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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom denepaibHOll paboyeil mporpamMmbl BOCIUTAHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcsa 10—11 kiaccoB npu o0yueHun
X (Qu3rke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3ysibTaTaM OO0y4YeHHs, a TaKKe
YUUTHIBAET HEOOXOAMMOCTh peaju3aliuh MEXIPEIMETHBIX CBsI3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU MpeaMeTaMu. B Hell onpenensitoTcss OCHOBHBIE
e u3ydeHus (GU3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3ynbTaThl  OCBOEHUS Kypca (U3UKU: JUYHOCTHBIE, MeETarpeIMEeTHBIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3MKH Ha 6a30BOM YPOBHE, B

TOM YHCJIe MPEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «duszuka» mo rogam o0OydeHus.

dusrka Kak Hayka o HambOosee OOMIMX 3aKOHAX MPUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUHN 00 okpyskaromeMm Mupe. ILkonpHBIN Kype PU3HKH — CHCTEMOOOpa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (DU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHCH,
bu3mdeckoir reorpadueri u  acTpoHommeil. Mcmomp3oBaHWE W AKTHBHOE
npuMeHeHne (U3WYECKUX 3HAHUWA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTUH B chepe IHEPTreTHUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOyd4arommuxcsi, B (OpMHpOBaHHE YMEHUN MPUMEHATh HAYYHBIH METOJ
MTO3HAHUS [P BBINOJHEHUU UMU YUEOHBIX UCCIEAOBAHMM.

B ocHoBy Kypca ¢pu3uku 11 YpOBHS CpeHEro o01iero oopa3oBaHus MOI0KEH
pAA UAEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK MPUHIMUIIBI €T0 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHON (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHAX MAaT€pUHU, BEIIECTBE U
oJie.

Hoes eymanumapuzayuu. BEE peanuzainus TpeArnojaraeT HUCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLHaNa (U3MUYECKOM HAayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(u3KKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
1 HKOJIOTHYECKUMU ITpoOIeMamMu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C IMIUPOKAM KPYTOM TEXHHYECKHUX M TEXHOJOTHYECKHX MPUIOKEHUH HM3YYCHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJOTMYECKUM TNpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOIOTOIB30BAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMHM Kypca (U3UKA HAa YpPOBHE CpEAHEro oOIIero
oOpa3oBaHus sBJsOTCA (u3nueckue Teopuu (hopMHUpOBaHUE MPEICTaBICHHUN O
CTPYKTYpE MOCTPOCHUSI PUZNYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JJIS ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUM U MPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN MOAX0] B Kypce (M3MKU peanu3yeTcs Mpexie
BCEro 3a CU€T OpPraHM3aluu SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YYaronuxcs.
Jl;1s1 6a30BOTO YPOBHSI Kypca (PU3HKU — 3TO UCIIOIH30BAHUE CUCTEMbI (PPOHTATHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JTA0OPATOPHBIX paboT, KOTOPBIE B MPOTpaMMe
no ¢usnke 0ObEIMHEHBI B OOIIMH CIHCOK YYCHHMYECKHX IMPAKTHUECKHUX padoT.
Boienenne B yka3aHHOM TiepeyHe J1ab0paTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS YYaCTHUKaMU 00pa3oBaTeNbHOTO Ipoliecca
UCXO/sI U3 OCOOCHHOCTEH IJIaHMPOBAaHUS U OCHaleHUs KabuHera ¢(usuxu. Ilpu
3TOM oOecrneunBaeTcs OBJIAJACHHE OOYYAarOUIMMUCSA YMEHHUSIMHU IPOBOJMTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yneisieTcs pelieHnIo pacuéTHBIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu sTOM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 33J]a4M C SIBHO 3aJIaHHOM
¢u3nyeckoli MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO pas3zesia Kypca, TaK M UHTErpUpys 3HAHUS W3
pa3HbIX pasnesnoB. JJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KaIOLICH
KU3HU, TpeOyroume BbiOOpa (U3NYECKOW MOJENnu il CUTyallud MPaKTHKO-
OPUEHTUPOBAHHOTO Xapakrepa.



B cootBerctBuu ¢ TpedoBanusmu @PI'OC COO k MaTepuaibHO-TEXHUYECKOMY
o0ecreyeHuto y4eOHOro mnpoiecca 0a30BbIi ypOBEHb Kypca (PU3UKH Ha YpOBHE
cpeaHero oOIiero oOpa3oBaHMsS MOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOro LuKiIa. B xabuHeTe (pU3MKU JOIKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHE JJI BBINOJIHEHUS YKa3aHHBIX B Iporpamme II0
($u3HKe yUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanmoHHOe 0o0opyaoBaHue (GOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHWHUMAJIbHOM JIOCTATOYHOCTH H  OOECHEYMBAET MOCTAHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaLMM Jis
UCCIICIOBAaHUS  HU3Y4YaeMbIX SIBIEHHMH M  IPOLECCOB, OMIHUPUYECKUX U
(yH1TaMEeHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE [UJIi YYEHHYECKUX MPAKTUUYECKUX padoT
dopMupyetcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTHdecKue KOMIUICKTHI
nabopaTopHOro 000pYyIOBaHUSA JOJKHBI OBITh TMOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IMGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUGPOBBIX JabOpaTopHil.

OCHOBHBIMH LIEJIIMU U3yUYeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECAa W CTPEMJICHUS OOYYaIOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUS U (HOPMHUPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3YJIbTaTa U3YUCHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

o (opmupoBaHue yMeHUN OOBSICHATH SBIEHUS C HCIOJIB30BAHUEM
(Gu3nYecKnX 3HaHUN U HAYUHBIX JIOKA3aTENIbCTB;

e (dopMHpOBaHHE NPEACTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHue 3TUX LieJed 00ecrneunBaeTcs PEIIeHUEM CIIEAYIOIUX 3a7a4 B

nporecce U3yyeHus Kypca GU3MKHU Ha YPOBHE CPEAHETO 0011Iero o0pa3oBaHUs:

e TPUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAas MEXaHHUKY, MOJIEKYJSIpHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3MKY U 37I€MEHTHI aCTPOYU3HUKY;

e (dopMHpOBaHHWE YMEHUN TPUMEHITh TEOPETHYECKHE 3HAaHUSA IS
OoOBbsicCHEeHHsI (PU3MYECKUX SIBICHUH B TPUPOAE U AN TMPUHATHS
MPAKTUYECKUX PELICHHUI B MMOBCEHEBHOM KU3HU,



e OCBOEHHME CIOCOOOB pEHIeHUS PAa3IUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3nueckoll MOJENbIo, 3aj1ay, MOAPa3yMEBAIOUIUX CAMOCTOSTEIbHOE
co3gaHue pU3NUECKO MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3aa4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

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

e CO3[IaHUE YCIIOBUU JJIsl Pa3BUTUS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOH JEATEITbHOCTH.

Ha wusyuenune ¢Qusuxu (0a30BbIii ypOBEHB) Ha YpPOBHE CPEIHETO OOIIEero
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipenmaraemeiii B mporpamMme 1o (U3MKE TepeyeHb Ja0OpaTOpPHBIX U
MPaKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOD
npoBeACHUsT JIa0OPaTOPHBIX pPa0OT W OMBITOB C YYETOM HHIUBUAYAJTBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHpa. PoJib 3KcrieprMeHTa ¥ TEOPUH B IPOLIECCE MTO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (pusuke.

MopaenupoBanue (U3MYECKUX SBIEHUN M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B GOpMHUPOBAHUM COBPEMEHHOM HAay4YHOM KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe aBmxeHHE. OTHOCUTEIRHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MNYyTH U TEpeMEIICHUS
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO IaICHHUS.

KpuposmmHeitHoe gerxenue. JIBrmKeHne MaTepUaIbHOM TOYKH MO OKPY>KHOCTH
C TOCTOSIHHOM IO MOJIYJIF0 CKOPOCTBIO. YTJIOBasg CKOpPOCTh, JUHEHHAS CKOPOCTb.
ITepuon u yactora oOpamieHus. LleHTpocTpeMUTEILHOE YCKOPEHUE.

TexHU4YecKkne YCTpOHMCTBA M NPAKTUUYECKOE NPUMEHEHUE: CIHIOMETP,
JIBUKCHUE CHAPAJIOB, LICMTHBIE U PEMEHHBIE TTEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALUs KMHEMATHUYECKUX XapaKTEPHUCTHUK
JIBYDKCHUS.

[Ipeobpa3oBaHue IBMKCHUH C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Tenx B BO3AyXE U B PA3PEKEHHOM MPOCTPAHCTBE.

Habnronenue nBwkeHusl Tena, OPOIIEHHOTO TOJA YIJIOM K TOPU30HTY H
FOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenue ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTIC/IOBATENILHBIE PAaBHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHune nBUXKEHUS 1IapuKa B BA3KOM )KUJKOCTH.

N3yuenne nBmxeHus tena, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3akoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MatepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA 11711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHusa. Cuna Tsbkectu. IlepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHus1). Cuna tperus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBUXKEHUU TeJa B KUIKOCTU WUIIU Ta3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U MAJICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTU CWJI YNPYTOCTH, BO3HUKAIOMIUX B MPYXKUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpalEHUS.

Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbe cuibl U HU3MEHEHHE HMMIYyJbca Tejla. 3aKOH COXPAaHEHUs HUMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota cunbl. MOIIHOCTE CHJIBI.

Kunernueckass sHepruss marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedopMupoBaHHON NIPYKUHBL. [loTeHIIManbHAs YDHEPTUsl TeJla BOJIU3HU MOBEPXHOCTH
3emMiu.

[ToTeHunanbHple W HEMOTCHIMAJIBHBIC  CHJIBI. CBsi3b  paboTHI
HETMOTEHIIUATBHBIX CHJI C U3MEHEHHEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHMs] MEXaHUYECKOU dHEPTHUHU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpoWCTBA M MPAKTUYECKOE IMPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBUXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHne aOCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JABYX OJAWHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanue cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHuu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekysipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u
pasmepsl Mosiekys. KonmudectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeambHOro rasza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOW TEOpUU HJACaIbHOr0o raza. AOCOJIOTHas TeMmIepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe NpeaAcTaBlIeHHE H3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHudeckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCJTUHEHUM.

OnbiThl 10 AU PY3UH )KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OnBITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBHSI.

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

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE U3MEPEHUU
00BbEMa KOMHATBI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. OcHogbt mepmoouHaMuUKU

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
cUCTEeMbI U criocoObl e€ n3MeHenus. KonnuectBo TermioTsl U padbora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJealbHOro  Ta3a.  Buasl  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKLIMS, U3IyUYCHHUE. Y IeJIbHASI TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEmnoThl npu TEIUIonepeaaye.

[lonsiTue 00 amuabaTtHOM mponecce. llepBbiii 3aKOH TEPMOIMHAMUKHU.
[IpumeneHne TepBOro 3akoHA TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTh IpoLIecCOB B IPUPO/IE.

TermoBble  MammHbl.  [IpUHOMIIBL  OEWCTBUA — TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIUIOBbIX MamuHax. KoadduuueHt none3Horo
nercTBus TemioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.



TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: JBHUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTPEHHEW SHEpruu Teia MpPH COBEPLIEHUH pPadOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JEMCTBHEM CXATOro BO3[yXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe MyTEéM TpeHuUs (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT 0 a1MadaTHOMY PaCIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENsl BHYTPEHHETO CrOpaHus, pEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Pazoevle nepexoonl

[TapooOpaszoBanue u koHaeHcanus. Vcnapenue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacellleHHBIM mnap. YaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. llnaBineHue wu
KpUCTaJUIM3anys. Y aenpHas TerioTa miasienus. CyoinManus.

VYpaBHeHue TemioBoro OanaHca.

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

Jlemoncmpayuu

CBolicTBa HACBILIEHHBIX NIAPOB.

Kunenue npy NOHM>XKEHHOM J1aBJICHUU.

Crioco0bl U3MEpEeHUs BIaKHOCTH.

Habmronenune HarpeBaHust U MJIaBJIEHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 0OTHOCUTEIBbHOM BIAXKHOCTH BO3/yXa.

Paznen 4. JinekrpoamHaMuKa
Tema 1. dnekmpocmamuxa
DnekTpu3anus Ten. JIeKTpuueckui 3apsij. [{Ba Buga s31eKTpuuecKuX 3apsioB.
[IpoBoAHMKH,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. TodeuHslil 31€KTpUYECKUN 3apsia.
Onektpuueckoe 1mone. Hampsbk€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEPHO3ULUU DIIEKTPUUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocraruueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMAIIOB.
[IpoBOHUKH W AWANAEKTPUKH B 3JIEKTPOCTATUYECKOM moJie. Juanexkrpuueckas
MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DJEKTpOCTaTHUUECKass 3al[uTa, 3a3eMJICHHE 3JIEKTPONpuOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapat, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIMUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOJIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3anuTa.

JINPNEKTPUKH B AIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCcaTopa OT IUIOLIAau
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomsl

N3Mmepenne a1eKTpoEMKOCTH KOHIEHCATOPA.

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

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

Hanpsixenue. 3akon OMa i1 yyacTKa LEMHu.

DNEeKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHUBJICHUE HCTOYHHMKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IpUMECHAas MIPOBOAVUMOCTD
oynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dSJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALMUSA. DIEKTPOIIN3S.



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

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHOJI,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBINA TUO]I, TAIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wW3MepeHne dIEKTpOABHXKYLIEH cuibl. KOpoTkoe 3ambIKaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBJICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJVIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTH 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD TUOJA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemanHoro COeIMHEHUs PE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYILIEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCymiecTBIsI€TCS C
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMH MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (U3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpaduku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUT OHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBWKEHHE B JKMBOW mpupojae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BUJIbI TEIIONEPENAUYH, TEILUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B dKUBOU IPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHASL MAacCa, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUJKOCTEN U Ta30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
raJbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOAMUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEpUaJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopHl,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, FaIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTtosiHHbIE MarHuThl. B3anMoieiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUMH. [[pUHIUIT CyNIepHO3UIIMU MAarHUTHBIX TMOJIEH.
JlvaMn MarHuTHOW WHAYKOUHM. KapTMHa JWMHUNA MArHUTHOM WHIYKIMU I1OJIS
NOCTOSIHHBIX MAarHUTOB.

MaruutHOoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJisl JJIMHHOTO MPSAMOr0o MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTylIKU ¢ TOKoM. OnbIT DpcTena. BzaumoaeiicTBue nmpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBlieHUE. [[BHKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SlBneHue BIIEKTPOMAarHUTHOM HWHAYKIUU. [IOoTOK BEkTOpa MarHUTHOM
UHIOYKIUU. OJIEKTPOJABHMXKYIAs Cula HWHIAYKIHH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Gapanest.

BuxpeBoe nsnekTpuyeckoe moJie. IDJIEKTPOABMKYIIAsS CHIA WHIAYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. OJIEKTPOABIKYIIAs  CUia
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb JJIEKTPOJABMXKYILIEH CHJIbI MHAYKLIUHA OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue SBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Paspnen S. Kone0anus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KosieOaHMUs.
Napmonnyeckue konebanus. [lepuon, wacrora, amruintyaa u ($aza xosieOaHUH.
[IpyxxuHHBI MasgTHUK. MaTeMaTHYECKUH MAsiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun nMpu rapMOHUYECKUX KOIeOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWUYECKUMH H
ANEeKTpoMarHuTHeiMu  Konebanusimu. dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BbIHYKIEHHBIE MEXaHUUYECKUE
koJnebanus. Pezonanc. BeIHYK/I€HHbBIE 37IEKTPOMAarHUTHBIE KOJIEOaHHUS.

[lepemennsiii  TOK. CHUHYCOUIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPsKEHUS.

Tpauchopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUHU B ITIOBCETHEBHOMN KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaromux KoiaeOaHuu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAWHEHUM PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojens JIMHUY JIEKTPOINEePEIauu.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

UccnenoBanne 3aBUCMMOCTH TIEPUOJIa MAJbIX KOJIE€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

UccnenoBanue nepeMeHHOTO TOKA B LIETH U3 TIOCIIEIOBATEIEHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTyIIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacrnpoctpanenus. I[lepuona. CxopocTb
pacripocTpaHeHusi W JyiMHA BoOJIHBL. [lomepeyHbie W TPOJOJIBHBIC BOJIHBI.
Nutepdepennus u nudpaxiys MexaHMIeCKUX BOJIH.

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

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoil BoiHe. CBOWMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, MpeIoMIICHUE, MOJIsSpU3anus, AUPpaKius,
unTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHHUE OKPYKAIOLIEH CPEbI.

TexHudeckne yCTpOWCTBA M MNPAKTUUECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHUKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE MOTIEPEYHBIX U MPOI0THHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniiny u audpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HabGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOM KOJIeOaHUIA.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJiipu3anus, 1udpaxius, HHTepdepeHuns.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHoOuU cpene. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

Otpaxxenue cBeta. 3akOHbI oTpaxkeHus cBeta. [locTtpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbId yroja TMOJHOTO
BHYTPEHHET0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHbIN cocTaB 6esoro ceera. L[Ber.

Coluparoiue u paccerBaroiiue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
U ONTHYECKasi cuia TOHKOW JauH3bl. [locTpoeHue n3o0pakeHuid B COOMPAIONIUX U
pacceuBaromux JuH3ax. @opmysia TOHKON JTUH3BL. Y BEJIMUCHHE, TaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakuusa cseta. JudpaxuumoHHas pemérka. YciaoBue HaOIIOISHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKkIUOHHYIO PEIIETKY.

[Tonsspuzanus ceera.

TexHuuecknue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE pacCIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

UccnenoBanne cBOMCTB W300paKeHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Ha6monenne naTEpdEpeHIINN CBETA.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucniepcuu cBera.

