Heprun



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MepHoJIa MAJTBIX KOJIeOaHUH rpy3a
Ha HATHU OT JUTMHBI HUTH U MacChl

rpy3a»

15.10.2025

14

KonebarenbHBIH KOHTYD.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJie0aHus B UACATbHOM
KoJie0aTeIbHOM KOHTYpe. AHaNIorus
MEX]ly MEXaHHUECKUMH H
AIIEKTPOMATrHUTHBIMH KOJICOaHUSIMHA

16.10.2025

bubmmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aK0H
COXpaHCHUA DHEPIrUr B UACAJIbHOM
KoJIeOaTeIbHOM KOHTYPE

22.10.2025

bu6moreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyXarMMX
KoJieOaHusX. BeIHYX/IeHHBIC
MeXaHUUYECKHE KOoJieOanus.
Pe3onanc. BeinyxieHHbIE
AIIEKTPOMArHUTHBIC KOJICOaHUS

23.10.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepeMeHHBIN TOK.
CunyconaJIbHbIN TEPEMEHHBIN
TOK. MOIIHOCTh EPEMEHHOTO TOKa.
AMIUIMTYHOE U ICUCTBYIOIIIEE
3HAYEHUE CHUJIbI TOKA M HAMPSHKCHUS

05.11.2025

bubmuoreka [JOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. IIponsBoicTso,
nepenava u moTpedieHue
AIEKTPUYECKOMN SHEPIUU

06.11.2025

19

YCTpOUCTBO U MPAKTUUECKOE
IIPUMEHEHHUE IIEKTPUYECKOTO

12.11.2025

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, T€HEPATOPA [IEPEMEHHOIO
TOKa, JINHUM 3JIEKTpoIiepeaady

DKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOICTBE IEKTPOIHEPTUH.

2 K
0 YABTYpa UCTIOIB30BAHUS ) 13.11.2025
AJIEKTPOIHEPTUHU B IOBCEAHEBHOW
KU3HU
MexaHu4ecKre BOJIHBI, YCIOBUS
acripoctpanenus. [lepuon.
21 I()?Ko IZ)CTBP acIpocT azIerm u bubmorexa HOK
P pacnpoctp 19.11.2025 | https://m.edsoo.ru/ffOccab4
JuTMHa BOJIHBL. [lonepeunbie u
MIPO/I0IBHBIE BOJHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubmuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3ByKa 20.11.2025 | https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJHBI, UX
23 CBOWCTBA 1 cKopocTh. [1Ikana bubmorexa IOK
p ) 26.11.2025 | https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBEI paTHOCBS3U U
24 .P
TeneBueHus. Pa3Butue cpencts 97 11.2025
cBs3u. Paguonokammst
o5 Kontponsnas padota «Konebanus u bubnunoreka [JOK
BOJIHBD» 03.12.2025 | https://m.edsoo.ru/ffOcc6f8
[IpsiMonHEHOE pacIpoCTpaHEeHUE
26 CBETa B OJJHOPOJIHOM cpejie. bubmuoreka [JOK
Toueunsit ncrouHuk ceta. JIyu 04.12.2025 | https://m.edsoo.ru/ffocd350

CBCTa



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpaxkeHue cBera. 3aKOHbI

bubmuoreka [JOK

21 OTPACHIA C]ieTa' Hocrpoerine 10.12.2025 |  https://m.edsoo.ru/ffOcd4e0
M300pakeHUH B TUIOCKOM 3€pKaJie
[Ipenomiienue ceera. [lonHoe

28 BHYTPEHHEE OTpaKEHUE. bubnuorexa [JOK
[IpenenbHBIW yroJl MOJIHOTO 11.12.2025 | https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKCHUS

29 JlabopaTtopHas pabota «3mepenue bubnuorexa [JOK
MOKa3aTes IPEIIOMIICHHSI CTEKIIa 17.12.2025 | https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHmit

30 B uH3e. DopMyita TOHKOM JTUH3EI. bubmorexa OK

18.12.2025 | https://m.edsoo.ru/ffOcddle

YBenu4yeHue JuH3bI
JlabopaTtopnasi pabota

31 «I/IccneILOBaIiHe CBOWCTB 95,12 2025
M300pakKeHUH B JIMH3AX)
Hucnepcus cBeta. CoHBIN COCTaB

39 oenoro cBera. LIpert. JlTabopaTopnast
pabota «HabmroaeHune nucrnepcuu 30.12.2025
CBETa»

33 Hurepdepennius cpeta. Judpakmus bubnuoreka [JOK
ceta. J{udpaknuonnas pemeérka 12.01.2026 | https://m.edsoo.ru/ffOced22

34 ITomtepedyHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Tonspuzanus ceeta 14.01.2026 | https://m.edsoo.ru/ffOcf02e
OnTuueckue mpudOpPsI U

35 YCTpOMCTBA U yCIOBUS UX 91.01.2026
6€3011acCHOTO NPUMEHEHUS

36 I'panuipl MpUMEHUMOCTH bubnuoreka [IOK
KJIACCUYECKOU MEXaHUKH. 22.01.2026 | https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

ITocTynaTel cieliuaJbHOW TEOPUU

OTHOCHUTEIBLHOCTHU
OTHOCHUTENHLHOCTD
37 OTHOBPEMEHHOCTH. 3aMeJIEHHE bubmmorexa [TOK
P ' 27.01.2026 | https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKPAICHUE JITTHHBI
DHeprus U UMIYJbC
38 PEeNATUBUCTCKOH YacTulibl. CBSI3b bubmmoreka [IOK
MAacChI C SHEPTHEH U UMITYJTbCOM. 28.01.2026 | https://m.edsoo.ru/ffOcfc68
DHeprust NoKos
KonTponsnas pabora «OnTuka.
39 OCHOBBI CHIEIMATLHOM TEOpUH bubmorexa LOK
04.02.2026 | https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH
40 ®otonsl. ®opmyna I[Tnanka. bubnuoreka [IOK
DHeprus ¥ UMIyJabc HoToHa 05.03.2026 | https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE Eu6 10K
HOIHOTEKA
4 porosgdexra. Ombrrer A. T 10.03.2026 | https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI hoToddhdekra. YpaBHEHHE
42 BI/I‘HHJTCI(E“Ha J'Iq:[(b(bOTOI)(b(ECKTa bubmorexa HOK
g i 11.03.2026 | https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenue ceeta. Onbithl [1. H.
43 JlebeneBa. XUMHUYECKOE JEUCTBUE bubmorexa [IOK
ACBa. g 17.03.2026 | https://m.edsoo.ru/ff0d04a6
cBeTa
Texuuueckue ycTpoHCcTBa U
44 MPaKTUYECKOe MPUMEHEHHE:!
(dboTOodMEMEHT, HOTOAATUHK, 18.03.2026

COJIHCYHasa 6aTape$1, CBETOOHO]



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pemenue 3amau o reme

bubmuoreka [JOK

45 «INeMEHTBI KBAHTOBOM ONTHKI) 24.03.2026 | https://m.edsoo.ru/ff0d0302
Mogenb aroma Tomcona. OMbIThI

46 Pesepdopna no paccestauro o- bubnuorexa [JOK
yactuul. [Inanerapnas moaeinp 08.04.2026 | https://m.edsoo.ru/ff0d091a
aToma

bubmmoreka [IOK

47 Hocrynarst bopa 09.04.2026 | https://m.edsoo.ru/ffodOafa
Nznyaenue u noromenrne (OTOHOB

48 IIpY NIEPEXOJIE ATOMA C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTUU HA Ipyroi. Busl 15.04.2026 | https://m.edsoo.ru/ff0dOafa
CIICKTPOB
BoJsHOBEIE CBOMCTBA YaCTHIL.

Bounnsr e bpowis.
49 KopmyckynsipHO-BOTHOBOH bubmorexa IOK
16.04.2026 | https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTy4YCHHE
OTKpBITHE PATMOAKTUBHOCTH.

50 OmnbiTer Pe3epdopaa mo bubnunoreka [JOK
OTIPEICIICHUIO COCTaBa 22.04.2026 | https://m.edsoo.ru/ffod0ofd2
PaIMOAKTHBHOTO M3TYYCHUS
CeowucTBa anbda-, 6era-, raMmma-

51 u3nyudeHus. BiausHue
PaaOaKTUBHOCTH Ha KUBBIC 23.04.2026
OpraHUu3MBbI
OTKpBITHE TPOTOHA U HEUTPOHA.