[TonyuyeHue cnexkTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBIO0 TH(PPAKITMOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3mepenue nokazarens NpeaoMiIeHUs CTeKIa.



HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMAIBLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOAYJISI CKOPOCTU CBETAa B BAKYYME,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalIECHUE
JUTUHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKON YACTHLIBIL.

CBs13b MaccCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILIBI. QHCPI‘I/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (POTOHA C €T0 YACTOTOU. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKoHBI

doToaddexra. YpaBHenue OiHmTeriHa st pororddekra. «KpacHas rpaHuia»
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre yCTpoMcTBa W MPAKTUYECKOE TMpPUMEHEHHe: (POTOAIEeMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanne 3akoHOB BHeHEro ¢hoTodddexra.

CBeToauon.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIl.
[Inanerapnas mogmenp aroma. lloctynmatel bopa. M3nydenume u mnorsiomeHue
(GOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS SHEPIHMHM Ha Jpyro. Bumsr
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToOMa BOJOPOA.

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

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

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

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbIThe
paanoakTuBHOCTH. OnbITHI Pe3epdopa o onpeneneHnio coctaBa paguoakTUBHOTO
manydyeHusi.  CoiictBa  anbda-, Oera-, Tramma-uzinydeHus.  BrusHue
PaaUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeiTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3NydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jlepekt macchl siapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiiemMbl W TEPCHIEKTUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble yacTUlbl. OTKpBITHE TO3UTPOHA.

Mertobl HAOJIIOIEHNS U PETUCTPALIUN JIIEMEHTAPHbBIX YACTHII.

dyHnaMeHTagbHbIe B3auMoAeicTBus. EqMHCTBO hrzndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomsl

HccnenoBanne TpeKkoOB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zien 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3BéznHoro Heba. Co3Be3nusi, spKU€ 3BE3/bI, MJIAHETHI, WX BUIUMOE
JIBIOKEHHE.

CoJiiHEUHAs cucTeMa.

Connne. ComHeuHass akTUBHOCTb. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, UX OCHOBHBIC XapaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOW MOCIIENOBATEIbHOCTH. BHYTpeHHee CTpoeHue



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

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
I'anaktuke. Tunel ranakTuk. Paguoranaktuku u xBazapsl. YEpHBIE ABIPBI B AApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HEeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMITbIOTEPHBIX
NPUJIOXKEHUH JIs ONpe/iesieHus MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, manet, Miieunoro IlyTu.

O6o0maromnee NOBTOPEHNE

Ponsr ¢u3ukm wW  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJIOBeKa, POJib U MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, POJib (U3MUECKOW TEOPUU B
dbopMupoBaHUY MPEACTABICHUN 0 (U3UUECKON KapTHHE MHUpPa, MECTO (PU3UUECKOI
KapTUHBI MHpa B 00OIIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 Kilacce oCyIIeCTBISETCS C
Y4ETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMM MaTEeMAaTHKH,
OMOJIOrMH, XUMHH, Teorpadyu ¥ TEXHOJIOTHUH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHWEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAay4HbIH (akT, rumores3a, (u3MYecKass BEIUYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl U HMX IPOEKIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMH, TPU3HAKA TOJ00MS TPEYTrOJbHUKOB,
OTIpeJICIICHHE TUIONIA N TIOCKUX (puryp u 00bEéMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelIbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIUIMYECKON PEIIETKH, CIIEKTPaIbHBIN aHAIH3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocus: JMHUM DJIEKTPOIIEpenad, TIEHEPATOp IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
aHTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHbBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIC PE3YyIbTAaThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIM{, TIO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
OTBITa W OMBITA JEATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKTAHCKOW MO3UIIMU 00YUAIOMIETroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIEeCTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYENIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITaHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNyg;

yYMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOHN U BOJIOHTEPCKOMN AEATEIBbHOCTH;

2) IAaTPHUOTUYECKOT0 BOCTIUTAHUSA:

c(hOopMHUPOBAHHOCTb POCCUNCKOM I'PaKIAHCKON MACHTUYHOCTH, TATPUOTHU3MA;

[EHHOCTHOE OTHONIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

S) TPyA0BOr0 BOCIIUTAHUS:



MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIUTAHUS

c(OpPMHPOBAHHOCTh 3SKOJOTUYECKON KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEI0OBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUI Mo (QU3UKe;

7) HEeHHOCTH HAYYHOI' O MIO3HAHMA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3HUKH OCYIECTBIISATH MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC YYeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  MpodIieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeysaTh ILENN ACATCIIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W  TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI ¢ YYETOM aHAIM3a HMEIOIIUXCS
MaTEepUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJIMHUPOBATH U BBIMIOJHATH Pa0OTy B YCIOBUSX PEaIbHOTO, BUPTYaJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMOICCTBHUS;
pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUHN KU3HEHHBIX MPOoOJIeM.
ba3oBble ucciienoBareibCKue 1€MCTBUSA:
BJIAJIETh HAYYHOW TEPMHUHOJIOTUEH, KJIIOUEBBIMU IOHSTHUSIMHU M METOJIaMH
du3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETalii, MpPeoO0pa3oBaHUI0O W TPHUMEHEHHI0 B PA3NIUYHBIX YUEOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PeIIeHNs, HAaXOAUTh apryMEHTHI [Tl JOKa3aTeILCTBA CBOMX
YTBEPKICHUH, 3a7]aBaTh MapaMeTPbl U KPUTSPUU PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 3a/Jadydl B 00pa30BaTEIBHOM
JESTELHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICSITETLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TIOJIXO/IbI M PEICHHUS;

CTaBUTH POOJIEMBI U 33]1a4H, JIOMYCKAIOUME aTbTePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJI/IETh HaBBIKAMH MOJyuYeHUs HMH(opManuu (U3HUECKOro CoAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYIIECTBIATh TOUCK, aHAIU3,
CUCTEMATH3allMI0 W HMHTEPIpEeTanio HHOOPMAIMU pa3IU4HBIX BHUIOB U (HOpM
IPE/ICTABIICHUS;

OIICHUBATh JIOCTOBEPHOCTh UH(OpPMAIINK;

UCMOJb30BaTh  CpeACcTBa HMH(MPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OPTraHU3AI[MOHHBIX
3a/1a4 ¢ COOMI0IcHHEeM TpeOOBaHUI SPrOHOMHKHU, TEXHUKH O€301TaCHOCTH, TUTHCHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(OpPMAIIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKAHHUS B Pa3IMYHBIX (opmaTax C
yu€TOoM Ha3zHAYeHUS MHPOPMAIMH U LEIEBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
(Gopmy mpencTaBiIeHUs U BU3yaTH3aliu.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBJISITH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacrio3HaBaTh MNPEANOCHUIKM  KOHQIUKTHBIX CUTyallud M CMST4arh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HCIOJIL30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXKJIaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIJa M KAX/I0I0 yYaCTHUKA KOMaH/bl B OOLIUI
pE3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalIUSX, TPOSBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHbIE YyHUBepPCAJbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO JIEATENLHOCTh B 00JIacTU
(GU3MKM W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
cOOCTBEHHBIE 3a]1a4H;

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

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEINOUYTECHUN;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha celd
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIMA B 00IacTH
(bu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BATEIBHBINA U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQ/JICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEWCTBUM M MBICIHUTENBHBIX MPOLECCOB, HMX PE3YyIbTATOB H
OCHOBaHUM;

WCIIOJIB30BaTh NMPUEMBI peieKCUU IJis OLICHKUA CUTYallH, BHIOOpAa BEPHOTO
pELICHUS;



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

MpPUHUMATh MOTHBBI W apTryMEHTHl APYTHX TIPU aHAIU3E pPE3yIbTaTOB
NESTETHHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOW HEJOCTATKH M IOCTOWHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NEeSATEBHOCTH;

NpHU3HABATH CBOE MIPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce 10CTHKEHUS TUIHOCTHBIX PE3YIIBTATOB OCBOSHUS ITPOTPAMMBI T10
buzuke [ ypoBHS cpeaHero oOmero oOpa3oBaHUsT Y 0Oydaromuxcs
COBEPIIECHCTBYETCS OYMOIMOHATBLHBIH UHTEIIJIEKT, TIPEIIOJIar afoIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAOIIIETO CIIOCOOHOCTh TTOHUMATh CBOE 3MOIIMOHAIBHOE
COCTOSIHWE, BUJICTh HAINPABJICHUS Pa3BUTHS COOCTBECHHOW IMOIIMOHAIBHOMW cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
SMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMJICHUE K JOCTHXKEHUIO LEIH U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHME JCHCTBOBATh MCXOHSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOILIMOHATIBHOE COCTOSIHHE
IpYTHX, YYUTBIBATH €r0 TPH OCYUIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYBCTBHUIO U CONIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOIIICHUS
C APYTUMH JIOJIbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiaacce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh HAa MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMHUPOBAHHUH
COBPEMEHHOM HAay4yHOM KAPTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTHH, B MPAKTUYECKON IESITEIbHOCTH JIKOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3yYEHHBIX (PU3MUYECKUX MOJENCH:
MaTepHualibHasi TOYKa, MHEPIMaIbHAs CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOJACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3nYeCcKux 3a1ay;

pacro3HaBaTh (Qu3HUECKue SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEMHOE IBUKEHUE,
CBOOOJHOE MAaJEHUE TEJ, JBUKEHHUE MO OKPYKHOCTU, MHEPLUS, B3aUMOJEHCTBUE
ten, qud@y3us, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE >KUJIKOCTEH U TBEPIABIX TeJ,
U3MeHeHre o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEIUIOBOE PAaBHOBECHE,
UCIIApEHNE, KOHJCHCAlMs, IUIABJICHUE, KPUCTAJUIM3alMs, KUIIEHHE, BIAXKHOCThb
BO3/1yXa, IOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HArpeBaHWHM B 3aKPBITOM COCYIE,
CBA3b MEXAY IapamMeTpaMH COCTOSHMS ra3a B M30IpOLECcCaX, JIEKTPU3ALHUS TeN,
B3aUMOJICHICTBUE 3aPsI0B;

OMHUCHIBATh MEXAHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIC TE€Ja, KHHETHUYECKasi SHEPrusi, MOTCHIIMAIbHAs SHEPrusi, MEXaHU4eCcKas
paboTa, MexaHWYeCKass MOIINHOCTh, TPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3yEMBIX BEJIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIIME AAHHYIO (DU3NUYECKYIO0 BEIUYUHY C JIPYTrUMU
BEJIMYUHAMU;

ONUCHIBATh H3YUYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3Yd (U3MYECKHEe BETUYMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOrO JABUXKEHHUS MOJIEKYJ, CpPeAHEKBaJIpaTUUHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSsI 3HEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUI CMBICT HCHONB3YEMbIX BEIHYHMH, UX
00O3HAaYeHUsI W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYIO0 BEIMYUHY C IPYTUMU BETUYUHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUs (TIPOIECCHI), UCTIONB3Ys (PU3MYecKUe BEITUYMHBI: IJICKTPUUECKUNA 3aps/l,
AIEKTPUUYECKOE MOJIe, HANPSIKEHHOCTh MOJIS,, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
OpU OINWCAHWU TPABUIBHO TPAKTOBaTh (PU3UYECKUI CMBICT HUCHOJIB3yEMbIX
BEJIMYMH, UX OOO3HAUEHUS W EAUHUILIbI; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3NUYECKYIO BEIMYUHY C JPYTUMH BEIUYHHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBI W MPUHIMUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPaHECHMS MEXaHWUYECKOM DSHEPIrHM, 3aKOH COXPAaHEHUs HMITYJbCa,
MPUHIUIT CYNEPINO3UIUN CHUJI, MPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKY0 TEOPUIO CTPOECHHWS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETHUYECKOW SHEPTUHU TEIUIOBOTO ABHXKEHUS MOJIEKYJT C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AJEKTPUYECKOTO 3apsana, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO
bOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPaKEHUE U YCIOBUS (IpaHUIBI,
00J1acTH) IPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIE TIPUHIIHITBI ICHCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3nnuyaTh YCIOBUSI UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJHATE JKCIEPUMEHTBI 1O HCCICIOBAHUIO (PU3MUECKUX SBICHUH W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPH 3TOM
dbopmynupoBaTh NpobdsieMy/3aaauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEIOKEHHOTO 000y I0BaHMSI, IPOBOIUTH OIBIT ¥ (POPMYITUPOBATH
BBIBOJIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYSCKUX BEIIMYWH, MPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BEJIIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpPOBATH PE3YJIBTATHI TOJYICHHON 3aBUCUMOCTH (PU3NYCCKUX BEIUYHH B BUJIC
TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN MCCIEAOBAHUNA B
paMKax ydeOHOTO DSKCIEPUMEHTa, Y4eOHO-HUCCIEOBATEILCKONM U MPOEKTHOU
NEATeIbHOCTH C KMCIOJIb30BAaHHUEM H3MEPUTEIBHBIX YCTPOWUCTB U J1a00OpaTOpPHOTO
000py1I0BaHMS;

pemiatb pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUSA 3aa4u
BBIOMPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUYECKUE BEIUYUHBI U (HOPMYIIHI,
HEOoOXOaUMBIE ISl €€ pelleHUs, MPOBOAUTHh PACUETHl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOTO 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPAUBATH JJOTUYECKA HEMPOTUBOPEUNBYIO
[ENOYKY PACCYXIACHHM C OMOpod Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue SIBICHUS;

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJSPHON WHGOPMAINK, TOIYYCHHOM W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
U TEXHOJIOTHH;

MCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS TI0 (PU3MKE B MOBCETHEBHOM YKU3HU JIIIS
oOecrieueHus 0€30MACHOCTH TMpU OOpalieHuu ¢ TpuOOpaMu M TEXHUUYECKUMH
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpylIe C BBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJEH,
IUIAaHUPOBATh padOTy TPYyNIbl, PALUMOHAIBHO pacCHpenessiTh OOSI3aHHOCTH U
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PELIEHUE PacCMATPUBAEMOM TPOOIEMBI.

K koHny o0yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HAa 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MeCTO (PU3uMKu B (HOPMUPOBAHUU
COBPEMECHHOM HAay4yHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMHM, B MPAKTUYECKOM NEATEIIBHOCTH JIIOJAEH, LENOCTHOCTh U €IMHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJENei:
TOUCYHBIM AMEKTPUUECKUI 3apsij, Jy4 CBETa, TOUCUHBIM UCTOYHUK CBETA, s/IepHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO siApa NpH pelieHUH (PU3UYECKUX
3a/1ay;

pacno3HaBath (pU3MYECKUe SABJICHUS (MPOIECCHI) U OOBICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MarHuTOB, DOJEKTPOMATHUTHAs WHAYKIMS, JACHCTBME MArHUTHOrO TIONS Ha
IOPOBOJHUK C TOKOM M JIBHXKYUIMICS 3apsii, 3JIEKTPOMAarHWTHBIE KoJeOaHWs U
BOJIHBI, NPSAMOJUHEHHOE PpacIpOCTPAHEHHE CBETA, OTPAKEHHUE, IPEIOMIICHHE,
uHTeppepeHuus, audpakuus U NOJIIpU3alMsg  CBeTa, JAMCIEPCHs  CBeTa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE NaBlieHHE, BOSHUKHOBEHUE
JUHENYaTOro CIEKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHAs
PaAMOaKTUBHOCTb;

ONMCHIBATh W3YYECHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pA3JIMYHBIX  Cped) WU
AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOLIECCHI), HCIOJB3YS (PUIUYECKUE BEITUUYMHBI:
ANEKTPUYECKUI 3apsll, CHJIAa TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIPOTUBJICHHE, Pa3HOCTh MOTEHLMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
MHAYKIOUS MAarHUTHOro Imouisl, cwia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTb
KATYIIK{, 3HEPIrus 3JEKTPUYECKOrO0 M MAarHUTHOTO IIOJIEW, NEPHOJ M YacToTa
KojeOaHuii B KoyIeOAaTEeNbHOM KOHType, 3apsj M CWia TOKa B IpoLEcce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#M, (OKYCHOE pacCTOSHHUE W
ONTHYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBICT HCIOJNB3YyEMbIX BEJIUYMH, HX OOO3HAYEHUS M EIWHUIBI, YyKa3bIBaTh
(GopMyIIbl, CBSI3BIBAIOIINE TaHHYIO (PU3HUECKYIO BETUUYHUHY C IPYTUMHU BEIMYMHAMU;

ONMCHIBATh H3YYEHHBbIE KBAaHTOBBIE SIBICHHMS M IPOLECCHI, HCIOJbB3Ys
(u3HUecKre BEIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETA, HEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MMOTypacnana, YHEPrus CBA3U



aTOMHBIX SIZIEp, NpPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JaHHYIO (U3UYECKYI0 BEJIMYMHY C JIPYTUMH BEJIUYMHAMH,
BBIYUCIIATH 3HaUeHUE (DU3NYECKOU BEJIMUHNHBI,

aHAJTM3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIONb3Yys (puznueckue
3aKOHBl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIRHOIO U MapaJlIeIbHOTO
COCIMHEHUSI NPOBOAHUKOB, 3aKOH J[koyma—JleHla, 3aKOH BJIEKTPOMArHUTHOM
WHIYKIWH, 3aKOH NPSIMOJMHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa 111 PoTtorddekra,
3aKOH COXPAHEHHUs JHEPruU, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXpaHECHUs
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUsI MAacCOBOT0O 4ucia, mocTysarsl bopa,
3aKOH PaJMOaKTHUBHOIO pacmajia, MPu dTOM pa3IndaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUS (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi MPOBOHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTh M OMHUCHIBATh H300pa)KEHUE, CO3/1aBAEMOE IUIOCKUM 3€pPKaJIOM,
TOHKOMW JIMH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEPEHMIl: IpPU 3TOM
dbopmynupoBaTh MpodiIeMy/3a1auy U TUIIOTE3y YU4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIIOAKEHHOTO 000PY10BaHMUs, IPOBOJIUTH OTBIT U (POPMYIUPOBATH
BBIBOJIBI,

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIHYWH, TPU
TOM BBIOMPATH ONTHUMAIBHBIN CIIOCOO M3MEpPEHUs W HUCIOJIb30BaTh M3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPECHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
W3MEpPEHU: TPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYCHHONW 3aBUCUMOCTH (U3MUECKUX BEJIMYMH B BHUJE TaOIUI] U TpaduKOB,
JienaTh BBIBOJBI 110 PE3yIbTaTaM HCCIIEI0BaHUS;

coOmroaTh mpaBuiia 0€30MacCHOTO TPyAa MPH MPOBEACHUHN WCCIEIOBAHUNA B
paMKax y4eOHOro 3KCIEpUMEHTa, Y4eOHO-UCCIENOBATENbCKON W MPOEKTHOU
JEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIbHBIX YCTPOMCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemaTth pacy€THble 3aJa4d C SBHO 33JaHHOM (DU3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIN3a YCJIOBUS 3aJa4u
BEIOWpATh (DU3UYECKYIO MOJEIb, BBICIATh (PU3NYECKUE BETUYUHBI U (DOPMYIIBI,
HEOOXOUMBbIE IJi1 €€ pEeIICHUs, MPOBOAUTH Pacy€Thl U OLICHUBATH PEAJIbLHOCTH
MOJIYYEHHOI'0 3HaY€HUs (PU3NUECKON BETUUUHBIL;



pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HENIPOTUBOPEUUBYIO
LIEMIOYKY pACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3ndecKue sIBICHUs;

MCIT0JIb30BaTh IPU PEILICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUHU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEIACTABICHUA
y4eOHOM M HAY4YHO-MOMYJSIPHOM HMHPOpPMalUM, TMOJYYEHHOH U3 pa3InYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaEMYyI0 HH(POPMALHIO;

OOBSACHATh NPUHIUNBI JCHCTBUA MAallWH, NPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 110 (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUUYECKUMH
yCTPOMCTBAaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpele;

pabotaTh B TpyHIie C BBIIOJHEHUEM pPAa3IUYHBIX COLHUAIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAessiTh OOA3aHHOCTH MU
IUIAHUPOBATh IEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJICKBATHO OLICHUBATH
BKJIa/1 K&KJI0T0 U3 YYaCTHUKOB I'PYIIIbI B PEILIEHUE paccMaTpPUBAEMOM PO OIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ie/ioB U TeM Kontposbnbie | IpakTiueckne (ungpossbie)
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypebi
Paznen 1. PUSUKA U METO/JbI HAYUYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO NTO3HAHUS 2 0 0 hitps-//m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kinemarnia > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hlunamika ! 0 0 https://m.edsoo.ru/7£41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpPAaHEHHUSI B MEXaHUKE 6 1 1 https-//m.edsoo.rw/7f4 1bf72
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 1 bubnuorexa [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 0 hitps://m.edsoorw/7f41bf72
33 ArperatHble COCTOSIHUSI BEIIECTBA. 5 0 0 bubnnoreka [JOK
) ®dazoBbIE TEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4. QJIEKTPOJIMHAMUKA
4.1 OnexTpocTaThKa 10 1 1 bubmiorexa LIOK

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




49 [TocTosHHBIM nekTpuyeckuil Tok. Toku B 12 bubmmoreka [IOK
) pa3IMYHBIX cperax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O 63

[TPOTPAMME




11 KVIACC

KoJsun4vecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM uppoBbIe
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (1ncpp )
NPorpamMmbl Bcero 5 6 o0pa3oBaTejibHbIE
padoTsI padoThbI pecypebi
Paznen 1. QJIEKTPOJIMHAMUKA
11 MarunuTHoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
) WHIYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
71 MexaHn4ecKkue 1 JIeKTPOMarHuTHbBIE 9 0 1 bubnuoreka [IOK
' KoJieOaHMs https://m.edsoo.ru/7f41c97¢
29 MexaHW4eCcKHe U JIEKTPOMArHuTHBIE 5 1 0 bubmuotexa [JOK
) BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
2.3 Onrrnka 10 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Pazznea 3. OCHOBBI CHIEIIMAJIbBHOM TEOPUHU OTHOCUTEJIBHOCTH
31 OCHOBBI CIEMATIBHON TEOpUH 4 1 0 bubnuoreka [IOK
' OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c97¢
Wroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 ONeMeHThl KBAaHTOBOM ONTUKHU 6 0 0 https://m.edsoo.ru/741c97c
bu6mmoreka [JOK
42 Crpoenne atoma 4 0 0 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
4.3 ATOMHOE A7po > 0 0 https://m.edsoo.ru/7f41c97¢




Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7 BH@HOTeKa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznesa 6. OGOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 E;ﬁ?;ﬁf;igﬁ% f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
nugposbie
° T
No n/m eMa ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06PA30BATEbHBIE
padoTbI padoThI pecypel
1 ®usuka — Hayka o npupoje. Hayunsie 1 0 0 bubnuorexa [JOK
METOBI ITO3HAHUS OKPYKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Pousib 1 MmecTo u3uku B GopMHUpOBaAHUU
2 COBPEMEHHOU ga HOU K(z I;I/IHIE; MHpA, B 1 0 0 bubmmorexa [JOK
P ' Hayt p 'pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATETbHOCTH JIFOICH
MexaHn4deckoe JBHXEHHUE.
3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 0 0 bubmmoreka [JOK
nerkeHus. [lepemenenne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
4 PaBHOMEpPHOE IPAMONIMHEWHOE IBUKEHHE 1 0 0 bubmmorexa LIOK
proeTp 8 https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJTMHEWHOE 1 0 0 bubnuoreka [IOK
JBHKCHHE https://m.edsoo.ru/ff0c372e
6 CBoboaHoe majienre. Y CKopeHue 1 0 0 bubnuoreka [JOK
CBOOOIHOTO ITaICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe nBuxenue. Iprxenue 1 0 0 bubnuoreka [JOK
MaTepUaIbHON TOYKHU N0 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
ITpunuun otHOocuTenbHOCTH [ anumnes.
8 I/Ige HI/IaJ'ILHLIe cucteMbl oTcueta. [lepBbiit 1 0 0 Eubmiorexa OK
Pl - 1P https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca Tena. Cuna. Ilpunuun
9 CYTIEpPIIO3UIUHU CUIT BpTO I(l)I/f3aKOH 1 0 0 Eubmiorexa TOK
yrep 1 ) p - https://m.edsoo.ru/ffO0c3be8
HproToHa a1 MarepuaibHOW TOUKH
10 Tperun 3akoH HproTOHA 117151 MaTEpUAIIBHBIX 1 0 0 bubnuorexa [IOK

TOYCK

https://m.edsoo.ru/ff0c3be8




3aKoH BCeMHpHOro Tsrorenus. Cuna bubnuorexa [JOK
11
TsKeCTH. [lepBas kocMUYeCcKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [{OK
12 Cuia octu. 3akoH I'yka. Bec tena
yupyr Y https://m.edsoo.ru/ff0c3el8
Cuia tpenust. Koaddbunuenrt tpennsa. Cuna
13 COII OTEIBJIGHI/I?I 3| (11)/1(1)IIBI/I)KCHI/II/II) Tella B bubmmorexa [IOK
P P https://m.edsoo.ru/ff0c3f76
SKUIKOCTH WJIH rase
[TocrynarensHOE U BpaliaTebHOE
14 JBIKEHUE a0COJIFOTHO TBEPIOTO Tea. bubmmoreka [{OK
MowmenT cunbl. ITnedo cuiinl. YcioBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
NMnynbc MaTepHabHONW TOUYKH, CUCTEMBI
MaTepuaIbHbIX TOUEK. IMIynbC CuiIbI. bubnuoreka [JOK
15
3aKOH COXpaHEHHs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
TIBIDKEHUE
Pabora 1 moIHOCTh cuiibl. KuHeTnueckas
16 DHEPIrUsl MaTepUaAILHON Touku. Teopema 00 bubmiorexa LIOK
P p OHKH. 1 cop https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUU
[TorenumansHas Heprus. [loTeHuuansHas
17 SHEPTHsl ynpyro naepopMupoBaHHOU bubnuoreka [JOK
npyxuHsbl. [loTeHIIManbHas SHEprUs Telia https://m.edsoo.ru/ffOc461a
BOJIM3H IMOBEPXHOCTH 3EMJIH
IToTeHnMagbpHBIE U HETTOTCHIIMAJILHBIC
cribl. CBs13b paOOTEI HEMTOTEHIINAIHLHBIX
18 CHI C I/ISMCHCEII/IGM MeEXaHHUYECKOH dHEPTHU bubmzorexa IOK
p https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJI. 3aKOH COXpPaHECHUS
MEXaHUYECKOU YHEPTUH
JlaGopaTtopHnas pabora «VccnenoBanue
19 CBSI3H pabOThI CHIIBI C U3MEHEHHEM

MEXaHHUYECKOM OHEPTrUU TCJia HA IPUMEPC
PACTAKCHUA PC3UHOBOI'O JKI'yTa»




20

KonTtposnsHas paboTa o teme
«Kunemaruka. JlunHamuka. 3akOHbI
COXPAHEHHUS B MEXAHUKE)

bubnuoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu. bpoyHOBCKOE

nskenue. Auddysus

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep ABUKEHUS U B3aUMOJACUCTBUSA
YacTHUIl BelecTBa. MoJean CTPOCHHUS ra3os,
KUJKOCTEN U TBEPABIX TEI

23

Macca monekyn. KonuuecTBo BelecTsa.
ITocrostnHas ABoraapo

24

TemmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [Ilkana temneparyp Llenscus

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHasI TeMIiepaTypa Kak Mmepa
CpeaHeN KUHETUYECKON SHEPIUU JBUKECHUS
MOJIEKYJ. YpaBHeHUEe MeHeneeBa-
Knaneiipona

bu6moreka [IOK
https://m.edsoo.ru/ffO0c511e

27

3akoH /lampToHa. 'a30BbIC 3aKOHBI

28

Jlaboparopnas pabota «lccnegoBanue
3aBHUCHUMOCTHU MEX]1y IapaMmeTpamMu
COCTOSIHUS Pa3peKEHHOT0 Ta3ay

29

N3ompornieccsl B UaealbHOM raze u ux
rpaduyeckoe npeacTaBieHUe

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

30

BHYTpeHHSIH OHCPIusa TepMOI[I/IHaMI/I‘leCKOI/IV
CHCTEMBI U CIIOCOOBI €€ M3MEHEHH.
KoaudecTBO TeminoTel u pa60Ta.
BHYTpeHHHH SHEPTHUA OAHOATOMHOI'O
NACAJIbHOTO Ir'a3a

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

31

Buas! Tennonepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36




VY nennHasg TEIIOEMKOCTD BEIIECTBA.

bubnuoreka [IOK

32 KOHI/I‘-IGCTBOUTCHJIOTH [IpHY TEIUIONEepeaaye. https=//m. edsoo.ra/f0c5C36
AnmabaTHBIN Mpo1ecc
[IepBblii 3aKOH TEPMOJUHAMUKH U €T0 bubnuorexa [JOK
33
IIPUMEHEHNE K U30IIpoLeccaM https://m.edsoo.ru/ffOcSefc
34 HeoOpaTtumocTs mpo1eccoB B IpUpoOeE. bubnuorexa [JOK
BTopoi1 3aKOH TepMOAMHAMUKHA https://m.edsoo.ru/ff0c6230
35 [Tpunnun nevicteus u KII/ TermoBoi bubmmoreka [{OK
MAaIlUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIJ{
37 DKOJIOTHYECKHE MTPOOIEMbI
TETJIOHEPTETUKU
33 O6o06matomuii ypok «MostekysipHas bubnuorexa [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KonTtponbHas pabora no teme
39 <<MI:)TIIZ:KHIJ)II; 5:{251 (1);31;1[(21 TOI\gHOBH bubmorexa IIOK
YIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOAVNHAMUKN»
40 [TapooOpazoBanre U KOHICHCAIIHS. bubnuoreka [IOK
Hcnapenue u KurneHune https://m.edsoo.ru/ff0c63b6
A1 AOCOoI0THAs U OTHOCHUTEIIbHAS BIIAXKHOCTH bubnuorexa [JOK
Bo3ayxa. HacelieHHbIi nap https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucramimyeckue u
42 amopdHbIe Tela. AHU30TPOITHS CBOWCTB bubnuoreka [JOK
KpUCTauIoB. JXKuJK1e KpucTasibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalbl
43 [LnaBnenue u Kpucramumsauus. Y qeinbHas bubnuoreka [JOK
TeruioTa masieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHE TEIJIOBOTO OanaHca bubmiorexa LIOK
b https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Ten. JINeKTPUUECKUHU 3apsi/l. bubnuoreka [JOK

Z[Ba BHJA SJICKTPUUCCKUX 3apsAd0B

https://m.edsoo.ru/ff0c6bcc




[IpoBOAHUKH, TUATIEKTPUKHU U

bubnuoreka [IOK

46 MOJIYIPOBOJHUKH. 3aKOH COXpPaHEHHUS 0
yip & P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
47 B3aumoneuncrBue 3apsinoB. 3akoH Kynona. 0 bubnuorexa [JOK
ToYyeyHBIN IIEKTPUYECKUU 3apsif https://m.edsoo.ru/ffOc6ced
Hanpsk€HHOCTD 3IeKTPHUECKOT0 TTOJIS.
48 I1 I/IEIIII/IH cyie HOSI/IHI/II)I/I JIEKTPUIECKAX 0 bubmmorexa [IOK
p - ynep .. p https://m.edsoo.ru/ffO0c6df2
nosie. JInHuM HanpsHKEHHOCTH
49 PaboTa cui sanexkTpocTaTHuecKoro moJsi. 0 bubnuorexa [JOK
ITorenmnman. Pa3zHoCcTh TOTEHIINAJIOB https://m.edsoo.ru/ff0c6f00
IIpoBOAHHUKH M TUDIEKTPUKH B
50 3J1peKT )(];CTaTHIIGJICKOM nolle 0 bubmorexa IJOK
P ) https://m.edsoo.ru/ff0c7018
JupnexTpudeckasi IpOHUIIAEMOCTD
. bu6moreka [IOK
51 OnekrpoeMrkocTh. Kongencaro 0
p A p https://m.edsoo.ru/ff0c7126
52 DIIEKTPOEMKOCTH TIJIOCKOTO KOHJEHCATOPA. 0 bubnuoreka [IOK
DHEprus 3apsHKeHHOTO KOHASHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHnas paborta "3mepenue 1
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpunIMI NEHCTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOIMMMPOBAJILHOTO ammapara, 0
CTPYHHOTO MPUHTEPA. DIEKTPOCTATHYECKAS
3aImTa. 3a3eMJICHHUE JIEKTPOIPUOOpOB
DIEKTPUYECKUN TOK, YCIIOBHS €r0
55 cymectBoBanus. [locrosunsiii Tok. Cuna 0
toka. Hanpsbxkenue. ConpoTuBiieHHE. 3aKOH
OmMa Jy1s yyacTka 1enu
[TocnenoBarensHOE, MapaIeIbHOE,
56 CMEUIaHHOE COETMHEHNE MTPOBOIHUKOB. 05 bubnunoreka [JOK

JIaGopatopHas pabota «3yuenue
CMEILIaHHOTO COEIMHEHMSI PE3UCTOPOBY

https://m.edsoo.ru/ff0c74£0




PaboTa 1 MOIITHOCTH 3JIEKTPUYECKOTO TOKA.

bubmuoreka [IOK

57 0
3akoH Jxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axoH Oma Juis MOJIHOM (3aMKHYTO)
anekTpuueckon uenu. Koporkoe
P ! P bu6mmoreka [{OK
58 3ambikaHue. JlabopaTopHas padora 0.5
https://m.edsoo.ru/ff0c7ae0
«3mepenune DJ1C ucTouHNKa TOKA U €ro
BHYTPEHHETO COTIPOTHUBIICHUS
PesepBubiit ypok. KonTponsHas padoTa 1o
59 TeMep"Bnekgp O)II/IHaMI/IIIza" / Bcepoccnﬁcxaﬂ 0 bubmmorexa LIOK
p p https://m.edsoo.ru/ff0c8c56
IpoBepoyHasi paboTa
60 O6o0maromuii ypok «JIeKTpOIUuHAMUKAY / 0 bubnuorexa [JOK
Bcepoccuiickas mpoBepodHasi paboTa https://m.edsoo.ru/ff0c88be
DIIEKTPOHHAs MPOBOJIUMOCTb TBEPBIX
61 METaJIJIOB. 3aBHCUMOCTh COMTPOTUBJICHHS 0
METAJIJIOB OT TEMIIEPATYPHI.
CBepXnpoBOAMMOCTh
62 DIIEKTPUYECKUHU TOK B BakyyMe. CBOUCTBa 0
AJIIEKTPOHHBIX ITyYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U
63 I I/Il\}/;g(I:)HaﬂfI 0BOAUMOCTh. CBOKMCTBA p—n- 0 bubmorexa IIOK
P POBOA ) p https://m.edsoo.ru/ff0c84ae
nepexoza. [lomynpoBogHUKOBBIE TPHUOOPHI
DIEKTPUYECKUH TOK B PACTBOpax U
64 paciuiaBax 3JeKTPOJIMTOB. 0 bubnuoreka [JOK
DIIEKTPOJIMTUYECKAS AUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIEKTPOIN3
DIEeKTPUYECKUH TOK B raszax.
p . . bubmuoreka [JOK
65 CamMOCTOSITENIbHBIM U HECAMOCTOATEIIbHBIN 0
https://m.edsoo.ru/ffOc84ae
pazpsan. Monuus. [1nazma
DnexTpuuecKkrue mpudophl U YCTPOCTBa U
P N A bubmuoreka [JOK
66 UX MpakTHiyeckoe npumeHenue. [Ipasuna 0

TEXHUKHU 0€30MacHOCTHU

https://m.edsoo.ru/ff0c86fc




KonTtposnsHas paboTa o teme

67 «Qnekrpocratuka. [1ocTosHHBIHI 1 bubnuorexa [JOK
AIEKTPUYECKUN TOK. TOKH B pa3inyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

63 PesepBHbIit ypok. OO60O0maroNuiA ypox 1o 1 bubnuorexa [JOK
temam 10 kmacca https://m.edsoo.ru/ff0c8f6c
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11 KVIACC

KoaunyecTBO 4acoB DJIeKTPOHHBbIE
nugposbie
Ne n/m Tema ypoka
yp Beero KO;TpOJIbeIe HpﬁaKanecmle 0BpasoBaTeIbHBIC
padoTsI padoThbI pecypebi

IlocTostHHBIE MATHUTEL M UX
B3auMoaeiicTBre. MarautHoe nose. Bektop bubnuotexa [JOK

1 N N 1 0 0
MarHUTHOM MHAYKUWH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHTYKITUU
MarauTHOE M0JIe IPOBOJHUKA C TOKOM.