59 N3otonsl. Anbda-pacna. bubnuoreka [IOK
ONEKTPOHHBIM U MO3UTPOHHBIA 29.04.2026 | https://m.edsoo.ru/ff0d1162

GeTa-pacna;[. FaMMa-HsnyquI/Ie



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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53

OHeprus cBA3U HyKJIOHOB B sIpe.
SnepnHeie peakuuu. AnepHbid
peaktop. [IpoGiieMsbl, TePCIIEKTHBEI,
9KOJIOTMYECKUE aCIEKTHI JIEPHON
SHEPreTHUKU

30.04.2026

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

DNeMEHTapHbIE YaCTUIIBI.
OTtkpbiTHE IO3UTPOHA. METO 1B
HaOJI0ICHUS ¥ pErCTpaliu
3JIEeMEHTapHbIX YacTull. Kpyribii
cton «DyHaMEeHTalbHbIE
B3aUMOJEUCTBUA. EQUHCTBO
(buznuecKoil KapTUHBI MUpa»

06.05.2026

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

DTarbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHHE aCTPOHOMMH. Bun
3BE3mHOTO Heba. Co3Be3aus, pKue
3BE€3/Ibl, INIAHETHI, UX BUAUMOEC
nemkeHne. CoJIHEUHAsI cucreMa

07.05.2026

56

Counnne. CotHeuHast aKTUBHOCTD.
Hctounuk sueprun CoJiHIa U 3BE3]T

08.05.2026

57

3BE3b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU
MOCJIEeI0BATENbHOCTU. BHyTpeHHEee
ctpoenue 3B€31. CoBpeMEeHHbIE
MPEACTABIICHUS O MPOUCXOKICHUU
u 3Botou MU CoJIHIA U 3BE3]T

12.05.2026

58

Mneunsid [1yrs — Hamma
TI'amakTuka. IlonoxeHue u
nBrkenne Connna B ['anakTuke.

13.05.2026



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

lNanmaktuku. YepHbie AbIpBI B sApax
TaJIaKTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bosbmoro B3peIBa.
PennkroBoe uznydeHue.
MeraranakTuka

14.05.2026

60

Hepemennsie npoOnembl
aCTPOHOMHHU

18.05.2026

61

KontponpHas padoTa «51eMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

19.05.2026

62

O6o6maromuit ypok. Ponb ¢pusuku
1 aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHISCKOM, COIHATbHOM B
ATUYECKOH chepax nesTeTbHOCTH
YyeJioBeKa

19.05.2026

63

O6o06matomuii ypok. Poss 1 mecto
(bM3UKHM 1 aCTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTHUHE
Mupa

20.05.2026

64

O6o06maromuii ypok. Poib
(bu3nvecKoit Teopuu B
(hopMUpOBaHHUU TIPEACTABICHUN O
(bu3nvecKoil KapTHHE MUPa

65

O6o6maromuit ypok. Mecto
(buU3NYeCKO KapTUHBI MHpPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTAaBICHUN O IPUPOJIC




PesepBHbIl ypok. MaruutHoe noJe.

66 1
DNEeKTPOMAarHUTHAS WHIYKIIUS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CTeUATBHON TEOpHH 1
OTHOCHUTEILHOCTH
Pezepusblii ypok. KBantoBas

68 ¢u3nKa. DIEeMEHTBI ACTPOHOMHUH U 1 bubnmorexa LOK

20.05.2026 | https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa3oBaHMs

10.1

JleMoHCTpUpOBaTh Ha TMpUMEpax poJib U MeCTo (U3MKH B
(hopMUPOBaHUHU COBPEMEHHOW HAYyYHOUW KapTHUHBI MUpPA, B Pa3BUTUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B PAKTUYECKOUN NEATEITbHOCTH

monen

10.2

Y4UTHIBaTh IPAHULIBI TPUMEHEHHS N3YUYE€HHBIX (PU3MUECKUX MOIETeH:
MaTepHuaibHas TOYKa, WHEpIHalbHas cucTeMa OTC4€Ta, abCOIIOTHO
TBEPJOE TEJIO0, UACATBHBIN a3; MOJEIIA CTPOCHHUS Fa30B, JKUJIKOCTEH U
TBEPABIX TEJ, TOYEUHBIA JIIEKTPUYECKHM 3apsii — IpPU PEIIECHUU

(bu3nueckux 3aaa4y

10.3

Pacno3naBath pusnueckue sBiaeHUs (IPOIECCHI) U OOBACHATH UX HA
OCHOBE 3aKOHOB MEXaHHWKH, MOJCKYJISIPHO-KHHETHUYECKOW TEOPUHU
CTPOCHHS BEUIECTBA W JJIGKTPOJWHAMHUKHU: DPaBHOMEpPHOE W
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE BIKEHUE, CBOOOTHOE TTaIcHUE
TEJ, JBIKEHHE MO OKPYKHOCTH, WHEPLHUS, B3aUMOJCHCTBUE TEI;
muddys3us, OpOYHOBCKOE JBMKCHHE, CTPOCHHE JIKUIKOCTEH W
TBEPABIX TeN, W3MEHEHHEe O00bEéMa Tem TpU HArpeBaHUM
(OXJaXk/IeHUH), TEIUIOBOE pPaBHOBECHE, WCIApEHUE, KOHICHCAIIWS,
IUIaBJICHWE, KPUCTAUIU3allusl, KUIICHUE, BIIAXXHOCTh BO3/yXa,
NOBBIIIICHUE [ABJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPHITOM
cocyne, CBSI3b MEXIy TapaMeTpamMH COCTOSHHS Tra3a B

H30IIpoHecCax; JICKTpHU3auusg TCI, B3auMO/JICHCTBUE 3apsaa0B

10.4

OnuceiBaTh MEXaHUYECKOE ABWIKCHUC, HCIIOJIb3Y: (I)I/ISI/I‘IGCKI/IG
BCJIIMYMHBI: KOOpAWHATA, IIyTh, IICPEMECIICHUC, CKOPOCTh, YCKOPCHUC,
MacCa TCJjia, CHJIA, HUMIYJIbC TCJIa, KHUHCTUYCCKAA OHEPTU:,
IMMOTCHIUAJIbHAs JSHEPTUA, MCXAaHUYCCKAA pa60Ta, MCEXaHHUYCCKas
MOIINHOCTL; TIpHU OIIMCAHWU IMPABUJIBHO TPAKTOBATH (I)I/ISI/ILIGCKI/II\;I
CMBICJI HCIIOJIB3YEMbBIX BCJIWYHUH, HUX 0003HAaUCHUS U CINHUIIBI,
HaXO0JUTb (I)OpMyJ'II)I, CBA3BIBAOIINC JAHHYIO (I)I/BI/I‘IGCKYIO BCIIMYNHY

C ApYIriMHU BCIMYNHAMHA




10.5

OnwuchiBaTh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJI W TEIUIOBBIC
SIBIICHUS, HUCIOJb3ys (U3MUECKUE BEIWYHMHBI: JaBJICHUE Trasa,
TEeMIIepaTypa, CpPEIHSAs KHHETUYECKas OSHEPrus XaoTUYECKOTO
JBMOKCHUS MOJICKYJ, CpeJHEKBaJpaTHYHas CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIJIOThI, BHYTPEHHsSS OSHeprus, pabora rasa,
KO3 (DUIIMEHT TOJIE3HOTO JMEWUCTBHSI TEIUIOBOTO JIBHTATENS; IPU
ONMHMCAaHWUK  TMPABWJIBHO  TPaKTOBaTh  (U3UYECKUH  CMBICI
UCIIOJIb3YEMbIX BCIUYHMH, WX O0O3HAUCHHUS W CIAMHHUIIBI, HAXOIUTh
(GopMyJibl, CBS3BIBAIONINE JaHHYIO (H3UYCCKYIO BEIUYMHY C

JPYTUMH BEIUYMHAM

10.6

OnuceiBaTh U3y4Y€HHBIE DJJIEKTPUYECKHE CBOICTBA BellecTBa U
JNIEKTpUYecKHe sBJIEHUS (TpOLECcChl), HCMOIb3yd (QU3NUYECKUE
BEIMUYUHBL:  DJIEKTPUYECKMH  3apsi,  JIEKTpUYecKoe  IoJe,
HanpspKEHHOCTh  TMOJISL, TOTEHIMaNl, Pa3HOCTh MOTEHIMAJIOB; IPHU
ONHMCAHWU  TPABUIBHO  TpPaKTOBaTh  (U3MUECKUH  CMBICH
WCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAU€HUs W €IUHMIIbI; yKa3bIBaTh
(hopMyIibl, CBA3BIBAIONINE TAHHYIO GU3NYECKYIO BETUUYHUHY C IPYTUMHU

BECJIMYMHaAMH

10.7

aHATM3UPOBaTh (PU3UYECKUE TIPOLECCHl W SIBICHUS, HCIIOJIB3YS
¢u3nveckne 3aKOHBI M TMPUHIIMIIEL: 3aKOH BCEMUPHOTO TATOTCHUS, |,
I1 u 111 3akonsr Hl0TOHA, 3aKOH COXpaHEHHS MEXaHUYECKOW SHEPTHH,
3aKOH COXPaHEHHSI IMITYJIbCA, IIPUHIIHIT CYTTEPITO3UITH CHJT, TIPUHITHIT
pPaBHOIIPABHS WHEPIUAIBHBIX CHUCTEM OTCYETa; MOJIEKYJISPHO-
KUHETHYECKYIO0 TEOPHUIO CTPOCHHSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b
CpelHel KWHETHYECKOW SHEPTHH TEIUIOBOTO JBIKCHHS MOJIEKYJ C
a0COJIIOTHOW TeMITepaTypoi, TIEPBbI 3aKOH TEPMOJINHAMUKH; 3aKOH
COXpaHEHHS DJJICKTPUYECKOTO 3apsjaa, 3akoH KynoHa; mpu sToM
pa3iinyarh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €M0 MaTEMaTHYECKOe

BBIPQYKEHUE U YCTIOBUS (TPAHULIBL, 00JIACTH ) IPUMEHUMOCTH

10.8

OOBICHITE OCHOBHEIE IMPUHOUIIBL HeﬁCTBHﬂ MalluH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jinuatb YCIOBUS HUX 0e30I1acHOIO

HCIIOJIb30BAHHUS B IOBCEIHEBHOM KHU3HU

10.9

BBINONMHATE SKCIEPUMEHTSHI 110 UCCIIEI0BAHUIO (PU3MUECKUX SBJICHUN
U TIPOLIECCOB C UCIMOJB30BAHUEM NPSAMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM (HOpMYIHPOBATE IpobIeMy (3a/1auy) U THIOTe3y y4eOHOTO
OKCIIEpUMEHTa,  coOMpaTh  YCTaHOBKY M3  IPEUI0KEHHOTO

06opyz[013aHH;1, MMPpOBOAUTH OIIBIT U (I)OpMy.HI/IpOBaTL BBIBObI




10.10

OcymiecTBiATh OpPSMbIE W KOCBEHHBIE H3MEpeHHS (HU3NIECKUX
BEJIMYUH; TP 3TOM BBIOMpATh ONTHMAJIBHBIN CIOCOO0 M3MEPEHUs U

HCIIOJIB30BaTh U3BCCTHBIC METO bl OIICHKU HOI‘pGH.IHOCTGfI 1/13MepeHm”1

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3NYECKUMU BEIUYMHAMU C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUI; IMPU ITOM KOHCTPYHUPOBATh
YCTAaHOBKY, (MKCHUPOBATh PE3YAbTAThl IOJYYEHHOH 3aBUCHMOCTHU
(U3NYEeCKUX BETMYUH B BUJIE TAOIUI] U TPa(QUKOB, IETIaTh BHIBOIBI IO

pe3ysibTaTaM UCCIIeOBaHUs

10.12

CobOmonaTh mpaBuiia 0e€30MacHOrO TpyJda TMpU  MPOBEIECHUU
UCCIEIOBAaHUN B paMKax y4eOHOTrO SKCIIepUMEHTa, Y4eOHO-
HCCIEA0BATENBCKON M TIPOEKTHON JEATEIBHOCTH C MCIOJIb30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYI0BaHUS

10.13

Pemrate pacuérHple 3a7aun ¢ SIBHO 3a/IaHHON (PM3MUECKOU MOJIEIBIO,
UCTONIb3Ys (PM3MUYECKHEe 3aKOHBI W MPHUHIIMIBI; HA OCHOBE aHaIM3a
yCIOBUSL 3aJauyd  BBIOMpPATh (PU3UYECKYI0 MOJIE€Nb, BBLIEIAThH
(uznueckre BeTUYUHbBI U (OPMYIIbl, HEOOXOIUMBIE JUIsl €€ pereHuts,
MPOBOJUTH Pacdy€Tbl U OLIEHUBATh PEATbHOCTh IOJY4EHHOTO

3HaueHUs! (PU3NYECKOMN BETNUHHBI

10.14

Pemath  kadecTBeHHbIE  3aJauyd:  BBICTPaMBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOYKY PACCYXACHUN C ONIOPOI Ha U3yYEHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘ICCKI/IC SIBJICHUSA

10.15

Wcnonb3oBath mpu pemieHUH Y4eOHBIX 337ad  COBPEMEHHBIE
UH(GOPMAIMOHHBIE TEXHOJOTUH JUIsl IOWCKA, CTPYKTYpUPOBAaHMS,
UHTEPIIPETallMi U MPEJICTaBICHUs y4eOHOUW W HAy4HO-MOMYJISIPHOMN
uH(bOpPMAIIMK, MTOJIy4EHHOH U3 Pa3IMYHBIX UCTOYHHKOB; KPUTUYECKH

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoIMTH MpUMEpHI BKJIa/la POCCHUMCKUX M 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

10.17

Hcnonn3oBarh TCOPCTHYCCKHUEC 3HAHUSA I10 (bHSPIKC B HOBCGHHGBHOﬁ
KU3HHU OJId obecmeyeHnss 0e30IIaCHOCTH 1810)5 06paH_[CHI/II/I C
HpI/I60paMI/I N TCXHUYCCKUMH YCTpOﬁCTBaMH, A1 COXpaHCHUA
3A0POBbA U CO6JHOI[CHI/IH HOPM DOKOJIOTHYCCKOTO TIIOBCIACHUA B

OKpYyKarollen cpene

10.18

PaGoTaTh B rpymie ¢ BHIIOJHEHHEM Pa3IMYHbIX COLUAIBHBIX pOJIEH,
IUTAHUPOBaTh  paboOTy TPYMIbI, palMOHAIBHO  PACHpenessTh

0053aHHOCTH H IJIaHUPOBATh JACATCIIBHOCTH B HCCTAHIAPTHBIX




CUTyalludXx, aJ€KBATHO OLCHHBATL BKJIAJ[ KAXKXIAOIO M3 YUYaCTHUKOB

TPYIIIBI B PEHICHHE PACCMATPUBAEMON MTPOOIIEMBI

11 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

111

JleMoHCTpUpOBaTh Ha TMpuUMEpax poJib U MeCcTo (U3MKH B
(hopMUPOBaHUHU COBPEMEHHOW HAyYHOUW KapTHUHBI MUpPA, B Pa3BUTUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHUIA, B PAKTUYECKOUN NEATEITbHOCTH

JIOEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uUTHIBaTh IPAHULIBI TPUMEHEHHS N3YUYEeHHBIX (PU3MUEeCKUX MOIeTei:
TOYEYHBIN JIEKTPUUYECKUN 3apsl, sIAepHAs MOJIENb aTOMa, HyKJIIOHHAs

MOJIeNIb AaTOMHOTO siipa MpU PeleHNnH PU3NUYECKHUX 3a7a4

11.3

PacnioznaBathk ¢puznueckue sBieHUs (MPOLECChl) U OOBSICHITh UX Ha
OCHOBE 3aKOHOB JJIEKTPOJWHAMUKM U  KBAaHTOBOM  (DU3UKH:
JNeKTpuYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHO€  JEWCTBHUS  TOKa,  B3aWMOJEWUCTBUE  MAarHUTOB,
JNIEKTPOMArHuTHasE HWHIYKUHWS, JEHCTBHE MAarHMTHOTO TOJS Ha
MPOBOJHUK C TOKOM M JBIDKYLIMHCS 3apsif, 3JIEKTPOMarHUTHbIE
Koje0aHUsT W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHHE CBeETa,
OTpakeHHe, IMpeJoMIieHHe, UHTepepeHus, audpakuus U
HoJIApU3alus CBETa, AUCIEpCHs cBeTa, (hoToanekTpudeckuil apdext
(boToapdexT), cBeTOBOE MaBJICHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJOpOJa, €eCTECTBEHHass W HCKYCCTBEHHas

paanOaKTUBHOCTDb

114

OnuceiBaTh HW3y4€HHBIE CBOICTBa BelleCcTBA (AJIEKTPUYECKHE,
MarHUTHBIE, ONITUYECKHE, YIEKTPUUECKYIO POBOAUMOCTD PA3IUYHBIX
Cpel) H DJICKTPOMAarHWTHbBIE SBJICHUA (IIPOLECCHI), HCIOIb3Ys
(dbusznueckue BENUYMHBL: DJCKTPUUYECKUW 3apsi, cuja TOKa,
JNIEKTPUUECKOE  HAMpPSIKEHHE, DIIEKTPUUYECKOE COIPOTUBIICHUE,
pasHocTh noteHruanos, J/C, paboTa Toka, UHAYKIHMS MarHUTHOTO
nosisg, cuna Ammepa, cuna JlopeHIa, WHAYKTUBHOCTH KAaTYIIKH,
SHEPTUsl JIEKTPUUYECKOTO0 MU MAarHUTHOTO TOJIEH, MEPUOJ U YacToTa
KonebaHuil B KoJebaTeTbHOM KOHTYPE, 3apsi/l U CHJia TOKa B IIPOIiecce