2 OnrsIT Opcrena BSEHMoiefICTBHe 1 0 0 bubmiorexa IIOK

perena. https://m.edsoo.ru/ff0c98fe

MIPOBOTHUKOB C TOKOM

3 JlabopaTtopHnas pabota «3y4yeHue 1 0 1 bubnuorexa [JOK
MarHUTHOTO NOJIS KaTYIIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TIOJISl HAa MTPOBOJHUK
¢ TokoMm. Cuna Ammnepa. JlaboparopHas bubnuorexa [JOK

4 . 1 0 1
pabora «VccnenoBanue nelCcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOT'O MAarHUTa Ha paMKy C TOKOM)

eMCTBHE MarHUTHOIO IT0JIS Ha

5 Z[BI/I}K cs 3apsoKeHHYI0 yactuny. Cuna 1 0 0 Bubmaorexa LIOK
ABIDRYIIYIOCA 34p o - https://m.edsoo.ru/ff0c9df4
Jlopenma. PaboTa cwbr Jlopenia
DnieKTpoMarHuTHas uHayKuus. [lotok

6 BEKTOpAa MarHuTHOM uHAyKuuu. IC 1 0 0
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Papanest

7 JlaGopaTtopHnas pabora «VccnenoBanue 1 0 1 bubnuoreka [JOK
SIBJICHUS DJIEKTPOMArHUTHON UHAYKLIUK) https://m.edsoo.ru/ffOcal50
NHnykTUBHOCTD. SIBJIE€HME CAMOMHAYKIIHH.

3 O/J1C camonHayKIIMU. DHEPTUsS MATHUTHOTO 1 0 0 bubnunoreka [JOK
I10JISI KATYIIKKU C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
rnoJse




TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOBUraTENb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHIL,
MHJYKIMOHHAs [1eYb

10

O6o06maromuii ypok «MarHUTHOE T0JI€.
SHCKTPOMaFHI/ITHaﬂ HWHIYKIOU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cab82

11

KontponbHas padoTa no teme «MarautHoe
I10JI€C. SHCKTPOMaFHI/ITHaSI HUHAOYKIOUA)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHHYECKUE KOJICOaHHS.
Iapmonmndeckne koaedanus. YpaBHEHHE
rapMOHHYECKHX KoJjiebanuii. [IpeBpamenne
SHEPTUHU

bu6mmoteka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHnas pabota «lccnenoBanue
3aBHCHMOCTH TIEPHOJIa MaJIBIX KOJIeOaHMi
rpy3a Ha HATHU OT JJTHHBI HUTH B MacChI

rpy3a»

14

Kone6arenpabir koHTYp. CBOOOIHBIC
3JICKTPOMAarHUTHBIC KOJICOAHUS B
HJCaIbHOM K0JIeOaTeIbHOM KOHTYpE.
AHAJIOTUS MEKTy MEXaHUUYCCKUMHU U
3JIEKTPOMArHUTHBIMH KOJICOAHUSIMU

bu6moreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPruu B UAeaIbHOM KOJIe0aTeIbHOM
KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cb9c4

16

Hpe,[[CTaBJ'ICHI/Ie 0 3aTyXaromux
KOIeOaHUX. BBIH}’)KIICHHBIC MCXaHHUYCCKUC
Konebanus. Pe3oHanc. BLIHy)KI[CHHBIe
QJICKTPOMATrHUTHBIC KoJIeOaHMs

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

17

IIepemennbIn Tok. CHHYCOUJAJIBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIIIUTYJHOE U AEUCTBYIOLIEE
3HAUEHUE CUJIbI TOKA M HANIPSHKEHMUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34




Tpauncdopmarop. [IpousBoacTso, nepegaya

18 o
Y IOTPEOIICHUE SIEKTPUUECKON SHEPTrUn
YCeTpoicTBO M MPAaKTHYECKOE MPUMEHEHUE
19 BHCI?T I/I‘-IGCKOFOp3BOHKa rEHE ETO a bubmorexa [JOK
P > L CHEPATOD https://m.edsoo.ru/ff0cc324
MEPEMEHHOTO TOKa, JJMHUI dJIeKTpoTniepeay
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE
20 anekTpo3Hepruu. KynpTypa ncnosib3oBanus
AJIEKTPOIHEPTUHU B IOBCEHEBHOW KUZHU
MexaHu4ecKre BOJIHBI, YCIOBUS
1 pacnpoctpanenus. [lepuoa. Ckopocthb bubnuorexa [JOK
pacrpocTpaHeHus U JIJINHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepevnsie U TPOI0JTHHBIC BOTHBI
3Byk. CKOpoCTh 3ByKa. [ pOMKOCTh 3BYyKa. bubnuoreka [JOK
22
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
23 DJIEKTPOMAarHuTHHIE BOJIHBI, UX CBOWCTBA U bubnuotexa [JOK
ckopocTb. [1Ikana 3meKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
o4 [IpuHUHKIIBI paIUOCBS3U U TEIEBUACHMUS.
Pa3Butue cpencts cBa3u. Pagnonokarus
75 KontponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHeliHOE pacpoCTpaHEHHUE CBETA B
26 OLI[)HO OJHOM C eI[I:: Tc?qeqflljmﬁ UCTOYHUK bubnnorexa [IOK
P DEAC. https://m.edsoo.ru/ff0cd350
ceerta. JIyd cBera
OTtpaxkxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 CBepTa ITocTpoenue n300 ameEII/IH“B Eubmiorexa OK
) p p https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKalie
[Ipenomiienue cBera. [lonHoe BHyTpeHHEe
28 0Tp axxenue. IIpegeasHbIN Yol HZTII:{OFO bubmiorexa HOK
P - 1P M https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUSI
29 JlaGopatopHas pabora «3mepenue bubnuorexa LIOK

TIOKa3aTeCJId IMPCJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a




JIunzel. [locTpoenne n3o0paxxeHuii B TUH3E.

bubnuoreka [IOK

30 dopmyIia TOHKOU JIMH3BL. Y BEJIUYCHHUE
PMY. https://m.edsoo.ru/ff0cddle
JIUH3BI
31 JlaboparopHas padota «lccnenoanne
CBOMCTB M300paKEHUH B JIMH3aX)
Hucnepcus cseta. CiioHbII cocTaB 0€10ro
32 ceera. L[Bet. JlTabopaTopnast pabota
«HabmroieHnne Tucrepcuu CBeTa»
33 WNnuTtepdepennus creta. udpaxuus ceera. bubnuorexa [JOK
JndpakuroHHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TorepedHOCTh CBETOBBIX BOJIH. bubnuoreka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckue MpuOOPhI U YCTPOUCTBA U
YCJIOBHS WX 0€30MMaCHOTO MPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH KJIACCUIECKOU
36 MI;XEIHEKI/I II)IOCT JIaThl CHIEUATBHON bubmorexa HOK
i B https:/m.edsoo.ru/ff0cf862
TEOPUHU OTHOCUTEIBHOCTH
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3amemiieHUE B eMeH?/I u CI())K aleHue bubmmorexa LIOK
a p patit https://m.edsoo.ru/ff0cfa42
JUIHBI
DHeprusi ¥ UMITYJIbC PEIATUBUCTCKOU
38 qaCTII)/IuLI CBS[?J?, Macfm C DHEPTUEH U Enbmorexa OK
' P https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPIHUsl MOKOs
39 Kontponsnas padora «Ontuka. OCHOBBI bubnuoreka [JOK
CIIeLIMATIbHON TEOPUH OTHOCUTEIHLHOCTH https://m.edsoo.ru/ffOcf6f0
®otonbl. opmyna [1nanka. Dueprus u bubmuoreka [JOK
40
UMITyJ6C HOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccnenoBanue GotodddexTa. bubnunoreka [JOK
Omneitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akoHbl Porordpdexra. YpaBHeHUE
. (Ii bd P bubmuoreka [JOK
42 OuHirenHa 11 porodppexra. «Kpacnas

rpanuna» Gorospdexra

https://m.edsoo.ru/ff0d015e




Hasnenue ceera. Onbithl [1. H. JIeGenena.

bubmuoreka [IOK

43 XHUMHYECKOE JICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpomuCcTBa U IPAKTUYECKOE
44 npuMeHeHue: (OTOAIEMEHT, (POTOJATUHK,
coJiHeYHast OaTapesi, CBETOIUO T
45 Pemenue 3amad o reme «3J€MEHTBI bu6mmoreka [IOK
KBaHTOBOM OMTHUKN https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. OMNBITHI
46 Pesgp(bop,ua 0 PACCESTHUIO O-YaCTHII. bubnmorexa LOK
https://m.edsoo.ru/ff0d091a
[InanerapHas MoAeNb aTOMa
bu6mmoreka [IOK
47 Hoctynatsi bopa https://m.edsoo.ru/ff0dOafa
N3nydenne u nornonieHne GoTOHOB MPHU
48 nepeyzogle aToMma C ogllliloro y%OBHH 3Hegr1/m bubmorexa LOK
. https://m.edsoo.ru/ff0dOafa
Ha apyroii. Buasl criekTpos
BoaHoBEIE cBOMICTBA yacTHIl. BOJHEI e
49 Bbpowis. KopnyckynsipHO-BOJTHOBOW bubnuoreka [IOK
nyanu3M. CIIOHTAaHHOE U BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
W3JIy4eHUE
OTKpBITHE PATMOAKTUBHOCTHU. OMBITHI
50 Pe3eI;)(bopn£ 1?0 OTIPEJICIICHUIO COCTaBa bubmnorexa [IOK
https://m.edsoo.ru/ff0d0fd2
PaaOaKTUBHOIO M3IIy4EHUS
CeowucTtBa anbda-, 6era-, raMmma-u3TydeHUsI.
51 Biusinue painoakTUBHOCTH Ha KUBbIE
OpraHU3Mbl
OTkpbITHE TPOTOHA U HEUTPOHA. M30TOMBLI.
52 Anbda-pacnaa. DNeKTPOHHBIN U bubnuoreka [JOK
MMO3UTPOHHBIM OeTa-pacman. ['amma- https://m.edsoo.ru/ff0d1162
W3IIy4eHHE
DHeprusi CBA31 HYKJIOHOB B sipe. SnepHble
53 peakuuu. SAnepHsid peaktop. [Ipobiemsl, bubnuorexa [IOK

MIEPCIIEKTUBBI, IKOJIOTHUECKUE aCTIEKThI
SIIEPHON PHEPTETUKHU

https://m.edsoo.ru/ff0d1356




54

OnemeHTapHble yacTUlbl. OTKpBITHE
MO3UTpOHA. MeTo bl HAOMIOACHUS U
PErucTpanyu 3J€MEHTAPHBIX YACTHII.
Kpyrnslii cton «@yHaaMeHTAIbHbIE
B3aMMO/ICUCTBHS. ENMHCTBO pu3ndeckon’
KapTUHBI MUPA»

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

55

Dranbl pa3BuTHs acTpoHoMuH. [Ipuknannoe
Y MUPOBO33PEHYECKOE 3HAUEHUE
acTpoHOMHUHU. Buj 3B€31H0r0 HEda.
Co3zBesnusi, spKue 3BE31bl, TIAHETHI, UX
BuauMoOe JaBrkeHne. CoJIHeUHas cucTeMa

56

Commnne. CoyiHeYHas aKTUBHOCTD.
WcTtounuk snepruu CoiHIA U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3B€E3abI TIIABHOUW ITOCIIEI0BATEILHOCTH.
Buyrpennee crpoeHue 3BE3 .
CoBpeMeHHbIE TPEACTABICHUS O
MIPOUCXOKACHUH U 3BoJIroIMKU CoJIHIIA U
3BE3]T

58

Mineunbin [Iyte — Hama ["anaktuka.
TTonoxxeunune u nBuxedue CoHIla B
lNanaktuxe. ['anaktuku. Y€pHbIE ABIPHI B
sIpax rajlakKTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe uznyyeHue.
Meraranaktuka

60

Hepeuennsie npo0ieMbl acTpPOHOMUU

61

KonTtponbHas pabora «neMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

Ob6o6maromuit ypok. Ponb ¢puszuxu u
ACTPOHOMHUHU B 3KOHOMUYECKOH,
TEXHOJOTMYECKOM, COLIMATLHON U
ITHYECKOH cdepax JIesTENbHOCTH YeTI0OBeKa




63

O6o6maromuit ypok. Ponb u mecto dpusuku
1 aCTPOHOMMH B COBPEMEHHOM HAay4YHOU
KapTUHE MHUpa

64

Oo6o6maromuii ypok. Ponb pusnueckoit
Teopuu B GOPMHUPOBAHHUH TIPEIICTABICHUI O
(bu3nvecKoil KapTHHE MUPa

65

O6o06maromuii ypok. Mecto gusndeckoit
KapTUHBI MUpPa B 0011IEM Py
COBPEMCHHBIX €CTCCTBCHHO-HAYYHBIX
NIPEACTABICHUH O IPUPOJIE

66

PesepBHbIl ypok. MarautHoe noie.
DJIeKTpOMarHuTHasl UHIYKIUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIEIMAIbHON TEOPUU OTHOCUTEIBLHOCTH

68

Pesepnsrii ypok. KBantosas ¢pusuka.
DneMEeHTbl aCTPOHOMUU U aCTPOPHU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001IEro 06pa3oBaHMsA

10.1

JleMOHCTpHpOBaT, Ha TMpUMEpax poJb ©u MecTto (u3uku B
(hopMUPOBaHUU COBPEMEHHOW HAYyYHOUW KapTHUHBI MUpPA, B Pa3BUTUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B PAKTUYECKOUN NEATETBHOCTH
JFOJICH

10.2

YYuTHIBaTH IPAHUIIBI IPUMEHEHUS N3YYCHHBIX (PU3UIECKUX MOJICIICH:
MarepuaiabHas TOYKa, WHEpIMaIbHasl CUCTEMa OTCuY€Ta, abCOIIOTHO
TBEPIOE TEJO, UCATBHBIN T'a3; MOJEHN CTPOCHHUS Ta30B, )KUIKOCTEN U
TBEPABIX TEJ, TOUYECUHBIA SJIEKTPUUECKUU 3apsij — NpU PEIICHUHU
(bu3nuecKux 3a1a4y

10.3

Pacnio3naBaTh (u3znueckue sBJIEHUS (IPOLECChl) U OOBIACHITH UX Ha
OCHOBE 3aKOHOB MEXaHHWKH, MOJEKYJISIPHO-KHHETHUYECKOW TEOpUHU
CTPOCHHS BEUIECTBA W JJIGKTPOJWHAMHUKH: paBHOMEpPHOE U
PaBHOYCKOpPEHHOE TIPSMOJIMHEHHOE BIKEHUE, CBOOOTIHOE TTaIeHUe
TN, JBUKEHUE MO OKPYXHOCTH, MHEPIHS, B3aUMOJCHCTBUE Tel;
muddys3us, OpOYHOBCKOE MABHKEHHUE, CTPOCHUE IKUIKOCTEH W
TBEPIBIX TN, U3MEHEHHe oObéMa Ten TMpU HArpeBaHUU
(oxmaxxaeHNN), TEIJIOBOE PaBHOBECHE, HCIIAPEHHUE, KOHJCHCAIHS,
IJIaBJCHUE, KPUCTAIM3alMs, KUIEHHe, BIAXXHOCTh BO3/AyXa,
MOBBIIICHUE JaBJIICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBSI3b MEXKIy I[apaMeTpaMu COCTOSHUA ra3a B
U30IIpolIeccax; AEeKTpU3aus Tejl, B3aUMOJICHCTBHE 3apsI0B

10.4

OnuceiBaTh MEXaHUYECKOEC JABOKCHUE, MCIIOJIb3Ys (1)I/ISI/ILICCKI/I€
BCJIIMYMHBI: KOOpAUWHATA, IIYyTh, IEPEMEIICHUC, CKOPOCTh, YCKOPCHHUE,
Macca T€ja, CHJIa, HUMIYJIbC TEClIa, KHHCTHYCCKAsd OHEPIrusl,
IMOTCHIHAJIbHAasd JSHEPIrus, MCXaHN4YCCKas pa60Ta, MEXaHHUYCCKast
MOHIIHOCTb, IIpK OIIMCAHHWH IIPpaBUJIbHO TPAKTOBATb (I)I/ISI/I‘IGCKI/Iﬁ
CMBICJI HCIIOJIB3YyEMbBIX BCJIWYHUH, HUX 0003HAYEeHHUsI U CAWHHNIBI,
HaxXoJUTb (l)OpMy.]'IbI, CBA3BIBAOIINC JAHHYIO (I)I/ISI/I‘IGCKYIO BCIIMYNHY
C ApYIrMMHU BCIMUYNHAMU