TapMOHUYCCKHUX SJICKTPOMATrHUTHBIX KOJ'IC68.HHI>1, (I)OKYCHOC




pacCTOSIHUE U ONTHUYECKas CUJIA JIMH3BI, IPU ONMCAHUM IPABUIILHO
TPAaKTOBaTh (PU3MUECKUI CMBICI HCHOJb3YeMbIX BEIHYMH, HX
0003HAueHHUsI W EAWHUIIBI; YKa3bIBaThb (POPMYJIBI, CBS3bIBAIOIINE

JaHHYIO (PU3HUYECKYIO BETMYUHY C JPYTUMU BEININHAMHU

115

OnuceiBaTh H3y4YEHHbIE KBAHTOBBIE SIBIEHHMS U  IPOLECCHI,
UCTIONB3Ysl (PU3MUYECKUE BEIMYMHBI: CKOPOCTH AJIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJHBI U 4acTOTa CBETA, SHEPIUsl U UMIYJIbC (OTOHA,
NepUOJ IoJypacnaaa, SJHeprus CBsI3M aTOMHBIX SJ€pP; IPU ONTHUCAHUHU
MpaBUJIBHO TPaKTOBaTh (U3MYECKUN CMBICT  HCIOJIb3YEMBIX
BEJIMYMH, HUX OOO3HAUEHUsS W EIUHUIBI; YyKa3biBaTh (HOPMYIIbI,
CBSA3BIBAIOIINE JaHHYIO (U3UYECKYI0 BEJIMYMHY C JPYyrUMU

BCIMYMHAMH, BBIYHUCJIATh 3HAUYCHUEC (1)I/I3I/I‘~IGCKOI\/JI BCJINYHHBI

11.6

Ananu3upoBath (U3NYECKUE TMPOILECCHl U SBICHUSA, HCIOIb3YA
(1)1/131/1%01(1/16 3aKOHBI n MMPUHIHUIIBI: 3aKOH OMa, 3aKOHBI
MOCJIE0OBATEILHOTO M TapaieIbHOTO COEIUHEHMS] IPOBOJHUKOB,
3akoH JIxoyinsa — JIeHna, 3aKOH 3J€KTPOMarHMTHOM MHIYKIUH, 3aKOH
MPSIMOJIMHENHOTO paCPOCTPAHEHUS CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHBI  TPEJOMJIEHUS CBETa, YypaBHEHHE OUWHINTEHHA IS
dboTodrddexra, 3aKOH COXpAaHCHHUS DSHEPTUU, 3aKOH COXpPaHCHUS
HMMITYJIbCa, 3aKOH COXPaHEHHs DJIEKTPUYECKOTro 3apsnia, 3aKOH
COXpaHEHUsI MaccoBOrO 4YHCNIa, TMOCTynarsl bopa, 3akoH
paIMoOaKTUBHOTO paclaja; Mpu AOTOM pa3IuyaTh CJIOBECHYIO
(hopMyITHPOBKY 3aKOHA, €r0 MAaTEMAaTUUYECKOE BhIPAXKEHUE U YCIOBUS

(rpaHuIpl, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'IﬂTB HaIlpaBJICHUC BCKTOpa HWHAYKOHHW MArduTHOI'O IIOJIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa " CHJIBI HopeHua

11.8

CTpOI/ITL 1 OIIMCBIBATb I/I306pa)KeHI/Ie, co31aBacMoO€ INIIIOCKHMM

3epKajoM, TOHKOW JIMH30U

11.9

BBINONMHATE SKCIIEPUMEHTHI 110 UCCIICOBAHUIO (PH3HUECKUX SBICHUN
U TPOLIECCOB C HMCIOJIH30BAHUEM IMPSMBIX U KOCBEHHBIX U3MEPCHUN;
npu 3ToM GOpMYIUPOBATH MpoOIeMy (3aa4y) U TUIOTE3Y y4eOHOTO
JKCIIEPUMEHTa,  coOUpaTh  YCTAaHOBKY U3  NPEUIOKEHHOTO

O60py,Z[OBaHI/I$I, MMPOBOAUTH OIIBIT U q)OpMy.]'II/IpOBaTL BBIBOAbI

11.10

OCYH.[GCTBJ'IHTL npsAMBIC W KOCBCHHBIC HN3MCEPCHUA (1)I/ISI/I‘IGCKI/IX
BCJIIMYHH,; IIPU 3TOM BBI6I/IpaTB OINTHMAJIbHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJIb30BaTh N3BCCTHBIC MCTOAbI OICHKH HOl"pCH.IHOCTGﬁ HBMepeHHﬁ

11.11

HccnegoBaTh 3aBUCUMOCTH (I)I/I3I/I‘-ICCKI/IX BCJIIMYHH C UCIIOJIb30BaHHUEM

NpSAMBIX M3MEPEHMH; IIPU 3TOM KOHCTPYMPOBATh YCTAaHOBKY,




(buKCUpPOBaTh PE3YNIBTATHI TOTYYCHHONW 3aBHUCHMOCTH (U3UYCCKUX
BEITUYHH B BHJIC TAOJIHUII ¥ TPAQUKOB, JIEJIaTh BBIBOBI 110 pe3yJIbTaTaM

HUCCICIOBaHUA

11.12

CoGOmronate mpaBmwia 0€30MacHOTO TpyAa TMpPUH  TPOBEICHHUH
UCCIEOBaHUN B paMKax y4eOHOro OJKCIEpUMEHTa, Yy4deOHO-
M CCIIEI0BATEIBCKOM U IPOEKTHOU AEATEIBHOCTH C UCIIOJIBb30BAHUEM

U3MEPUTENIbHBIX YCTPONCTB U JaOOPaTOpHOro 000pyA0BaHUS

11.13

Pemrate pacuérHble 3a7a9u € SIBHO 33JaHHOH (HU3NUECKOI MOJEIBIO,
UCIOJIb3YS (PU3MUECKUE 3aKOHBI W MPUHIIMIBI;, HA OCHOBE aHalIM3a
yCcIOBUSL 3a7aud  BBIOMpATh (PU3NYECKYIO MOJEb, BBLAEIAThH
(u3nueckne BETUYUHbBI U (OPMYJIbl, HEOOXOIUMBIE JUIsl €€ pelIeHHUs,
MPOBOJUTh pPacdy€Tbl U OLIEHUBATh PEATbHOCTh IOJY4YEHHOTO

3Ha4YCHHS (PU3UIECKOUN BEIMUNHBI

11.14

Pemate  kadecTBEHHBIE  3aJauyd:  BBICTpAMBATh  JIOTUYECKHU
HEMPOTUBOPEUHMBYIO LIEMOYKY PACCYKICHUHN C OMOPOM HA N3YYEHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (I)I/IBI/I‘—IGCKI/Ie SIBJIICHUSA

11.15

Wcnonb3oBath mnpu pemieHHH Y4eOHBIX 337ad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JJIsi TOUCKA, CTPYKTYpUpPOBAHUS,
WHTEpIpEeTali U MpeACTaBiIeHUs] yueOHOW U HAy4YHO-TIOMYJISIPHOMN
nH(pOpMaLIUHY, TOJTYYEHHON U3 Pa3INYHBIX UCTOYHUKOB; KPUTUYECKH

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBSACHATH MPHUHILIMIBI ACHCTBUS MAllliH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3nnuyarh YCIOBUS UX O€30MaCHOrO HCIOJIb30BaHUS B

HOBCCHHCBHOﬁ KHU3HU

11.17

[IpuBoauTH mpUMeEpHI BKJIa/la POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
(hbU3HUKOB B pa3BUTHE HAyKH, B 00BSICHEHHE MTPOLIECCOB OKPYKAIOILIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

11.18

Hcnonn3oBarh TCOPCTUYCCKHUC 3HAHUA I10 (1)I/ISI/IK6 B IMOBCEJIHEBHOMU
KU3HHU OJId obecreyeHnss 0e30IIaCHOCTH IIpH O6paH_IeHI/II/I C
HpI/I60paMI/I Hn TCXHHUYCCKHUMU YCTpOﬁCTBaMH, Il COXPaHCHUSA
300pOBbs H CO6JHOI[€HI/I${ HOpPM 3KOJIOTHYCCKOI'O IIOBCACHHUA B

OKpYy’Karollen cpene

11.19

PaGoTath B rpyIie ¢ BHIITOJHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH,
IUIAHUpOBaTh ~ pabOTy  IpyIIbl, PAlMOHAIBHO  pacHpenessTh
0053aHHOCTH M IIJIAHUPOBATh JAEATENBHOCTh B HECTaHJAPTHBIX
CUTyallUsiX, a/IeKBaTHO OIICHMBATh BKJAQJ KaXJOIO W3 YYaCTHHKOB

IPYIIBI B pelIEHnE paccMaTpuBaeMoi poOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYHYHOI'O [IO3HAHU A

11

®usnka — Hayka o unpupoae. Hayunsie
METO/IbI IO3HAHUS OKPYKaromero Mupa. Posib
JKCIIEpUMEHTAa M TEOpUH B  Ipolecce

MO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopaenmupoBanue ¢GU3NUECKUX SBICHUN U
MPOIECCOB. Hayunsie TUIIOTE3BI.
®u3nyeckue 3aKOHbl W TEOpHH. [ paHUIbI
NPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB.
[Ipunmun cootBeTcTBUs. Ponp u  mecto
¢buzukn B GOPMHUPOBAHUHM COBPEMEHHOM
HAay4yHOW KapTHUHBI MHUpA, B MPAKTUYECKOM

NEeITEIbHOCTH JTI0IEN

MEXAHHUKA

###HPari#KIIHEMATHUKA

2.11

MexaHndyeckoe JBHXKCHUC.
OTHOCUTENHLHOCTD MEXaHHUYECCKOI'O

neuxeHus. Cucrema otcuéra. Tpaekropus

2.1

2.1.2

[Tepemenienue, ckopocTh (CpeaHsisi CKOPOCTh,
MTHOBEHHass  CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOYKH, MX MPOEKIUH HA OCU
CUCTEMBI KOOpAMHAT. Crnoxenue

NEPEMELIEHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBIKECHHE. I'paduxu
3aBUCUMOCTHU KOOPJAMHAT, CKOPOCTH,
YCKOPEHHUH, NyrTd ¥ IepeMelieHus

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHU




2.14

CBobosnHoe najieHne. Y CKOpeHue

CBOOOIHOTO MAJCHUSA

2.15

Kpusosmueiinoe nBwxkeHue. PaBHOMepHOe
JBUXXCHUC MaTepHaHBHOfI TOYKHU 10
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JINHEHHAs
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMHUTENEHOE YCKOPEHHE

2.1.6

TexHuyeckue  yCTpOWCTBA:  CHUIOMETP,
JBUKCHHE CHAPSAJOB, LEIHBIE U PEMEHHBIC

nepeaadn

2.1.7

[IpakTnueckue paboTHI. N3mepenue
MIHOBEHHOHl  ckopoctH.  MccnenoBanue
COOTHOILLIEHHUS MEXIY MyTSAMHU,
MPONJEHHBIMU TEJIOM 3a IOCJIEe[0BATEIbHbIE
paBHBIE  IPOMEXYTKH  BpPEMEHU  IIpU
PaBHOYCKOPEHHOM JIBMKEHHHM C HA4daJbHOU
CKOpOCTBIO, paBHOM  Hym0. M3ydeHne
JIBUKEHHUS IIapUKa B BSI3KOM JKHUIKOCTH.
W3ydyenune JBUXKEHUS Tena, OpOIIEHHOTO

TOPU30HTAJIBHO

2.2

##Parf## IMHAMUKA

2.2.1

[TpuHIMn OTHOCUTEIBHOCTH lamunes.
IlepBriii 3akoH HreroTona. WHepimanbHbIe

CUCTEMEI OTCUETa

2.2.2

Macca tena. Cuna. [lpunuun cyneprno3uuuu

CHII

2.2.3

Bropoii 3akon HproTOHA U1 MaTepuanbHOM
TOYKA B HWHEPIHUAIBHOW CHUCTEME OTCUéTa
(UCO). Tperuit 3akoH HpioToHna ans

MaTCpHUAJIBbHBIX TOUCK

2.2.4

3akoH BCECMUPHOTO TATOTCHHUA. Cuna
TAXKCCTH. HepBaﬂ KOCMHUYCCKAasA CKOPOCTb.

Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbXEHUST W CHJA TPEHHUS  IOKOS.
Koaddunment tperns. Cuiia COnpoOTUBICHHUS

IMpu ABMOKCHUU TECJIAa B ) KUAKOCTHU HUJIU Ira3e

2.2.7

[TocrymarenbHO€ U BpalaTeIbHOE TBUKEHUE

a0COJIIOTHO TBEPOTO TeElia

2.2.8

MoMeHT CHITBI OTHOCHTEITLHO OCH BpaliCHU.
[Imeqo cuitbl. YcnoBus paBHOBECHS TBEPIOTO
tena B ICO

2.2.9

TexHuyeckue yCTpPOMCTBA: MOJUIUITHUKH,

ABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. U3ydeHue ABUKEHUS
Opycka 1O HAaKJIOHHOW TUIOCKOCTH TIOJ
JEHCTBUEM HECKOJIbKUX cui. MccmenoBanue
3aBUCUMOCTHU CHJI YIPYTOCTH, BOSHUKAIOIINX
B nedopmMupyeMoll Mpy>KHUHE W PE3UHOBOM
oOpasnie, OT BEIWYMHBI HX JaedopMaluu.
Uccnenosanue YCJIOBUU paBHOBECHS

TBEPJIOTO TeNa, UMEIOIIETO OCh BPAIICHHUS

2.3

##HPar###3AKOHBI COXPAHEHU A B MEXAHUKE

I/IMHYJ'H:C MaTepHaHBHOﬁ TOYKH, CHCTCMBbI

2.3.1 MaTepualbHBIX TOuYeK. MMmymnbC CHIIBI |
U3MEHEHHE UMITYyJIbca Tea
232 3akoH coxpaHeHus wumnyiasca B MCO.
o PeakTuBHOE ABMKEHUE
2.3.3 PaGora cumbl
2.34 MouHOCTE CUIIBI
. Kunernueckass  »sHepruss  MaTepuaibHOU
o TOUKH. TeopeMa 0 KHHETUYECKOU SYHEPTUU
[MoTennmaneHas sHeprus. lloTeHnuanbHas
236 SHEprus YIIPYyTO nepopMUPOBAHHOM

IIPYXXUHBI. IToTenunanbHast OHEpTrusa TECJa

BOJIM3U MMOBEPXHOCTHU 3emnu




HOTGHI_II/IEUIBHLIG 1 HCIIOTCHIIMAJIbHBIC CHUJIBI.

CBs3b paGOTBI HCIMIOTCHIHUAJIBHBIX CHII C

2.3.7 WU3MEHEHUEM MEXaHUYECKOMI SHEPruu
CUCTEMBI TeL. 3aKoH COXpaHEeHUs
MEXaHU4ECKOM SHEPrUuun

2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHHUS

239 TexHn4ecKkue ycTponCTBa: JBUKEHUE PAKET,

o BOJIOMET, KOTIEep, MPYKUHHBIA MUCTOJIET

[IpakTnueckue pabGoThl. M3yueHue cBs3u

23,10 CKOPOCTEH Tel TIpU HEYNpyrom yzaape.

UccnenoBanue cBA3M  paboOThl  CHIIBI  C

M3MEHECHHEM MEXaHHICCKOM OHCPruu TCJa

MOJIEKVYJIAAPHASA ®U3MKA U TEPMOJINMHAMUKA

3.1

#it#Par###OCHOBBI MOJIEKVJISPHO-KUHETUUYECKOM TEOPHUU

311

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHH. BpoyHoBckoe
newkenne. uddysus. Xapakrep ABHIKESHUS

1 B3aUMOJIEHCTBUS YaCTHUI] BEI[ECTBA

3.1.2

Mogaenu CcTpoeHusl Tra3oB, >XUIKOCTEH U
TBEPABIX TET W OOBICHCHHE CBOWCTB

BC€IIECTBA HA OCHOBEC 3TUX MOI[CJ'ICFI

3.1.3

Macca wmonekyn. KosuuecTBo BelecTBa.

[TocrosnHas ABoraapo

3.1.4

TemnoBoe paBHOBecue. Temmeparypa u eé

usMmepenue. [lkana remneparyp Llenscus

3.1.5

Monenb nacajJIbHOI'O rasa. OcHoBHOE
YpaBHCHHC MOJ'ICKy.]'ISIpHO-KHH@TH‘lCCKOﬁ

TCOPHH NACATIbHOI'O Ira3a

3.1.6

AbGcomoTHas Temneparypa Kak Mepa cpeHei
KHHETUYECKOU SHEPrUMn TEIJIOBOTO
JBIDKeHus yactull rasza. lllkana temnepatyp

KenpBuna

3.1.7

VYpaBuenune Kianelipona — MeHneneesa.