10.5

OnuceBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TE€lI U TEIJIOBBIC
SABJICHUS, HCIIOJIb3Ys q)HSI/I‘leCKI/Ie BCIIMYMHBI: JaBJICHHUC TIa3sa,
TEMIICpATypa, CpCAHAA KHUHCTUYCCKAA OHEPrusd XaoTHUYCCKOTO
ABUIKCHHUA MOJICKYJI, CPCAHCKBAJpaTUYHAsA CKOPOCTbH MOJICKYII,
KOJIMYCCTBO  TCIUIOTBI, BHYTPCHHASA SHEPIuUd, pa60Ta rasa,
KOS(I)(l)I/IL[I/IeHT MMOJIE3HOTO JEHCTBUS TEIJIOBOIO ABUTATCIIA, IIPU
OIIMCaHNHN MpaBUJIBHO TPAaKTOBATh (I)I/ISI/ILIGCKI/II\;I CMBICJI
HCIIOJIB3YEMbBIX BCJIWYUH, UX 0003HAYCHUS U CAWHUIIBI, HAXOOUTH
(I)OpMYJ'ILI, CBA3BIBAOIUC JTAHHYIO (I)I/I3I/I‘-IGCKYIO BCIIMYUHY C
APYTruMHU BCIIMYHUHAM




10.6

OnuceiBaTh HW3YYCHHBIE JJIEKTPUUYECKUE CBOICTBA BEIIECTBA W
JNEKTpUYECKUE SBIEHUS (TPOIECCHI), WCMONB3yd (U3NIECKUE
BEJIMYMHBI:  JJIEKTPUYECKUI  3apsd,  DJIEKTPUUYECKOE  IIOJIE,
HaIpsHDKEHHOCTh  TOJIA, MOTEHIHAN, Pa3HOCTh MOTEHIUAJIOB; TPHU
ONMCAaHUU  TPABWIBHO  TPaKkTOBaTh  (DU3MYECKUN  CMBICIH
WCIIOJIb3YEMbIX BEJIMYMH, WX 0003HAUYCHMS] M €IUHUIIbI; YKa3bIBATh
(hopMyITBI, CBS3BIBAIOININE TAHHYIO (U3NUYCCKYIO BETUIHHY C IPYTUMH
BEIIMYUHAMU

10.7

aHATM3UPOBATh (PU3MUECKUE TIPOLECCHl W SIBICHUS, HCIOJIB3YS
¢u3nveckre 3aKOHBI M IPUHIIHUIBI: 3aKOH BCEMUPHOTO TATOTEHHS, I,
II n 111 3axoHbI HBFOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW YJHEPT UM,
3aKOH COXPAaHEHHUs UMITYJIbCA, IPUHIINI CYNEPIO3UIIMH CUIL, IPUHIINIL
PaBHOIIPABHsI HMHEPLHUAIBHBIX CHUCTEM OTCYETA; MOJIEKYISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIIECTBA, Ia30BbIE 3aAKOHBI, CBA3b
CpPEeIHEW KMHETHYECKOW SHEPrUMU TEIJIOBOTO JBMKEHHUS MOJIEKYI C
a0COIOTHON TEeMIEpaTypoi, MepBbId 3aKOH TEPMOJAUHAMMKH; 3aKOH
COXPAaHEHHs DIIEKTPUYECKOro 3apsaa, 3akoH KynoHa; mpm sTom
pa3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €I0 MaTeMaTHYECKOE
BBIpa)KEHUE U YCIOBUS (TpaHMIIbl, 00JIaCTH) IPUMEHUMOCTHU

10.8

OOBACHATP OCHOBHBIE MPHUHIMIBI ACHCTBHSI MAaIllUH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS HUX 0€30MacHOro
WCIIOJIb30BAHNSI B IOBCETHEBHOM KU3HU

10.9

BEINONMHATE SKCIEPUMEHTHI 110 UCCIIEIOBAHUIO (PH3HUECKUX SBICHUN
Y TIPOIIECCOB C WCIIOJIb30BAaHUEM TPSMBIX M KOCBEHHBIX H3MEpPEHHIA;
pu 3ToM (HOPMYITHPOBaThH TPOOIeMy (3a/1a4y) B THIIOTE3y YY4€OHOTO
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  MPEIUIOKEHHOTO
000pyIOBaHUs, POBOAUTH OMBIT ¥ (POPMYIHPOBATH BBIBOIBI

10.10

OcymiecTBiATh MNpsIMbIE U KOCBEHHBIE H3MEpPEHHUS (UINYECKUX
BEJIMYMH; MPU 3TOM BbIOUpATh ONTUMAJIbHBIA CIIOCOO M3MEpPEHUs U
UCIO0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEUTHOCTEH H3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MeXAY (GU3WYECKUMU BETUYMHAMU C
UCIOJIb30BAHUEM MPSMBIX H3MEPEHHI; MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DMKCHpPOBATh pPE3yIbTAaThl IMOIYYEHHON 3aBHCHUMOCTHU
(bu3MUecKUX BETUYMH B BUE TaOIUIl U TpaUKOB, €J1aTh BBIBOIBI 1O
pe3yapTaTaM HCCIeI0BaHUS

10.12

CobOmomaTe mpaBuia 0e€30MacHOrO0 Tpylda TMpU  MPOBEICHUU
UCCIIEJIOBAaHUM B paMKax y4eOHOTO JKCIIepUMEHTa, Yy4eOHO-
UCCIIEIOBATENIbCKON M MPOEKTHON AESITETbHOCTU C MCIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U Ta00OPATOPHOTO 000PYAOBAHUS

10.13

Pemate pacuéTHble 3aJjauul ¢ SIBHO 3aJaHHOM (hU3NUECKOil MOJENbIo,
UCTIOJb3Ys (PU3MYECKUEe 3aKOHBbl W MPHUHIUIBI;, HA OCHOBE aHalIH3a
yCIOBMS 3aJaud  BBIOMpaTh (U3MYECKYI0 MOJIENb, BBIIENATH
¢u3nyeckre BeTMUMHBI U GOPMYJIIbI, HEOOXOAUMBIE IS €€ pelIeHus,
IPOBOAMTH pacuy€Tel M OLEHUBAThb PEaJbHOCTh IOJyYEHHOTO
3Ha4YeHUs (PU3NYECKOI BETUUNHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyu: BBICTpPAUBATDh JOTHYCCKH
HETIPOTUBOPCUUBYIO LCTIOYUKY paCCY)KI[CHI/Iﬁ C OHOpOI71 Ha U3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTH U (I)I/IBI/I‘ICCKI/IC SIBJICHUA




10.15

Hcnonb3oBarh npu pelieHUMH Y4eOHBIX 337ad  COBPEMEHHBIE
WH(POPMAIIMOHHbIE TEXHOJOTHH ISl IOWCKA, CTPYKTYPHPOBAHHMA,
UHTEPIpPETALIMM U IPEACTaBICHUS] Y4€OHOM M HAyYHO-IOMMYJISIPHON
nH(pOpMAIINH, TIOTYICHHON U3 Pa3IMYHbIX HCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATH M0JIy4aeMYyI0 HH(POPMALIUIO

10.16

[IpuBoauTE mpuUMeEpHI BKJIaJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO
MHpa, B PA3BUTHE TEXHUKH U TEXHOJOTUN

10.17

Hcnonps3oBaTh TeOpeTHYECKHE 3HAHUS MO (PU3HMKE B TOBCEIHEBHOMN
KU3HH U1 oOecriedeHus] 0€30MacHOCTH TpU  OOpalieHud ¢
npubopaMu ¥ TEXHUYECKHMMH YCTPOWCTBAMH, Ui COXpaHEHHS
3I0pPOBBSI W COOJIONEHUS HOPM OSKOJIOTUYECKOTO TOBEICHUS B
OKpY>Kalolleu cpeie

10.18

PaboTath B rpynie ¢ BHIIOJHEHUEM Pa3IUYHbIX COLIMAIbHBIX POJIEH,
IUIAaHUPOBAaTh  pabOTy TIpPYHIbl, palUUMOHAIBHO  PpacHpeaessiTh
00s3aHHOCTH M IUJJAHUPOBATh JESATEIbHOCTh B HECTAHJAAPTHBIX
CUTyalusAX, aJ€KBaTHO OLICHMBATh BKJAJ Ka)XJOTO W3 YYaCTHUKOB
IPYIIBI B pelIEeHHuEe paccMaTpUBaeMoi mpooOIeMbl

11 KJIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeIHEro 001ero 00pa3oBaHus

11.1

JleMoHCTpHpOBaTh Ha MpHUMEpax pojb M MecTo (U3UKU B
(hopMHpPOBaHUM COBPEMEHHON HAyYHOW KapTHUHBI MHUpa, B PA3BUTHH
COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKON JIEATEIBHOCTH
JIOCH, LIETOCTHOCTh U €IMHCTBO (PM3NYECKON KapTHHBI MUPA

11.2

VauTeIBaTh I'paHULbI IPUMCHCHUA U3YUYCHHBIX (1)I/ISI/ILICCKI/IX MOHeHeﬁZ
TOYCYHBIN 3J'I€KTpH‘ICCKPIfI 3apsd, AACpHasA MOJCIIb aTOMA, HYKJIOHHAsA
MOJCJIb aTOMHOI'O AApa IMPpU PpCIHICHUN (bHBI/I‘lCCKI/IX 3aJa4

11.3

Pacno3naBate pusnyeckue sBiaeHUs (IIPOIECChl) U OOBIACHATH UX Ha
OCHOBE 3aKOHOB JJICKTPOJMHAMUKA ¥  KBAaHTOBOW  (DU3HKU:
ANIEKTPUYECKasi MPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JICMCTBUS  TOKA,  B3aMMOJCHCTBHE  MAarHUTOB,
AJIEKTPOMArHUTHasl MHIYKIUS, JCHCTBHME MArHUTHOTO TIOJsS Ha
NPOBOJHUK C TOKOM M JBWKYIIUICS 3apsj, SJIEKTPOMArHUTHBIE
KOJICOAHUsT W BOJIHBI, NPSMOJMHEHHOE pPACIpPOCTPAHCHUE CBETA,
OTpakeHHWe, TpelomiieHHe, wuHTepdepeHuus, audpakuus u
TOJISIPU3AIINS CBETA, UCIIEPCUST CBETA, (POTONIEKTPHUECKUH IPPEKT
(dbotorddexT), cBeTOBOE MaBICHHE, BOSHHUKHOBEHHE JMHEHYATOrO
CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAss W  HCKYCCTBEHHas
pPaTMOaKTUBHOCTD

11.4

OnuceIBaTh HU3Y4YCHHBIC CBOIMCTBa BEIIECTBA (BJ'IeKTpI/I‘{eCKI/Ie,
MAarivuTHBIC, OITHYCCKUC, DJICKTPUYCCKYIO ITPOBOANMOCTD PA3JIMYHBIX
cpen) U DJICKTPOMArHuTHBIC ABJICHHUA (HpOI_ICCCBI), HCTIOJIb3Ys
(I)I/I3I/I‘-IGCKI/IC BCJIIMYHHBI! BJICKTpI/I‘-ICCKI/Iﬁ 3apsan, CHJla  TOKa,




JIEKTPUYECKOE  HANPSIKEHHE, JIIEKTPUYECKOE  CONPOTUBIICHUE,
paszHocTh noteHuuanos, JJIC, pabora Toka, UHIYKIUS MarHUTHOI'O
nosst, cwia Ammepa, cuna JlopeHna, MHAYKTUBHOCTb KaTyILKH,
OHEPIUsA SJICKTPUUCCKOI0O U MAarHuTHOI'O HOJIGI\/’I, nepuoa 1 4aCtrora
KoJieOaHMH B KoJIe0aTeIbHOM KOHTYPE, 3apsi/i U CHJIa TOKA B IIpOIiecce
TapMOHHMYECKHX  JJEKTPOMArHUTHBIX  KoJieObaHWd,  (oKycHOe
PacCTOAHUC U ONTUYCCKaA CHJIa JIMH3bI, IIPHU OIMMCAHWH IIPABUJIBHO
TPAaKTOBATbH (1)I/I3I/I‘-I€CKI/Iﬁ CMBICJI HCHOJIb3YEMBIX BCIWYWH, HX
00O3HaueHHWs] W EIWHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE
JTaHHYIO (PU3HYECKYI0 BETHUUHY C IPYTHMHU BEIUYMHAMU

11.5

OnuceiBaTh H3y4YEHHbIE KBAHTOBBIE SIBIEHHMS U  IPOILECCHI,
UCTIONIb3Ysl (PU3UYECKUE BEIMUYMHBI: CKOPOCTH 3JEKTPOMATHUTHBIX
BOJIH, JUIMHA BOJIHBI U YacTOTa CBETA, YHEPTUs U UMIYJbC (HOTOHA,
MIepUOJ MOJIypacnaja, SHEPTusl CBSA3M ATOMHBIX SJI€p; IPU ONIMCAHUH
MpaBUJIbHO TPaKTOBaTh (U3MYECKUH CMBICT  MCIOJIb3YEMBIX
BEJIMYMH, HUX OOO3HAUEHUs W EIUHUILBI; YyKa3blBaTh (HOPMYIIBI,
CBSA3BIBAIOIINE JaHHYIO (U3UYECKYI0 BEJIMYMHY C JPYrUMU
BEJIMYMHAMHU, BBIUUCIIATh 3HaUE€HUE (PU3NUECKOI BETHMUYUHbI

11.6

Ananmu3upoBaTh (U3HYECKWE TIPOIECCHl W SBICHUS, HCIIONB3YS
¢u3nveckne 3aKOHBI W TPUHIOMINBL: 3akoH OMa, 3aKOHBI
MOCJIEIOBATEILHOTO M TapajieIbHOTO COEAMHEHHUS IMPOBOJIHUKOB,
3akoH JIxoynsa — JleHna, 3aKOH 3J€KTPOMarHMTHOM MHIYKIUH, 3aKOH
MPSIMOJIMHEHHOTO paCIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHBI TPEJOMJIEHUS CBETa, ypaBHEHHE OUHINTEMHA IS
dboTodrddexra, 3aKOH COXpPAaHCHHUS DSHEPTUU, 3aKOH COXpPaHCHUS
HMMITyJIbCa, 3aKOH COXPaHEHHs DSJIEKTPUUYECKOTro 3apsnia, 3aKOoH
COXpaHEHHUsI MaccoBOrO 4YHCNIa, MOcTynarsl bopa, 3akoH
pPaIMoOaKTUBHOTO pachajaa; NOpu OSTOM pa3indarh CJIOBECHYIO
(hopMyYITHPOBKY 3aKOHA, €r0 MATEMAaTUUYECKOE BhIPAXKEHUE U YCIIOBUS
(rpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'IHTB HaIlpaBJICHUC BCKTOpa HWHAYKOHHW MArHuTHOI'O IIOJIA
ITPOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHJIBI HopeHua

11.8

Crpoutrb ¥ ONHCHIBaTH M300paKEHUE, CO3JAABAEMOE ILIOCKUM
3€pKajJIoM, TOHKOM JIMH301

11.9

BBINONMHATE SKCIIEPUMEHTHI 110 UCCIICTIOBAHUIO (PH3HUECKUX SBJICHUN
U TPOLIECCOB C MCIOJH30BAHUEM IPSMBIX U KOCBEHHBIX U3MEPCHUH;
npu 3ToM GOPMYIUPOBATH MPOOIeMY (3aa4y) U TUIOTE3Y y4eOHOTO
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  MPEIJIOKCHHOTO
000py/I0BaHUs1, IPOBOJIUTH OMBIT ¥ (POPMYIHPOBATH BHIBOIbI

11.10

OCYH.[GCTBJ'IHTL IOpsAMBIC KW KOCBCHHLIC H3MCPCHUS (I)I/ISI/I‘IeCKI/IX
BCJIIMYHH,; IIPU 3TOM BBI6I/IpaTB OINTHMAJIbHBIN CIIOCO0 HU3MCPCHUA U
HCIIOJIb30BaTh N3BCCTHBIC MCTO bl OICHKH HOFpCH.IHOCTGﬁ I/I3MepeHI/II71

11.11

HccnenoBaTh 3aBUCUMOCTH (DPU3UUECKUX BEIUYHMH C UCIIOJIB30BaHUEM
OpSIMBIX M3MEPEHMH; IPU OSTOM KOHCTPYMPOBaTb YCTaHOBKY,
(buKCUpOBaTh pe3yibTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3NYECKUX
BEJIMYMH B BUJIE TaONUI U TpaUKOB, A€TaTh BBIBO/IBI IO pe3yabTaTaM
HCCIIEI0OBAaHUS

11.12

Cobmroate mpaBmia 0e30MacHOr0 TpyAa TMpH  MPOBEICHHUH
UCCIIeIOBaHUNH B  paMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-




HCCJIEIOBATENILCKOM U MMPOEKTHOM IESITEIBHOCTH C UCIOJIb30BAHUEM
M3MEpPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYIOBAHHUS

11.13

Pemate pacuérHble 3aauu ¢ SIBHO 33JaHHOU (PU3NUECKOI MOJEIbIO,
HCIIOJIb3YA (bPISI/I‘ICCKI/IC 3aKOHBI W NPUHOUIIBI; HA OCHOBC aHAJIM3a
YCIOBUA  3adadu BI)I6I/IpaTI) (1)I/I3I/I'-ICCKYIO MOACIb, BBIACIIATH
¢u3nveckre BeTMYMHBI U (POPMYITBI, HEOOXOAUMBIE ISl € pelIeHus,
IMPOBOAUTH paC‘-IéTI)I U OLCHHBAThL PCAJBHOCTHL IOJYUYCHHOI'O
3Ha4YeHUs (HU3NIECKOIN BETUUNHBI