3akoH JlanbTOHA




3.1.8

l"azoBbie 3akoHbI. M30mpoLiecchl B nieanbHOM
rasze ¢ MOCTOSIHHBIM KOJIMYE€CTBOM BEIIECTBA:

U30TepMa, U30X0pa, H300apa

3.1.9

TexHudeckue  yCTpOWCTBA:  TEPMOMETP,

OGapometp

3.1.10

[IpakTnueckue pabotsl. M3mepeHnue macchl
BO3J/lyXa B KJIaCCHOM KoMHarte. MccinenoBanue
3aBUCUMOCTH MEXIY rnmapaMeTpamMmu

COCTOSHUSA pa3pCKEHHOT'O ra3a

3.2

OCHOBbI TEPMOAMHAMUWKA

3.21

TepmonnHamuueckass cucreMa. BHyTpeHHss
SHEPIHsl TEPMOJMHAMUYECKOM CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonuuectBo TemnoTs! 1 pabora. BHyTpeHHss

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Buapl Temmomepenayu: TEMIOMPOBOJIHOCTb,
KOHBEKIIMSI, U3TydeHue. TermmoéMKOCTh Tena.
VnenpHasg TEIUIOEMKOCTHL BeliecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPEaAYC

3.2.4

ITepBorit 3aKOH TEPMOJIMHAMUKH.
[Tpumenenue EPBOTo 3aKOHa
TEPMOIMHAMUKHU K H30IPOIECCAM.

['padmueckast untepnperanus paboTHI raza

3.2.5

TemnoBble MamuHbl. [IpuHUMIOBL AEUCTBUS
TEIJIOBBIX MaluH. [IpeoOpa3oBanus F3HEprun
B TEIIOBBIX MammuHax. Koaddurmument
nosnesHoro gaeiictBus (manee —  KILJI)

temioBoi Mamunsbl. [{ukn Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOIUHAMHUKH.
HeoOpatumocTs mpolieccoB B MpHUPOJE.
TeroBple  aBurarenu.  DKOJIOTMUYECKUE

HpO6HCMBI TCIIOOHECPICTUKU

3.2.7

Texanuueckue YCTpOﬁCTBaZ JABUI'aTCJIb

BHYTPEHHETO CrOpaHMs, OBITOBOM

XOJIOANJIbHUK, KOHAUITHOHEP




3.2.8

[IpakTnueckue paboTHI. W3mepenue

YAEIBHOU TEIUIOEMKOCTH

3.3

###Par###AI'PEI’ATHBIE COCTOSAHIMA BELLIECBA. ®A30BbIE

[NEPEXO/bI

3.3.1

[Tapoo6pa3zoBanue u KOHICHCAIIUSL.
Wcnapenue w kureHue. YIenbHas TEIUIOTA
napooOpazoBaHusl. 3aBUCUMOCTh

TEMIICPATYPhI KUTICHUA OT JaBJICHUA

3.3.2

AOCOIMIOTHAA W OTHOCUTENbHAAd BIAKHOCTH

BO3ayxa. HacellenHsiil nap

3.3.3

TBépmoe  Telo. Kpucrannnueckue Hu
amopdHble Tena. AHU3ZOTPOMHS CBOWCTB
KPUCTAJLIOB. Kunkue KPUCTAJLIBI.

CoBpeMeHHbIE MaTepHaIIbl

3.34

[InaBnenue wu Kpucraumzanus. YaenbHas

TeruioTa miasnenus. Cyonumanus

3.3.5

YpaBHEHHE TEIIOBOTO OaslaHca

3.3.6

TexHuyeckue yCTpOMCTBA: THUTPOMETP U
NICUXPOMETP,  KaJOpUMETp,  TEXHOJIOTUU
MOJIy4EHUS] COBPEMEHHBIX MaTEPHUAJIOB, B TOM

YHUCJIE€ HAHOMATECPpHUajIOB, U HAHOTCXHOJIOTUU

3.3.7

[IpakTuueckue paboTHI. N3mepenne

BJIAJKHOCTH BO31yXa

OJIEKTPOAMHAMUKA

4.1

###Par##IJIEKTPOCTATUKA

41.1

OneKkTpuzanust Tell. DJEKTPUYECKH 3apsil.

I[Ba BHU/JIA SJICKTPUYCCKUX 3apss10B

41.2

HpOBO)IHI/IKI/I, JUDJICKTPHUKH n

MOJIYITPOBOAHUKHU

4.1.3

3akoH COXpaHCHUS JJICKTPHUICCKOTO 3apsiaa

414

Bsaumonelicteue 3apsnoB. 3akoH Kynona

4.1.5

Onekrpuueckoe  mnone.  HanpsoxkéHHOCTb

QJICKTPHUYCCKOTO T10JI4. HpI/IHI_II/IH




cynepno3uuuu. JIMHMUM  HanpsHKEHHOCTH

SJICKTPUYICCKOTO I10JIA

4.1.6

PaGoTa cmi BIEKTPOCTATUYECKOTO  TIOJISL.

Ilorennuan. Pa3HocTh IOTEHIINATIOB

4.1.7

[IpoBOgHUKN ¥ AMAIEKTPUKH B TIOCTOSIHHOM
ANIEKTpUYECKOM  moje. Juanexrpuyeckas

IMPOHUIIACMOCThb

4.1.8

DIEeKTPOEMKOCTb. Konnencarop.
DIEeKTPOEMKOCTh TIJIOCKOTO KOHJEHCATOPA.

DHeprus 3apsKEHHOT0 KOHJEHcaTopa

419

TexHuueckne yCTPOWCTBA:  AIEKTPOCKOTI,
ANIEKTPOMETP, DIIEKTPOCTATUYECKasl 3alluTa,
3a3eMJICHHE AIIEKTPONPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10

[IpakTnueckue paboTHI. N3mepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

HHPar#H#IIOCTOSIHHBIN DJIEKTPUUECKUN TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CyIIECTBOBAHUA IIOCTOSTHHOT'O

421 AIEKTPUYECKOTO TOKa. VICTOYHMKH TOKa.
Cua Toka. IlocTosSHHBIN TOK
4.2.2 Hampsixenune. 3akon Oma 1 ygacTka 1enu
423 DJIEKTPUYECKOE COMPOTUBIICHUE. Y ACIbHOE
o CONIPOTHBIICHUE BEIIECTBA
Y ITocnemoBaTennHOE, napajuieabHoe,
o CMEIIaHHOE COCIMHEHUE ITPOBOTHUKOB
PaGora anexrpudeckoro Toka. 3akoH J[xoyns
425
— Jlenma
4.2.6 MOIIHOCTB 2IEKTPUUYECKOTO TOKA
anektpoaBkymas cuia (manee — DJC) u
427 BHYTpEHHEE  COTNPOTUBJICHHE HCTOYHHKA

Toka. 3akoH OMa i TOJIHOW (3aMKHYTON)

3HCKTpI/I‘leCKOI>'I OCIIN. KOpOTKOC 3aMbIKaHHUC




4.2.8

ONEeKTpOHHas  IPOBOAMMOCTb  TBEPJIBIX
METAJIJIOB.  3aBUCUMOCTb  COIPOTHUBJICHUS
METaJUIOB oT TEMIIEpaTyphl.

CBepxnpoBOIUMOCTb

4.2.9

OnekTpuueckuil Tok B Bakyyme. CBolicTBa

SJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBOAHUKHY. CobcTBeHHAS u
pUMecHast IPOBOIIMOCTb
NoJIynpoBOIHUKOB. CBOMCTBa p-n nepexo/a.

[TonynpoBoAHUKOBBIE TPUOOPHI

4211

ONeKTpUYecKuid TOK B  DJIEKTPOJIUTAX.
DIEeKTPOTUTHIECKAS JIHUCCOIAAIINSL.

DIIEKTPOIN3

4.2.12

DIIEKTPUUYECKHI TOK B rasax.
CaMOCTOSITENILHEIN W HECAMOCTOSTEIbHBIN
pazpsaa. PaznuuHble TUIBI CAMOCTOSITETLHOTO

pazpsga. Momnnus. [1nazma

4.2.13

TexHuueckue  yCTpOMCTBA:  amMIepMeTp,
BOJIBTMETP, pEOCTaT, WCTOUYHUKU TOKa,
3JIEKTpOHArpeBaTeIbHbIE puOopHI,
3JIEKTPOOCBETUTEIIbHBIE pudoOpHlI,
TEPMOMETP  CONPOTHUBIICHMS, BaKyyMHBIN
IMOJ, TEPMHUCTOPHI U  (POTOPE3UCTOPHI,

HOJ'IYHpOBOI[HI/IKOBHﬁ JUO0J, raJlbBaHHUKa

4.2.14

IIpakTuueckune paboTHI. N3yuenue
CMELIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3smepenne 3D/IC ucroyHnka TOKa U €ro
BHYTpPEHHEro comnpoTuBieHusa. HaOmronenue

QJICKTPOJIM3a

11 KIIACC

Kon
pa3iena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemble 371eMeHThI COAEPKAHUS

4

SJIEKTPOAMMHAMUKA




4.3

###Par#H##MAIT'HUTHOE I10JIE. OJIEKTPOMAT'HUTHAA

NHAYKLNA

43.1

IlocTosaHHble MarHuThl. B3aumMoencreue

IIOCTOAHHBIX MAarHuToOB

4.3.2

MarautHoe mone. Bexkrop MarHuTHOM
MHAYKIMU. [lpuHOMn — cyneprnosuuuw.
JInann MarnuTHOM MHAyKumu. KapruHa
JVUHUA  MarHuTHOM WHIYKUHH  TOJIS

IIOCTOAHHBIX MAarHuToOB

4.3.3

MarauTHOEe 1OJie MPOBOJHUKA C TOKOM.
KapTtuna nuHuid monst IIMHHOTO MPSAMOTO
MPOBOJHUKA W 3aMKHYTOT'O KOJIBIEBOTO
MPOBOJHNKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzanmonaeiicTBrue mpoBOJHUKOB

C TOKOM

4.3.4

Cuna Amnepa, €€ MOIylb U HallpaBlICHHUE

4.3.5

Cuna Jlopenua, eé MOJTyJb u
HampaBjieHue. JIBWKeHUe 3apsKeHHOM
YaCTULIBI B OJHOPOTHOM MarHUTHOM TIOJIE.