11.14

Pemrare  xaueCcTBEHHbIE  3aJauu:  BBICTPAMBAThb  JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYNKIACHUHN C ONIOPOM HA U3Y4YCHHBIC
3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKHE SBJICHUS

11.15

Wcnonb3oBath mnpu pemieHnd Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(OPMAaLlMOHHBIE TEXHOJOTUU JJIsi TOUCKA, CTPYKTYpUpPOBaHUS,
WHTEpIpEeTalli U MPeACTaBICHUs] Y4eOHOW W HAy4YHO-NOMYJISIPHON
nH(pOpMaINH, TOJTYYEHHON U3 Pa3INYHbIX UCTOYHUKOB; KPUTUYECKH
aHAITM3UPOBATH MOJy4aEMYI0 HH(POPMALIUIO

11.16

OOBSICHATH TIPUHITUIIBI ACHUCTBUS MAIINH, TPUOOPOB M TEXHUUECKHUX
YCTPOWCTB; pa3inyaTh YCJIOBHUS WX OE€30TACHOTO HMCIOJIb30BAaHUS B
MOBCEIHEBHOMN KU3HU

11.17

[IpuBouTH MpUMeEpHI BKJIa/la POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(hU3HMKOB B pa3BUTHE HAyKH, B O0BSICHEHHE MTPOLIECCOB OKPYKAIOILIETO
MUpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonp30Bath TEOPETHYECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOM
KU3HU i1 oOecriedeHus: 0e30MacHOCTH Tpu  OOpalieHuW C
npuooOpaMH W TEXHUYECKUMHU YCTPOMCTBAMHU, [UIsI COXpPaHEHUS
3I0POBbs W COOJIOJEHUS HOPM SKOJIOTHUECKOTO TIOBEICHUS B
OKpY>Kalollen cpene

11.19

PaGorath B rpymme ¢ BBINOJHEHHEM Pa3IMYHBIX COLMATIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYNNbl, PAUOHAIBHO  PACHpPEIeNsTh
00s13aHHOCTM ¥ IUIAHUPOBATh JEATEIILHOCTh B HECTaHJIAPTHBIX
CUTyallUsIX, a/IeKBaTHO OLCHMBATh BKJIAJ] KAXJOTO0 W3 YYaCTHUKOB
TPYIIIBI B pellIeHHE paccMaTpuBaeMoi poOieMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Kon
MPOBEPAEMOro
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

OU3NKA 1 METOZIBI HAYYHOI'O [TO3HAHU A

1.1

®usuka — Hayka o npupoze. HayuHble MeTonbl
MTO3HAHMS OKPYXKAIOIIEro MHpa. Pounb
JKCIIEPUMEHTa W TEOPUM B IPOLECCE ITO3HAHMS
IpUPOJIbl. DKCIEPUMEHT B (DUBHKE

1.2

MonenupoBanue (bu3UIeCcKuX SIBJIEHUN u
npoueccoB. Hayunsle rumnote3sl. ®dusnueckue
3aKOHBl W TEOpUHU. ['paHMIIBI NPUMEHUMOCTH
¢usnyeckux 3akoHOB. I[IpMHLMII COOTBETCTBUS.
Ponrp u wmecro ¢usuku B (dopMHUpOBaHUU
COBPEMEHHOM  HAy4yHOM KApTUHBI MHUpa, B
MIPaKTUYECKON eI TeIbHOCTH JIOAeH

MEXAHUKA

KMHEMATHUKA

2.1.1

Mexannueckoe  naBmwxkenue. OTHOCHUTEILHOCTE
MEXaHU4YecKoro nBmwkeHns. CucremMa oOTCYETA.
Tpaekropust

2.1.2

[lepemenienne, ckopocTh (CpemHsisi CKOPOCTb,
MT'HOBEHHasl CKOPOCTbh) M YCKOPEHHE MaTepHUaIbHON
TOYKH, UX MPOEKIIMH Ha OCU CHUCTEMbl KOOPIUHAT.
Cli0)xeHue NepeMEIICHUI U CII0KEHUE CKOPOCTEH

2.1.3

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIMHEHHOE
nBukeHue. ['paduku 3aBHCUMOCTH  KOOpPIMHAT,
CKOPOCTH, YCKOpEHUS, IyTH U [epeMelleHUs
MaTepuaIbHOU TOUYKU OT BpEMEHU

2.1

2.14

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOTHOTO
maJcHus

2.1.5

Kpuonuneiinoe JIBIDKCHHE. PaBHOMEpHOE
JIBUKEHHE MATepUANBbHON TOYKU MO OKPYKHOCTH.
VYrnoBasi cKOpoCTb, JIMHEHHas ckopocTs. [lepuon u
yactoTa. [leHTpocTpemMuTensHOe yCKOpeHHe

2.1.6

Texanudeckue YCTpOﬁCTBaZ CIIMAOMETP, ABUKCHHUC
CHapsA 0B, HCITHBIC U pCMCHHBIC IICpCaavun

2.1.7

[IpakTnyeckue paboThl. V3MepeHHe MrHOBEHHON
ckopoctu. HccnenoBaHuMEe COOTHOLIECHHUS MEXKIY
yTAMU, IIPOWIEHHBIMHU TEJIOM 3a
IIOCJIEIOBATEIILHBIE PABHBIE IIPOMEKYTKH BPEMEHU
IIPY PAaBHOYCKOPEHHOM JIBIJKCHUHM C HadaJlbHOU
CKOpPOCTBIO, paBHOW HyIH. M3ydyeHue IBHKEHUS




HIapHUKa B BI3KOU XUAKOCTH. M3yueHue nBuxeHus
TeJa, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JTUHAMUKA

2.2.1

[IpuHnun ortHOcutensHOCTH ['anmunes. Ilepseiid
3akoH HproToHa. IHEepuuanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [IpyuHIun cynepno3unyu cui

223

Bropoit 3akoH HproTOHA A1 MaTepualbHONW TOYKH
B uHepuuainbHoi cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA /171 MaTepuanbHbIX TOUYEK

224

3akoH BceMupHOro TtsiroreHus. Cuna TSHKECTH.
[TepBast kocmMudeckasi CKOpocTh. Bec Temna

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHus
CKOJIbKEHUSI U cwiia TpeHus nokosi. Koadpduuuent
TpeHust. Cuia CONpOTUBIIEHUS MPH JABMKEHUU TeJa
B KHJIKOCTHU WJIU Ta3e

2.2.7

[TocTynarensHOe W  BpalarelbHOE JBUKCHHE
a0COJIIOTHO TBEPJIOTO TeJa

2.2.8

MOMEHT CHJIBI OTHOCHTEIHLHO OCH BpalicHu.

[Ineqo cunbl. YcnoBus paBHOBECHUS TBEPIOTO TEJA B
4(60)

229

Texnuueckue YCTpOMCTBA: MOIITUITHUAKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB

2.2.10

[Ipaktnueckue paboTel. M3ydeHwe IBUIKEHUSA
Opycka 10 HAKJIOHHOM TUIOCKOCTH TOJ| JE€HCTBHEM
HECKOJNBKHX CHII. VcciemoBaHue 3aBHCUMOCTH CHII
YOPYrOCTH, BO3HUKAKOIIMX B jJAeGopMHUpyeMOi
NPY)XHWHE U PE3MHOBOM 00pasiie, OT BEIUYUHBI MX
nedopmaruu. MccnenoBanue yclIoBU paBHOBECHS
TBEPJOTO TeJIa, UMEIOIIETO OCh BPAIICHHUS

2.3

3AKOHbI COXPAHEHUS B MEXAHUKE

2.3.1

I/IMHYHBC MaTepHaﬂBHOﬁ TOYKH, CHCTCEMBI
MaTCpHaIbHbBIX TOYCK. I/IMHYJ'II)C CHJIbI 1 HU3MCHCHUC
HMITYJIbCa TCJla

2.3.2

3akoH coxpaHeHus umnyinbca B HMCO. PeakruBnHoe
JIBIDKEHUE

233

PabGora cunel

234

MomiHoCcTE cHIIBI

2.3.5

Kunernueckas OHEPTHUA MaTepHaHbHOﬁ TOYKH.
TeopeMa 0 KHHETHYECKOM OHEPTrUn

2.3.6

[MoTennmaneHass sHeprus. [loTeHnmanpHas >SHEPrus
yrpyro aedhopMupoBaHHOU NpyKuHBI. [loTeHMansHas
SHEprus Tesa BOJIM3H MOBEPXHOCTH 3eMIIU

2.3.7

IloTeHuManbHble U HENOTECHLMWAIbHBIE CHIIBI. CBs3b
pa6OTLI HCMIOTCHIMAJIBHBIX CHJI C HU3MCHCHUCM
MEXaHHU4YeCKOM OHEPTUn CUCTEMBI TCII. 3akoH
COXPAaHCHUA MEXaHU4YeCKOM OHCPIrun




2.3.8

Yrpyrue u Heynpyrue CTOJKHOBEHUS

TexHuyecKkue yCTpouCTBa: ABUKEHHUE PAKET, BOJOMET,

2.3.9 .

KOIIEP, IPYKUHHBIN ITUCTOJIET

[IpakTuyeckue paboThl. M3ydeHue CBSA3M CKOPOCTEH
723.10 Ten npu HeynpyroM ynape. HcciaemnoBanue cCBs3H

pa6OTI>I CHJIBI C U3BMCHCHHEM MEXaHHUYCCKOI OHCpPIrun
TCIa

MOJIEKVJISAPHASA ®U3UKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OCHOBHBIE TIOJIOKCHHSI MOJIEKYJISAPHO-KHHETHYECKOM
Teopun.  bpoyHoBckoe  aBwxkeHue. [Judpdysus.
XapakTtep [JBWKEHUS UM B3aUMOJCHCTBHS YaCTHIL
BeEIIlECTBA

3.1.2

Mojienu cTpoeHus ra30B, JKUAKOCTEN U TBEPIBIX TEI U
00OBsICHEHHE CBOICTB BEIIECTBA HAa OCHOBE JTHUX
Moeen

Macca monekyn. KonndectBo BemectBa. [loctosiHHas
ABoraapo

TermnoBoe paBHOBecue. TemmnepaTypa U €€ U3MEpPEHUE.
[IIkxama remneparyp Lenscus

Mopnens wuaeanpHoro rasza. OCHOBHOE ypaBHEHHUE
MOJICKYJISIPHO-KUHETHUECKOW TEOPUH UJICATTHHOTO rasza

3.1.6

AOcomroTHass TeMmIiepaTypa Kak Mepa CpeaHeu
KUHETUYECKOM SHEPruM TEIIOBOTO JABMXKEHUS YaCTHI]
raza. [lIkana temneparyp KenbBuna

3.1.7

VpaBuenue Kuaneiippona — MennaeneeBa. 3akoH
JanpToHa

3.1.8

["a3oBble 3akoHbI. M30mporieccsl B UAeaIbHOM Ta3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA: H30TEpMa,
n30X0pa, n3obapa

3.1.9

Texnuyeckue ycTponucTBa: TepMOMETp, OAPOMETP

3.1.10

[TpaxkTrueckue paboTel. M3mMepeHue Macchl BO3lyXa B
KJacCHOW KkoMHare. lccrnenoBaHue 3aBUCHUMOCTH
MEXJ1y IapaMeTpaMy COCTOSHUS pa3pexEeHHOro ra3a

3.2

OCHOBbI TEPMOMHAMUMKN

3.2.1

TepMO,Z[I/IHaMI/I‘IeCKaSI CHUCTEMaA. BHYTpeHHHH OHCPIuAa
TCpMO,Z[HH&MPI‘IGCKOfI CHCTEMBI M  CIIOCOOBI €€
HN3MCHCHUA

3.2.2

KonmuectBo TemnoTel u paboTta. BHyTpeHHss sHEprus
OJIHOATOMHOTO MJICAJIBHOT'O Tra3a

323

Bunpl TEIUIONIEpeIauu: TEIUIONPOBOJHOCTD,
KOHBEKIHUs,  M3IydeHue. TemnoéMKoCTh  Tena.
Y nennHas TEIIOEMKOCTD BEIIECTBA. Pacuér
KOJINYECTBA TEIJIOTHI IPU TEIUIONEpeiaye

324

IlepBeiii  3akoH  TepmoauHamMuku. [IpumeneHue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K H30IPOLECCAM.
I'pacdmueckas nHTEepIpeTanus paboThl ra3a




TermmoBsie MamnHbl. [[pUHIMIIBI JEHCTBUS TETUIOBBIX
mamwH. [IpeoOpa3oBaHus HSHEPrUM B  TEIUIOBBIX

3.25 .
mamuHax. Koadduuument nonesnoro neiicreus (nanee
— KIIJI) TernmoBoit mamunbl. ukn Kapuo u ero KIT/]
Bropoit 3akon TtepmoamHamuku. HeoOpatumocTth
3.2.6 MpoILIECCOB B  Mpupojie. TeroBbie JIBUTATENH.
DKoJIOTHYECKHE TPOOIEMBI TeTUIOHEPTETHKH
397 TexHnu4eckue yCTpPOWCTBA: JBUIAaTellb BHYTPEHHETO
- Cropanus, ObITOBOM XOJIOAUIIbHUK, KOHJAUIIMOHED
398 [IpakTnueckue pabotTel. M3mepeHue  ynenbHOU

TEIUIOEMKOCTH

AT'PETATHBIE COCTOSHNUA BEILIECBA. ®A30BbIE

[NEPEXO/IbI

[TapooOpa3oBanue u koHjeHcauus. Mcnapenue u

3.3.1 KWAMEHWe. YenpHas TeioTa NapooOpa3oBaHMSL.
3aBUCHUMOCTD TEMIIEPATYPHI KUTICHUSI OT 1aBJICHUS
330 AOcCoIOTHAsE ¥ OTHOCHUTEJIbHAS BJIAXKHOCTH BO3/yXa.
Hacspimennsii nap
TBépnoe Teno. Kpucraminueckue u amopgHbie Tena.
3.3.3 AHnszoTponus  CBOMCTB  KpucramuioB.  Kujkue
3.3 kpuctaiuibl. COBpeMEHHbIE MATEPUAIIBI
334 [InaBieHne W KpucTaM3anuda. YelbHas TEIoTa
iasseHus. CyOaumanus
3.3.5 YpaBHEHHE TEIJIOBOTO OaaHca
TexHuyeckue ycTpocTBa: TMTPOMETP U TICUXPOMETP,
336 KaJOPUMETpP, TEXHOJOTHMH TMOJYYEHHUS COBPEMEHHBIX
MaTepuaioB, B TOM YHCIE HAHOMATEepHAJIOB, U
HAHOTEXHOJIOTUU
337 [Tpaktuueckue paboThl. M3MepeHune BIAXHOCTH
BO3/yXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
411 OnexTpuzanus Tell. JJeKTpuyeckui 3apsia. JlBa Bumaa
ANIEKTPUYECKHUX 3apsiI0B
4.1.2 [IpoBOAHUKH, TUIEKTPUKHU U TOJYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHUsl ANEKTPUUECKOT0 3apsiaa
4.14 B3anmoneiictue 3apsiioB. 3akoH Kynona
4.1 DIIEKTpUYECcKoe ToJie. Hanpsokénnoctsb
4.1.5 JJIEKTPUYECKOTO MojsA. IlpyHuun cyneprosunuu.
JIuHnY HanPsSKEHHOCTH SIIEKTPUUYECKOTO MO
416 PaGota cun snekrpocratudeckoro mois. [loreHuman.
Pa3HocTh noTeHIMATIOB
[IpoBogHMKM W  AMPIEKTPUKHM B  MOCTOSSHHOM
4.1.7 3IEKTPUIECKOM noJie. Jusnexkrpruueckas

IMPOHUTTACMOCTDH




OnexrpoéMkocts. KoHaeHcatop. OneKTpoEMKOCTh

4.1.8 IUIOCKOTO  KOHJIEHCaTopa. OHEpPrusi 3apsHKEeHHOIO
KOHJICHCAaTOPa
TexHuueckue YCTPOMCTBA: JIIEKTPOCKOIIL,

419 JNEKTPOMETP, DIIEKTPOCTATUYECKAS 3aIuTa,
3a3eMJICHHE ANEKTPOIIPUOOPOB, KOHZEHCATOD,
KCEpPOKC, CTPYHHBIN ITPUHTED

4.1.10 [IpakTnueckue padoTsl. M3mepenue anekrpoémkocTu

KOHJICHCATOpa

4.2

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX

CPEJIAX

4.2.1

YcnoBusa CyILIECTBOBAHUSA HOCTOSIHHOTO
aneKTpuieckoro toka. Mcrounnku toka. Cuia Toka.
TlocTOSAHHBIN TOK

4.2.2

Hanpsokenue. 3akon OMma 15 ydacTka Lenu

4.2.3

DneKTpuueckoe COINIPOTHUBIICHUE. VY nensHOE
CONPOTHBIICHUE BEIIECTBA

4.2.4

HOCJ’IG)IOB&TGJ'H)HOG, mapaJjiCJIbHOC, CMCHOIaHHOC
COCAMHCHUEC ITPOBOIHUKOB

4.2.5

PaboTa snekrpuueckoro Toka. 3akon [xoyms — Jlenma

4.2.6

MOIIHOCTD 3JIEKTPUYECKOTO TOKA

4.2.7

aneKTpoaBKymas cuna (nanee — 9J1C) u BHyTpeHHEE
COTNPOTUBJICHHE MCTOYHHMKA TOKa. 3akoH Oma mid
MOJTHOM (3aMKHYTOM) anekTpudeckoit menu. Koporkoe
3aMbIKaHUE

4.2.8

DONEeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAJIIOB.
3aBUCHUMOCTh COMPOTHUBIIEHUS  METAUIOB  OT
Temmeparypbl. CBepXImpoBOIUMOCTh

4.29

OnekTpuyeckuii  Tok B Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBonuuku. CoOCTBeHHass M MOpUMecHas
IPOBOAMMOCTG  MOJYNpOBOAHMKOB. CBolicTBa p-n
nepexoja. [lomynpoBoJHUKOBBIE TPHUOOPHI

4.2.11

:‘)HGKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJIUTAX.
:‘)HGKTpOHI/ITI/I‘ICCKaH AJuccounanus. BJ'ICKTPOJ'II/B

4.2.12

DJIeKTpuYecKkuil TOK B razax. CaMOCTOSATENbHBIA U
HECaMOCTOSITEIbHBIM  pa3psia.  Pa3nuduHple  THIIBI
caMOCTOSTENBHOTO paszpsna. Mosnus. [Tnazma

4.2.13

TexHudyeckue yCTpoiCTBa: aMIIEpMETP, BOJBTMETP,
peocTaT, MCTOYHHMKHM TOKa, 3JIEKTPOHArpeBaTElIbHbIE
npudopHl, NIEKTPOOCBETUTENBHBIE npudopBI,
TEPMOMETP  CONPOTHUBIIEHHS, BaKyyMHBI JHOJ,
TEPMUCTOPHI U POTOPE3IUCTOPBI, TOTYIPOBOTHUKOBBIN
JIMOJ1, TaJIbBAaHUKA

4.2.14

HpaKTI/I‘-IeCKI/Ie pa6OTLI. H3y‘ICHI/IC CMCIIaHHOI'O
COCOAMHCHUA PE3UCTOPOB.