Pa6oTa cunel Jlopeniia

4.3.6

SIBiIeHUE AIEKTPOMArHUTHOW MHAYKITUN

4.3.7

IToTox BCKTOpa MarHUTHOM HHAYKIUH

4.3.8

SOJIC WHYKLIHH. 3akoH

AJICKTPOMArHUTHOM MHIYKIMK Dapazest

4.3.9

Buxpesoe »snekrpuueckoe mnoise. IC
WHAYKUWWA B TPOBOJHHKE, JBIKYLIEMCS
MOCTYNATEIbHO B OJIHOPOJHOM

MAargiuTHOM IIOJIC

4.3.10

IIpaBuno Jlenna

43.11

NHIYyKTUBHOCTS. SIBnenue

camonHaykuuu. J1C caMonHAyKIMN

4.3.12

SHCPFI/IH MArauTHOTO IIOJId KaTYHIKU C

TOKOM

4.3.13

SJ'ICKTpOMaI‘ HHUTHOC I10JIC




TexHuyeckue YCTPOMCTBA: IOCTOSHHbIE
MAarHurThl, SJICKTPOMArHuThlI,
4.3.14 IIEKTPOBUTaTEIIb, YCKOPUTEIH
9JICMCHTAPHBLIX 4YaCTHUL, WHIAYKIHWOHHAA

I1€4Yb

[IpakTnueckue paboTHI. N3ydyenune
MarHMTHOTO TIOJII KATYIIKA C TOKOM.
HccnenoBanne neucTBHUA ITOCTOSHHOIO
4.3.15
Mar"gura Ha paMKy C TOKOM.
Hccnenosanune SIBJICHUS

ANEKTPOMArHUTHON UHIYKIIUHU

KOJIEBAHU A 1 BOJIHBI

5.1

#H##PartHHMEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE
KOJIEBAHUA

Komebarenpuast cucrema. CBoOOIHEIE
KoJieOanus. ['apMoHWYECKHe KoJieOaHUsI.
511
[lepuon, dwacrora, ammuutyna u (asa

KoJIeOaHui

[IpyXuHHBIA MasATHUK. MaTeMaTH4eCKuii

5.1.2
MasiTHUK

YpaBHEHHE TapMOHUYECKUX KOJIeOaHUH.
5.1.3 Kunematnyeckoe  u  JIMHaAMHUYECKOE

OIMMCaHHe KoJIe0aTEILHOrOo JABHKCHU A

[IpeBpamenue SHEPTHH npu
rapMOHMYECKHX  KosieOaHusx.  CBs3b
514 aAMILIUTY 1B KoJIeOaHui HUCXOIHOM
BEJIMYUHBI C aMILTUTYAaMH KoJiebaHui eé

CKOPOCTHU U YCKOPCHUS

Konebarenbubiif  koHTYp. CBOOOHBIE
JIEKTPOMAarHUTHbIE KoJIeOaHus B
UeaNbHOM  KOJIeOaTeIbHOM  KOHTYpe.
>13 AHanoruss MexJay MEXaHHUYeCKUMH U

OJICKTPOMArHUTHBIMU KOJICOAHHUSIMH.

®opmyna Tomcona




5.1.6

3aKkoH COXpaHCHUSA SHCPIruu B UACAIIbBHOM

K0J1€0aTEeIbHOM KOHTYpE

5.1.7

BbIHy)KI[eHHBIe MECXAHNYCCKUC
konebanusa. Pesomanc. Pe3omancuas
KpI/IBaSI. BI)IHy)KIlCHHI)IG

SJICKTPOMArdHUTHBLIC KoJIeOaHusI.

5.1.8

[lepemennbiii  Tok. CHHYCOUIANBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MonHocTh IIEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JIEHCTBYIOIEE 3HAUCHHE

CHJIBI TOKA U HAITPSOKCHU A

5.1.10

Tpancdopmatop. [IpownsBoxacTso,
nepegada u NoTpebaeHne MEeKTPUIeCcKoi
SHEPTUM. OKOJIOTMYECKHUE PHUCKU TpH
IIPOU3BOJICTBE 3JIEKTPUUYECKOM HHEPIHH.
Kynbrypa UCIIOJIb30BAHUS

3JIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

5.1.11

Texnudeckne ycTpomcTBa: ceicmorpad,
ANEKTPUYECKUI 3BOHOK, JMHUU

AJIeKTporiepesayd

5.1.12

[Ipaktnueckue pabotel. HccnepoBanue
3aBHCHMOCTH MEPHOJa MaJIbIX KOJIEOaHH
rpy3a Ha HUTH OT JUIMHBI HUTH U MacCChI
rpy3a. HccrnenoBanue nepeMeHHOro TOKa
B enu u3 MOCIIE0BATEIHHO
COEIMHEHHBIX KOHAEHCATOpa, KaTYyIIKU U

pe3ucTopa

5.2

#HHPar##HH#MEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHunueckue BOJIHBI, yCIIOBUS
pactipoctpanenus. Ilepuon. CkopocTtb
>21 pacrpocTpaHeHuss M JUIMHA  BOJIHBI.
[Tonepeunbie ¥ MPOAOIBbHBIE BOJIHBI
£ 5 #H#Par### Untepdepenuys u nudpakuus

MEXaHUYCCKHUX BOJIH




5.2.3

3Byk. CkopocTh 3ByKa. I pOMKOCTh 3ByKa.

BricoTa Tona. TemOp 3ByKa

5.24

ONEKTPOMAarHUTHBIE BOJHBI. Y CIIOBHUSA
U3ITyYEHUs]  DJIEKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenTauus Bektopos E, B u v

B JICKTPOMAarHMTHOM BOJIHE B BAKyyme

5.2.5

CBoiicTBa  JJIEKTPOMArHUTHBIX  BOJIH:
OTpaXx€HHe, MpeoMIIEHUE, TOJsIpU3alys,
nudpakuusi, uHTephepeHiusa. CKOpoCTh

SJICKTPOMArdHUTHBIX BOJIH

5.2.6

[xama JJIEKTPOMAarHUTHBIX BOJIH.
[IprMeHeHne AMEeKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIUTIEI PAaTUOCBS3M U TEICBUIACHUSI.
Pagnonokanus. DIIeKTPOMAarHuTHOE

3arpsi3HEHUE OKPYKAKOLIEH CpeJIbl

5.2.8

TexHuueckue ycTpoucTBa: MY3bIKaJbHbIC
UHCTPYMEHTHI, yABTPa3BYKOBas
TUarHOCTHKAa B TEXHHUKE M MEJIUIUHE,
pagap, paguoONpUEMHUK,  TEJIEBHU30p,

anTeHHa, tenedon, CBU-neup

5.3

H##HPar#OIITUKA

5.3.1

[IpamonuneiiHoe pacnpocTpaHeHue

CBETa B OJIHOPOJIHOM cpene. Jyd cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
csera. [loctpoenue n300paxeHuii B IIIOCKOM

3epKaje

5.3.3

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI IPCIIOMIICHUA
CBCTa. AOCOIIOTHBINM IoKa3aTecjib