N3mepenue D/IC ucTOYHMKA TOKA U €r0 BHYTPEHHETO
conpoTtuBiieHus. Habmonenue anekTpoiansa

11 KJIACC
Kon Koanposepsiemoro
IIpoBepsiemble 3J1eMeHTbI COAEPKAHUS
pasjaesa | 3JjieMeHTa
4 SJIEKTPOJUHAMUKA
MATHUTHOE I10OJIE. DJIEKTPOMAT'HUTHA S UHAYKIIMA

431 TlocTosguusie MAarHUTHI. BsauMmopeiictBue
MMOCTOSIHHBIX MarHUTOB
MaruuTHOE  TOJIE. Bexkrop  MarHuTHOM
uHAyKuu. IlpuHnun cynepnozunmu. JlnHnm

432 MarHuTHOM  uWHAYKIMU. KaptunHa  nuHMM
MarHUTHOW WHAYKIIMH TOJS  TOCTOSHHBIX
MarHuToB
MarautHOoe TOJi€ TPOBOJHUKA C  TOKOM.
Kaptuna nuHMII 1ONA UIMHHOTO MPSMOIO

4.3.3 NPOBOJHMKA M  3aMKHYTOTO  KOJBIEBOTO
MPOBOJHUKA, KAaTYIIKHA ¢ TOKOM. OnbIT DpcTeaa.
B3aumoelicTBue mpoBOAHUKOB C TOKOM

434 Cuna Amrepa, eé MOyllb U HalpaBJIeHHIE
Cuna JlopeHua, e€ MoAynb W HampaBJICHHE.

4.3.5 JIBMKEHHE 3apsKEHHOM YaCTUIBI B OHOPOIHOM
MarHuTHoM noJjie. Pabota cunel Jlopenma

43 4.3.6 SIBiIeHME ANEKTPOMArHUTHOM UHAYKITUU

4.3.7 [ToTok BEeKTOpa MarHUTHOW MHTYKIIUH

438 OJIC wHaykuuu. 3aKOH HJIEKTPOMArHUTHOM
uHaykunu Papanes
Buxpesoe snexkrpuueckoe nose. 91C nHaykuuu

439 B IIPOBOJHUKE, JABMXKYIIEMCS NOCTYNATEIbHO B
OJTHOPOJTHOM MAarHUTHOM T0JI€

4.3.10 IIpaBuno Jlenna

4311 NunyktuBHOCTH. SBeHne camouHaykuuu. J/(C
CaMOMH YKL

4.3.12 DHeprusi MarHuTHOTO TOJIA KaTyIIKA ¢ TOKOM

4.3.13 DNEKTPOMAarHUTHOE T0JIE
TexHuueckue yCcTpoucTBa: MOCTOSHHBIE MAarHUTBI,

43.14 3JIEKTPOMATrHUTHI, AIIEKTPOABUTATENb,
YCKOPHUTEH 3JIEMEHTAPHBIX YacTHII,
MHAYKIIMOHHAS IeYb

43.15 [TpakTuueckue pabotel. M3ydeHne MarHUTHOTO

IMoJiA KAaTymKh C  TOKOM. HccnegoBanue




I[ef/'ICTBI/ISI IIOCTOSIHHOI'O MAar’"HmTa Ha paMKy C
TOKOM. HccaenoBanue SIBIICHUS
ANEKTPOMATHUTHON MHIYKIHHU

KOJIEBAHUWA 1 BOJIHBI

5.1

MEXAHUYECKUE U O5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenbnas cucrema. CBoOoHBIC
kosiebanus. ['apmonnueckue konebanus. [lepuon,
4acToTa, aMILTUTYAA U (haza KoJieOaHui

5.1.2

[IpyxuHHBIN MAasiITHUK. MaremaTnyeckuii
MasTHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoJIeOaHUH.
Kunematnueckoe W auHaMHUYECKOE OIMCAHUE
KOJIe0ATEeIbHOTO JIBYKCHUSI

5.14

[IpeBpamienne »HEPruM MOpU TaPMOHUYECKUX
kosneOaHusx. CBs3p aMIUIMTYIObl  KosieOaHUM
HCXOJ/IHOW BEJIMYMHBI C aMILTUTYJaMHU KoJieOaHUH
€€ CKOPOCTH M YCKOPEHUS

Konebarenbublit KOHTYD. CBoOo1HBIE
JJIEKTPOMArHWTHBIE KOJIEOaHWS B HICATHHOM
KoJe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXIY
MEXaHUIEeCKUMHU " AIIEKTPOMar HUTHBIMH
konebarusmu. opmyna TomcoHa

5.1.6

3aKOH COXpaHEHUS DJHEPrHH B HUACATHHOM
KOJIeOaTeIbHOM KOHTYPE

5.1.7

BoinykneHHble  MeXxaHMYecKue — KosieOaHHsl.
Pe3onanc. Pe3onancHas kpuBas. BeiHYXII€HHbIE
JJIEKTPOMArHUTHbIE KOJIEOAHHUS.

5.1.8

[lepemenHbIH TOK. CunycounaabHbIN
MIEPEMEHHBIN TOK.

5.1.9

MOH_[HOCTB INEPEMEHHOI'O TOKaA. AMHJ’II/ITy,HHOC u
ﬂCﬁCTBYIOHlee 3HA4YCHUEC CHIJIbI TOKa u
HaIIPsSXKCHUA

5.1.10

Tpancopmarop. IlpousBoacrTBo, mnepenadya u
notpeOieHue NIEKTPUUYECKON SHEPIHUu.
OKOJIOTUYECKME PUCKM IIPU  IIPOU3BOJCTBE
3IEKTPUYECKOM SHEPTHM. KynbTypa
UCIIOJIb30BAHUS JIEKTPOIHEPTUH B IOBCETHEBHOM
KHU3HU

5.1.11

Texuuueckue YCTPOMCTBA: celicmorpad,
JJIIEKTPUYECKUH 3BOHOK, JINHUM DJIEKTponeperady

5.1.12

[IpaxTueckue paboTBHI. Hccnenosanne
3aBHCHMOCTH TE€pHOJa MallblX KoJieOaHu# rpysa
Ha HUTH OT JUIMHBI HUTH W Macchl Ipys3a.
HccnenoBanue INEpeMEHHOrO TOKa B LENH U3
IIOCJIEIOBATEIILHO COCIMHEHHBIX KOHIEHCATOPA,
KaTYIIKU U PE3UCTOPA

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI




5.2

5.2.1

MexaHu4yeckue BOJIHBI, YCIOBHS
pacrpocTpaHeHusl. [epuon. CkopocTb
pacnpoCcTpaHeHus U JJIMHA BOJHEL llomepeunsie
Y TIPOJIOJIHHBIC BOJIHBI

522

WuTepdepennust u  audpakimus MeXaHUYeCKUX
BOJIH

5.23

3Byk. CkopocTb 3ByKa. [ poMKocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

524

DNEKTPOMAarHUTHbIE BOJIHBI. Y CJIOBUS U3IY4CHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas opuenTanus
BEKTOpOB E, B 1 v B 211€eKTpOMarHuTHON BOJIHE B

BAKyyMe

5.25

CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH: OTPaKE€HUE,
IIPEJIOMJIIEHUE, MOJIIpU3aLus, Tudpaxius,
uHTepdeperus. CKOpOCTh 3IIEKTPOMAarHUTHBIX
BOJIH

5.2.6

[IIkana 31eKTpOMarHUTHBIX BOJIH. lIprmeHeHue
JJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHUMIBI ~ pagWoOCBsI3W U TEJEBHJCHUSL.
Paanonokanus. DNeKTpOMarHuTHOE 3arps3HEHHUE
OKpY>Karollen cpeibl

5.2.8

Texnuueckue YCTpOMCTBA: MY3bIKaJIbHbIE
UHCTPYMEHTHI, YIbTPAa3BYKOBas TUArHOCTHKA B
TEXHUKE U MEIUIIMHE, pajgap, paJuonpuéMHUK,
TeJIEBU30p, aHTeHHa, TenedoH, CBY-meun

5.3

OIITHUKA

5.3.1

[IpsamMonHelHOE pacnpoCTpaHEHHE CBETa B
OJHOPOAHOM cpene. JIyu cBera

532

OtpakeHue cBeTa. 3aKOHBI OTPAXKEHUS CBETa.
[Toctpoenne n3o0paXkeHnit B IJIOCKOM 3epKasie

5.33

HpeJ'IOMJ'IeHI/Ie CBETa. 3aKOHBI IpEJIOMIICHUS CBETA.
AOCOIIOTHEIN NTOKA3aTelNlb IMPEIIOMIICHUA

534

[Tonmoe BHyTpeHHee oTpakeHue. [IpenenbHblil yrou
MOJIHOTO BHYTPEHHET'0 OTPAKECHH

5.35

Hucnepcust cBera. CIOXHBIM cocTaB 0eoro
cBera. LIBer

5.3.6

Colwuparoniyue ¥ pacCceUBarOIINE JUH3BI. TOHKas
nuH3a. POKYCHOE PacCTOSIHUE U ONTUYECKAs CUJIa
TOHKOWH nuH3bI. [locTpoeHue wu300pakeHU B
coOuparomMx ¥  paccewBalOMIMX  JIMH3aX.
dopmyiia TOHKOH JIMH3BL. Y BEIIMUYECHUE, 1aBAEMOE
JIMH30M

5.3.7

Hpez[enbl IMPUMCEHUMOCTHU FCOMeTqueCKOﬁ
OIITUKHU

5.3.8

WnTepdepenius CBeTa. KorepenThslie
UCTOYHUKHU. YCIOBHS HAaOMIOACHUS MAaKCUMYMOB
¥ MUHMMYMOB B HHTEP(EPEHLIMOHHOM KapTHHE OT
JIBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHUKOB




Hudpakmus cBera. JudpaknuoHHas pemeéTka.
YcnoBue HaOIOICHUS TTaBHBIX MAKCUMYMOB TIPU

5.3.9
NAaJCHUM  MOHOXPOMAaTHUYECKOrO  CBETa  Ha
T(QPaKIIMOHHYIO PEHIETKY
5.3.10 [Tonspuszanus ceera
TexHudeckue  yCTpOMCTBA: OYKH,  JIyIa,
5311 ¢doroanmapar, MIPOEKIIMOHHBIN amrnapar,
MHUKpPOCKOII, TEJECKOIl, BOJOKOHHAas ONTHKA,
TrQpakMOHHAs PEmIETKA, TOJISIPOUT
[IpakTnueckue pabotbl. M3Mepenue mnokasarens
5312 IIPEITOMIICHUS. HccnenoBanue CBOMCTB

n3o0pakeHuit B truH3ax. Habmoaenune nucnepcuu
cBeTa

BJIEMEHTHI CITIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'panunbr MPUMEHUMOCTH KJIaCCHUECKOM
MEXaHHUKH. [Toctynatet TEOpUH
OTHOCUTEIIbHOCTH:  WHBAPUAHTHOCTH  MOMIYJS
CKOpOCTH  CBE€Ta B  Bakyyme, [PUHIUI
OTHOCHUTEIBHOCTH DHUHIIITEHHA

6.2

OTHOCUTENHLHOCTD OJHOBPEMCHHOCTH.
3aMe)IJ'IeHI/Ie BPEMCHHU U COKpAIICHUC NJIWHBL

6.3

DHEprus U UMITYJIbC CBOOOTHOM YaCTHUIIBI

6.4

CBA3b MacCchl C DHEPrHel H  HUMIIYJIbCOM
CBOOOTHOM YacCTHUIIbI. DHEPIHs MOKOSI CBOOOTHOM
YaCTHUIBI

KBAHTOBAS ®U3UKA

7.1

RJIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Dopmyna Ilmanka cBsI3M SHEPruu
(¢hoToHa ¢ ero 4acToTOH. DHEprust U UMIYIbC
(dhoTona

7.1.2

OtkpeiTHe u  ucciuenoBanue  ¢orodddexra.
Omnpiter A.I'. CtosieroBa. 3akoHbl poTorddexra

7.1.3

VYpaBHenune OiHmTeiiHa A GororddexTa.
«Kpacnas rpanuma» porodddekra

7.1.4

HaBnenue cBera. Onbitel I1.H. JIeOenena

7.1.5

XHUMHUYECKOE ,Z[eﬁCTBI/Ie CBCTa

7.1.6

Texuuueckue yCcTpoiicTBa: (hoTOdIEMEHT,
(hoTonaTUMK, coiHeYHas OaTapesi, CBETOIUOT

7.2

CTPOEHHME ATOMA

7.2.1

Monpens atoma Tomcona. OmbiTel Peszepdopaa mo
MCCIIEIOBAHUIO CTpOeHUs aToma. [limanerapHas
MOJIENIb aTOMa

7.2.2

ITocrynatel bopa. M3mydeHue u mnorjiouieHue
(OTOHOB IpU MEpexoje aToMa C OJHOTO YPOBHS
SHEpruu Ha Jpyroi. Bupasl cnekrtpoB. Crektp
YPOBHEM SHEPrUU aTOMa BOJOPOJA




7.2.3

BounHoBeie cBOMcTBa yacTul. BosHbl ne bpoitns.
KopmyckymnsipHo-BostHOBOM nyanusMm. Judpakums
IEKTPOHOB HA KpUCTAILIAX
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CroHTaHHoe u BBIHYXXKACHHOC H3JTYyUCHHUC.
YCTpoiCTBO M TPUHIMIT PabOTHI J1a3epa

7.2.5

TexHuueckue yCTpouCcTBa: CIIEKTPAIBHBINA aHAINA3
(cnexTpockomn), Jiazep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTuueckue paboTHI. Habmronenue
JIMHENYaTOro CIeKTpa

7.3

ATOMHOE AJ1PO

7.3.1

Meronasl HaOI0ICHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OTkphITHE pPaIOaKTUBHOCTH. OnbITHI
Pezepdopna mo  ompeneneHuo  cocraBa
paauoakTuBHOTO M3nmydeHus. CpoiicTBa anbga-,
Oera-, ramma-u3iay4eHus. Bnusiaue
PalMOAKTUBHOCTH Ha KUBBIE OPTaHU3MBI

7.3.3

OtkpbeiTHE TIpOTOHA M HeuTpoHa. HyxnonHas
Mojenb siapa [eiizenOepra — MBanenko. 3apsina
anpa. MaccoBoe umncio siapa. M3oTonsl

7.3.4

Anbda-pacniaz. DJIEKTPOHHBIH W TO3UTPOHHBIN
OeTa-pacrma. l'amma-uznydenue. 3akoH
pPaZAMOaKTUBHOTO pacraja

7.3.5

DHeprus CBA3M HYKJIOHOB B siipe. SliepHbIE CUIIBI.
Hedext macchl sapa

7.3.6

S nepubie peakuuu. Jlenenue u CUHTE3 saep

7.3.7

Snepnwiit  peaktop. TepmosiaepHBI CUHTE3.
[TpoGieMbl 1 IEPCIIEKTUBBI SAEPHON SHEPTETHKH.
DKOJIOTUYECKHE ACTIEKTHI sIIEPHON SHEPTeTHKU

7.3.8

DneMeHTapHble YacTHIlbl. OTKPBITHE TIO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS

7.3.9

Texnuyeckne YCTpOMCTBa: JO3UMETpP, Kamepa
Bunbcona, snepHbIit peakTop, aToMHas 6oM0a

7.3.10

[Ipaktnyeckue pabotel. MccnemoBaHue TpeKOB
yacTu1l (110 roToBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BE3qH0T0 HeOa. Co3Be3ausl, sIpKUE 3BE3IBI,
IUIAHETHI, UX BUJIMMOE ABMKEHIE

8.2

Conneunas cucteMa. [lmaHeTsl 3eMHOM rpyHIibl.
IImaHeThI-TUTraHThl U UX CIIYTHUKH, KapJIMKOBBIC
m1adeTsl. Manbie Tena CoOnHEYHOM CUCTEMBI