MMPECIOMIICHUSA

5.3.4

IomHoe BHYTPEHHEE OTpaKEHUE.
IIpenenbHbBIN YroJl MOJHOTO BHYTPEHHETO

OTpaAKCHUA




5.35

Hucniepcust  cBera. CIOXHBIH  COCTaB

Oenoro ceeta. Lger

5.3.6

CoOupatolme U pacceuBaroOlUe JUH3HI.
Tonkas nunH3a. POKYyCHOE PACCTOSTHUE U
ONTUYECKass Cujla  TOHKOW  JIMH3BL.
[Toctpoenue n300pakeHUi B
coOuparoIMX U PACCEUBAIOLIUX JIMH3AX.
@opMyJsia TOHKOW JIMH3bI. YBEJIUYCHUE,

aBaeMoe€ JIMH30U

5.3.7

[Ipenensr NPUMEHUMOCTH

reOMETPUYECKON ONITUKHU

5.3.8

WNurepdepennuss  cBera. KorepeHTHble
UCTOYHUKU.  YclnoBus  HaONIOAEeHUS
MaKCHMYMOB u MHUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(i)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpaxkumst  cBera.  JudpaxkmuonHas
peméTka. YciaoBre HaOMOIeHNS TIaBHBIX
MaKCUMYMOB npu naICHUH
MOHOXPOMATHYECKOTO CBETa Ha

TUGPAKIIMOHHYIO PEHIETKY

5.3.10

HOJ'IHpI/ISaI_II/IH CBCTa

5.3.11

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,
doToanmnapar, MPOEKIMOHHBIN ammapar,
MUKpPOCKOI, ~ TEJECKON,  BOJIOKOHHAA
ONTHKa,  AU(paKIUOHHAs  pemérka,

MOJIIPOr A

5.3.12

[Ipaktnueckue  paboTel.  M3MmepeHue
nokasaresns npejaomiieHus. MccnegoBanue
CBOMCTB  HM300paxkeHUl B  JHH3aX.

Ha6J'IIOI[eHI/IC JAUCTICPCUU CBCTA

BJIEMEHTHI CIIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

FpaHI/II_IBI MMPUMCHUMOCTHU KJ1aCCHYECKOM
MCXaHUKU. IIo CTYJIaThI TCOpUn

OTHOCHUTCIIbBHOCTH: HWHBApUAaHTHOCTDb




MOAyJd CKOpPOCTH CBC€Ta B BaKyyMC,

MPUHIUI OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHTCILHOCTD OJHOBPCMCHHOCTHU.

6.2 3amemyieHHe BpPEMEHU H  COKpaIleHHE
IUTAHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHUIIbI
CBsI3b MacChl C DHEPrUeH M UMITYJIBCOM

6.4 CBOOOJIHOM 4YaCTHIIbl. ODHEPrusi TOKOs

CBOOOIHOM YaCTUIIBI

KBAHTOBAA ®U3MKA

7.1

#iHPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. @opmyna Ilmanka  cBA3M
SHepruH (POTOHA C €r0 YaCTOTOM. DHEPrHUs

U UMIynbe poToHa

7.1.2

OTKpbITHE " HCCIICIOBaHNE
dotoapdexra. Ompite A.I'. Cronerona.

3akonbl GpoTtordhdexTa

7.1.3

YpaBHeHue OUHNITENHA VIS
dotoapdexra.  «KpacHas  rpaHuUIaN

dboTorddekra

7.1.4

HaBnenue ceera. Onbitel I1L.H. JIeOenena

7.15

XUMHYECKOE IEHUCTBUE CBETA

7.1.6

TexHuueckue ycTpoicTBa: (pOoTOIIEMEHT,
dboTOmaTUHK, COJIHEUHAas Oarapes,

CBETOIUOT

7.2

CTPOEHUE ATOMA

7.2.1

Monens atoma TomcoHa. OTBITEI
Pesepdopna mo uccie10BaHUIO CTPOSHUS

aToMa. HnaHeTapHa;I MOICIb aTOMa

7.2.2

Iloctynater  bopa.  Usnyuenue wu
noryiomeHue (GOTOHOB TMpH  Mepexojie
aToMa C OJHOIO YpPOBHS OJHEpPruu Ha

apyroi.  Buasl  cmektpoB.  Chektp

ypOBHCﬁ OHCPIUU aTOMa BOJOpOJa




7.2.3

BomnoBrele cBolicTBa 4dactuil. BojHBI ne
Bpoitns. KopnyckyinsapHo-BOJIHOBOM
nyanusM. Jludpakuus dIeKTpOHOB Ha

KpHUCTaJLIax

7.2.4

CroHTaHHOE U BBIHYKJICHHOC M3JIYYCHHC.

YcrpoiicTBO 1 puHIMIT paboTHI Ja3epa

7.2.5

TexHuueckue ycTpoicTBa: CEKTPAIbHBIN
aHaJIn3 (CIIEKTPOCKOIT), J1a3ep, KBAaHTOBBIM

KOMITBIOTEP

7.2.6

[Ipaktuueckue pabGotel. Habmonenue

JIMHENYaToro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertonsl HaOMIONEHUS W PETUCTPAIUU

OJIEMCHTAPHBIX YaCTUI]

7.3.2

OTKpBITHE  PATUOAKTUBHOCTH.  OMBITHI
Pesepdopna mo ompeneneHuio cocraBa
panroakTUBHOTO uW3iydeHus. (CBoiCTBa
anbda-, Oera-, ramMmma-Mu3JIy9eHHUs.
BnusiHue panuMoakTHBHOCTM Ha >KUBBIC

OpraHu3MBI

7.3.3

OTKpbpITHE  NPOTOHA W HEUTpOHA.
Hyxnonnas monens siapa ['eiizenbepra —
NBanenko. 3apsaa sapa. MaccoBoe 4ucio

sapa. M3oTonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIA  Oerta-pacmaa. [amma-
U3JIy4eHHE. 3aKOH  PaJMOAKTUBHOTO

pacinaaga

7.3.5

SHCPFI/IH CBA3HM HYKIIOHOB B  A4pC.

Snepubie cunbl. Jlegext Macchl sapa

7.3.6

HI[CpHBIe pCaKkuuu. HCHGHI/IG N CHHTC3

aaep

7.3.7

Snepubii  peakrop.  TepMosnepHsii

CHHTC3. HpO OonemMbl | NEPCIICKTUBBI




AJIEPHOM  SHEPreTHKU. OKOJOTUYECKHE

aCIIEKTHI SICPHOU DHEPTETUKHU

7.3.8

OnemeHTapHble  yacTUlbl.  OTKpbITHE
IIO3UTPOHA. @yH1aMEHTAJIbHBIE

B3aUMOI€UCTBUSA

7.3.9

TexHudeckue yCcTpOMCTBA:  JTO3UMETP,
Kamepa BunbcoHa, sAIEpHBIM pPEAKTOp,

aToMHasa 6omOa

7.3.10

[Ipaktnyeckue pabotel. MccnenoBanue
TPEKOB YacTHIL (mo TOTOBBIM

¢doTtorpadusam)

OJIEMEHTBI ACTPOOU3NKHA

8.1

Bun 3Bé3mnoro nHeba. Co3Be3ams, sipKue

3Bé3}II)I, IIJIaHETHI, UX BUAUMOC ABUKCHUC

8.2

Comnueunad cucrema. IlmaHeTsl 3eMHOU
prl'[l'II)I. HHaHeTBI-FI/IFaHTBI nu nux
CIIYTHUKH, KapJIMKOBBIC TJIAHETHl. Masibie

tenna CoTHEYHOU CUCTEMEI

8.3

Comnne, ¢otochepa u  armocdepa.

ConHeuHas aKTUBHOCTH

8.4

Ncrounuk sneprun CoJiHIA U 3BE3]T

8.5

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBETHMOCTbh, PaJnlyc, TEMIEeparypa,
Hx B3aMOCBS3b. Juarpamma
«CTICKTPATBHBIA KIacC — CBETUMOCTHY.
3Bé31pl IVIABHOH  ITOCIIEIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTDBY A

3BE3N T JIaBHOM oCJICA0OBATCIIBHOCTHU

8.6

HH#Par###BHayTpeHHee CTpoeHHe 3BE3L.
CoBpeMeHHbIe HpEJICTaBICHUS 0
NPOUCXOXKJIEHUH U 3Botonu ConHia u

3BE31. DTanbl )KU3HU 3BE3

8.7

Mineunsiii  IIyre — nHama IamakTuka.

CrnupanbHas  crpykrypa  [amakTuxw,




pacupeneneHue 3BE3N, Tra3a U IBUIA.
ITonoxxenne wu JABUMOKCHUC COJIHI_[a B
lanmaktuke. Ilnockas u chepudeckas

HOACUCTEMBI [ aJlTaKTUKU

8.8

Tunel ramakTuk. PaguorajiakTtuka U

KBa3apel. YEpHBIE ABIPHI B SAPAX FATaAKTUK

8.9

Bcenennas. Pacmupenune Bceenennoi.
3akoHn XaObna. Paz0eranue rajakTuK.
Bo3pact u pammyc BcenenHoit, Teopus
bompmioro B3peiBa. Mogens  «ropsyeit

Bcenennoin». PenukroBoe usnyuenue

8.10

Macmirabnast  ctpykrypa  Bcenennoil.
Meraranaktuka. Hepeménnsie mpooaemsl

ACTPOHOMHH
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