8.3

Connne, dotochepa u armocdepa. ConHeuHas
AKTHBHOCTb

8.4

Wcrounnk sneprun ConHua u 3B€37

8.5

3BE31pI, MX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETUMOCTb, pamuyc, TeMIleparypa, ux




B3aMMOCBS3b. /lnarpamma «CreKTpaibHbIi KIAcC —

CBETHUMOCTb. 3BE3bI TJIABHOM
IIOCJICAOBATCIILHOCTA. 3aBHCHMOCTh «Macca —
CBETUMOCTbY» IS 3BE3 ] TJIAaBHOM
MMOCIICIOBATEIFHOCTH

8.6

Buyrpennee crpoenne 3BE3n.  CoBpEeMEHHBIC
TPEJICTABIICHUS O TPOMCXOXKICHUU W DBOJIIOIHUU
CoJHIia 1 3BE31. DTarbl )KU3HA 3BE3]T

8.7

Muneunslii [1yts — Hama ["anaktuka. CrnupanbHas
CTpyKTypa l'anakTuku, pacrnpeneiieHue 3BE3N,
ra3a u nbutd. [lonoxenue u apuxenue CoiHia B
lNanakruke. [lnockas u cheprueckas moacUCTEMbI
lNanmakTukn

8.8

Tunsl ramakTuk. PaguorasakTUKM W KBas3apbl.
YUeépHbIe ObIphI B /Ipax TATAKTUK

8.9

Bcenennas. Pacmupenne Bceenennoi. 3akoH
Xab06ma. Paz0Oeranue ranaktuk. Bo3pact u paguyc
Bcenennoit, Teopust bosbmoro B3peiBa. Mogeinb
«ropsiuert BeenenHoii». PenukroBoe nsimyuenue

8.10

MacmrabHas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnbie poOIeMbI
aCTPOHOMHHU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3ZOBAHMUS

Kon
NpoBepPsIEMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001Iero
o0pa3zoBaHus

ChopmupoBaHHOCTh YMEHMH pacro3HaBaTb (U3WYECKUE  SIBJICHUS
(mpo1iecchl) U 0OBACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

Bnanenue OCHOBOMOJIArarOIINMU buznUecKuMu HOHATHSIMHA u
BEJIMYMHAMU, XapaKTEPU3YIOIUMH (PU3NYECKHIE MPOIIECCHI

ChopmrpoBaHHOCTb YMEHUI IPUMEHATH 3aKOHBI KJIACCUYECKON MEXaHUKH,
MOJIEKYISIPHOM (PU3UKHU M TEPMOJUHAMUKH, JIEKTPOIMHAMUKY, KBAHTOBOM
Gbu3MKKM JUIs aHalM3a U OObSCHEHUS SIBICHUN MHUKPOMHpA, MaKpoMHpa U
Meramupa, pasziauyarb YCIOBHUS (TpaHMIbI, OONAcTH) NPUMEHUMOCTHU
(u3MYeCKUX 3aKOHOB, MOHUMATh BCEOOMIMN XapakTep (yHIaMEHTAIbHBIX
3aKOHOB M  OTPaHUYEHHOCTb  MCIIOJIb30BaHUS YaCTHBIX  3aKOHOB;
aHAJIM3UPOBATh (PU3NYECKUE MTPOLECCHI, UCTIOJIb3YSI OCHOBHBIE TOJ0KEHHUS,
3aKOHBI U 3aKOHOMEPHOCTH

ChopMupOBaHHOCTh YMEHUS PA3JINYaTh YCIOBUS IPUMEHHUMOCTH MOJICIICH
(DUBUYECKUX TEI U MPOIIECCOB (SIBJICHUIN)

CdopmrpoBaHHOCTh YMEHHSI pelllaTh pacueTHbBIE 33/1a4H C SIBHO 33JaHHOM U
HESIBHO 3aJJaHHOW (PU3UYECKON MOJEINBIO: HA OCHOBAaHUU aHAIM3a YCIOBUS
BbIOUpaTh (U3NYECKHUE MOJIENH, OTBevaroniue TpeOOBaHUSIM 3a/1aud,
OPUMEHSTH (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYNAThl (PU3MUECKUX
TEOpUN MPH HUCHOJIH30BAHUM MAaTEMaTHMUYECKUX METOIOB pEIIeHMs 3ajad,
IPOBOJIUTH PacyeThl Ha OCHOBAHMM MMEIOIINUXCSA JaHHBIX, aHAIM3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATh METOJIbI PEIICHUSI C YY4ETOM MOJYyYEHHBIX
pe3yNbTaToB

Pemars kadyecTBEHHBIC 3aJa4u, Tpe6y}oume IMPUMCHCHUA 3HAHUU U3
Pa3HbIX pa3gcIOB IIKOJIBHOI'O KypcCa (1)I/I3I/IKI/I, ad TAKKC MHTCI'pallun 3HAHUU
U3 JApyrux npeaMeToB CCTCCTBCHHOHAYYHOI'0 IHKJIA: BBICTPAHWBATDH
JIOTUYCCKYHO L CIOYKY paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC 3aKOHBI,
3aKOHOMCPHOCTHU U (I)I/ISI/I‘IGCKI/IG SABJICHUA

BrnaneHne oCHOBHBIMH METOIAMHU HAy4YHOT'O NO3HAHUA, UCIIOJIb3YEMbIMHA B
(I)I/ISI/IKGZ MIpOBOAUTH IIPSAMBIC KW KOCBCHHBIC U3MCPCHUA (I)I/BI/I‘IGCKI/IX
BCJIIMYHH, BLI6I/Ipa$I ONTHMAIIBHBIN  CIIOCO0 U3MEPCHUA W HCIOJIb3Ys
HN3BCCTHBIC MCETOAbI OICHKH HOFpCIHHOCTeﬁ I/I3MepeHI/II71, IIpOBOAUTH
HCCIEIOBAaHUE 3aBUCHUMOCTEH (I)I/BI/I‘{eCKI/IX BCIMYMH C HCIIOJb30BaAHUCM
MIPpsAMBIX H3MepeHHﬁ, OOBICHATD MOJIYUYCHHBIC PC3YIbTAaThl, HCIOJb3Yyd
(I)I/I3I/I‘-IGCKI/IC TCOpPUH, 3aKOHBI U MOHATUA, U ACJIAaTb BBIBOJBI; COGJ'IIO,[[B.TB
IpaBHJia 0€30I1aCHOTO Tpyda MpU HPOBCACHUHA HCCIIEIOBaHUN B paMKax




y4e0HOTr0 IKCIEPUMEHTa U y4eOHO-HCCIICNOBATEIBLCKOW JIESTEIBHOCTH C
HCTOJIb30BaHUEM HU(POBBIX U3MEPUTEIBHBIX YCTPOUCTB U JTAOOPATOPHOTO
obopymnoBaHus

8 ChopMupoBaHHOCTh YMCHHI aHAIM3UPOBATh U OICHUBATH I10CICICTBUS
ObITOBOM M IPOM3BOJACTBEHHON JEATENIBHOCTU YEJIOBEKa, CBSI3aHHOW C
(U3HYECKUMH TIPOLIECCAMH, C IO3UIUH JKOJOTUYECKON Oe30macHOCTH;
HpeILCTaBHeHI/H\/JI 0 paOduOHAJIBHOM  MPUPOAOIIOJIB30BAHHMHU, a TaKKe
Pa3yMHOM HCIIOJIb30BaHUHU IIOCTI/I)KCHI/Iﬁ HAayKu U TEXHOJIOTHUH JIIsL
JaTbHEHUIIET0 Pa3BUTHS YETIOBEYECKOTO O0IIecTBa

9 OBnaneHue  pa3iauuHbIMM  cnoco0amu  pa®oTel ¢ HHQOpMaIei
(GU3NYEeCKOTO  COAEp)KaHUS ~ C  KCIOJB30BAHUEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUMN; pa3BUTHE YMEHUH KPUTHUUECKOTO aHaJIn3a
Y OLIEHKH JIOCTOBEPHOCTH TOITy4aeMOW HHPOPMAITIH

10 CdopmupoBaHHOCTH YMEHUI IIPUMEHSATH OCHOBOTIOJIAT AFOIIINE
ACTPOHOMUYECKHUE TOHATHUS, TCOPUU U 3aKOHBI JUIs aHaJIu3a U OObSICHEHUS
(bu3HYECKUX MTPOLIECCOB, MPOUCXOIAIINX Ha 3B€3/1aX, B 3BE3/IHBIX CHCTEMAX,
B MEXTaJIaKTUYECKOU Cpefie; NBMKEHUSI HEOECHBIX TeJ, IBOJIOIUH 3BE3/ U
Bcenennon

IHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA EI'D
11O ®PU3UKE

Kon Kon [IpoBepsieMbIil SIEMEHT COJIEPIKAHUS
pasnena/ | anemMeHTa
TEMBI
1 MEXAHUKA
1.1 KUHEMATUKA
1.1.1 Mexanuyeckoe JIIBUDKEHUE. OTHOCHUTEIBHOCTD

MCXaHHYCCKOI'O ABHKCHMUAI. Cucrema oTcuera

1.1.2 | MarepuanbHas TOUKa. zZ A TpacKTOpHs
Ee paguyc-Bekrop:
K/ Ar
7
O -

Yy




TpaeKTOpHs,
HepeMEILCHUE:

A?:?(Iz)_F(tl):;_’i:
=(Ax,Ay,Az)

-

IYTh.
Cnoxenue
IIePEMEIICHUN:

AR, = Ar, + AF,

1.1.3  |CkopocTh MaTepHagbHON TOUKHU:

. Ar N ( )
V=—o/| =5 =00,V
t x2y2¥z
At At—0
Os = X,, ananoruuno Uy =Y,, U, =2,

At At—0

Cnoxenne cxopocreii: U = U, T U, |

Borunicnenue nepeMenieHuss U MyTH MaTre€pHaJbHON TOUKH
MIpU TIPSIMOJIMHEWHOM JIBM)KEHUH BAOJb OCU X IO Tpaduky

3aBHCUMOCTH Uy (t)

1.1.4 Yckopenue MaTepHaIbHOMN TOYKH:
_ Ao ~
CI—A— —Ut—(ax,ay,az)
! At—0
Av,
a. = Af = (Ux ), , AHAJIOTUYHO a, = (Uy )t ,
At—0

1.1.5 PaBHOMEpPHOE IPAMOJIMHENHOE JBUKEHUE:!

x(t) = x,+v,,t

v, (1) =v,, =const

X

1.1.6  |PaBHOyCKOpEHHOE NPSIMOJIMHENHOE JIBUKECHHE:




2
at

x(1) =X, + 0,1 +

v, (t)=0,, +at

X

a, = const
2 2
vy, Uy, =2a, (xz - xl)
HpI/I IBUXXCHUU B OJHOM HaHpaBJ'IeHI/II/I

L +0
yTh S=—1—=1

1.1.7

CBoOogHOE majcHHE.
Yckopenue

CBOOOIHOrO ITaJICHUS.
JBr>xeHue Tena,
OpOIIEHHOTO ot

yrnom & k ropusonty:

x(1) =%, + 0yt = X, + U, cO8 Q-1
2
g.t
)’(t): Yo +ont+yT: Yot 0yt W0 &

¥y ﬂl_ U,

X

v, (t)=v,, =y, cosa 0

v, (1) =0y, +&,t=v,sina

g, =0
g, =—& =const

=y

KpuBonuneitnoe paBmkeHue. JIBimkeHue MarepuaibHOM
TOYKHU MO OKPY’KHOCTH.

YmioBas U JIMHEMHas CKOPOCTh TOYKM: U = OR . [Tpu
PaBHOMEPHOM  JIBIDKEHHUM TOYKM IO  OKPYKHOCTH

0w=—=27v_
T

HeHTpO CTPECMUTCIIBHOC YCKOpCHHUC TOYKH:

2
v

2 o
a.,=—=0 R . Tlommoe yckopenne marepuanbHOit

TOYKH

1.1.9

TBep;Loe TCIIO0. HOCTYHELTCJ'ILHOC H BpalllaTCJIbHOC ABUKCHUC




TBEPAOIo Tela

1.2

JMUHAMUKA
1.2.1 NuepunaneHbie cucreMsl orcyera. [lepbiit 3akoH HeroToHa.
[Ipunuun otHOcuTeNnbHOCTH [anunes
1.2.2 m
Macca tena. [TnotHOCTB BemecTa: P = V
1.2.3 |Cuna. [puHuun CYNepIIO3ULIUU
CUIL: FpaBHoneﬁCTB = E + FZ +...
1.2.4  |Bropoii 3akoH HerotoHa: ans marepuanbHoit Touku B UCO
F =ma; Ap = FAt npu F = const
1.2.5 |Tperni 3aKOH 4“_’—.—"‘:
HrerotoHa TUTS Fiz F o1
MaTepuaibHbIX
TOYECK: Ez = 'F21
1.2.6 3aKkOH BCEMHPHOIO TATOTEHUS: CHJIBI MPUTSHKEHUS MEXIY
F=¢™%
TOYEUHBIMH MAaCcCaMHU PABHbI R?
Cuna Tsoxectu. LleHTp TspKecTH Tenma. 3aBUCUMOCTD CHJIBI
TSOKECTU OT BBICOTBI h HaJx MOBEPXHOCTHIO IUIAHETHI
panuycoM Ro:
_ GMm
- 2
(R, +h)
1.2.7  |Cwuna ynpyroctu. 3akoH I'yka: Fx = -kx
1.2.8 Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHus CKOJIbKEHUS: F P Wy
Cuiia TpeHUs TOKOS: F,SuN
Koadpunment tpenus
1.2.9 F,
Hasnenue: P = ?

1.3

CTATUKA




1.3.1

MowmenT CUJIBI
OTHOCHUTEIILHO ocH
BpALLICHUS:

IM|=Fl, e 1 -

Rt

—

IUIEYO0  CHJIBI F
OTHOCHTEJIHHO ocH,
IIPOXOSIIEH yepes
TOUKY o
HEepIEHIUKYIISIPHO
PHUCYHKY

1.3.2

Lentp macc tena. LleHTp Macc cHUCTeMbl MaTepHAIbHBIX
_mn+m,r, .

rLI.M. -

TOYEK: B omHopomHoMm mone

m +m, +...

TSOKECTH (g = ConSt) LIEHTP MAacc Teja COBIANAET C €ro

LHEHTPOM TAXKECCTU

1.3.3

VYcnoBust  paBHoBecus — tBepmoro Ttema B HMCO:

M +M,+..=0
E+F,+..=0

1.3.4

3axod Ilackansa

1.3.5

JlaBnenne B JKUJIKOCTH, MHOKOSIIEHCS B

HUCO: P =P, +pgh

1.3.6

—

3akoH Apxumena: F Apx _Psmecn )

eciu Teio U KUAKoCTh okoArcst B UCO, 10 Fapx = pgVserrecn

VcenoBsue miaBaHus Tl

1.4

3AKOHbI COXPAHEHNM B MEXAHUKE

1.4.1

WMmynbe MatepuaibHoii Touku: P = MU

1.4.2

Hmmynbe cucTeMBl Tell: P=D +D,+..

1.4.3

3aKOH M3MCHCHUS U COXpaHCHUA UMITYIIbCA:

B HCoO

AP =A(P,+ Py +.) = Fppous A + Fyp o A+

— % 1BHemH 2BHEIH 5

B HUCO Ap:A(ﬁl"‘l_jz""'“):O,




CClid FiBHeI_[IH + F2BHemH +...

PeakTuBHOE NBUKEHUE

1.4.4 Pabora cuiibl Ha MajIoOM F‘:
nepeMenIeHUH:
AZ‘F‘-|A7|-COS a=F -Ax
-
AF ¥
1.4.5 | MoOIHOCTb CHIIBL: -
ectu 3a Bpems Al o F
pabora CHJTBI
n3mensiercsi Ha AA | To D
MOIIHOCTE CHIIBI
AA
P=— =F-v-cosa
At At—0
1.4.6 Kunernueckas SHEprus MaTepuaJIbHON TOYKU:
2 2
mo p
KUH -
2 2m
3akOH M3MEHEHUsS KUHETUYECKOM SHEPruM CHUCTEMBI
MarepuanbHbIX Touek: B MCO AE . =A+A, +..
1.4.7 [TorenmmansHas HEPrusi:
IS MOTEHIUATBHBIX CHII
A12 = E 1moTenIy - E 2IOTEHIT = _AE MOTEHI] -
[loTeHnnuanpHass  JHEPrus  MarepuajbHONM  TOYKH B
OJTHOPOJTHOM TIOJI€ TSKECTH: Enoreny = mgh.
[ToTenuuanpHas 3HEprus ynpyro aehopMUpOBaHHOTO Tea:
kx*
TIOTEHI], = 2
1.4.8 3aKOH U3MEHEHMS U COXPAHEHUSI MEXaHUYECKON DHEPIUH:

Evex = Eiun + EHOTeHu,

B LCO A]:T‘Mex = A

BCCX HCIIOTCHLI. CHII o

B UCO A]:T‘Mex = O , €CJIN Asgcex HENOTEHI. CUIl 0




1.5

MEXAHUWYECKHUE KOJIEBAHUMA 1 BOJIHBI

1.5.1

lapmonnueckue  KoynebaHuss ~ MarepuaIbHOH  TOYKH.
Ammutyna u asa xonebanuit. Kunemarnueckoe onucanue:

x(t)=Asin(ot+¢,)
v, (1)=x,,

ax(t):(ux);:—wzx(t):ax+co2x=0, e X -

CMCHICHUC U3 ITOJIOKCHWA PaAaBHOBECHUS.

JlnHamMuyeckoe onucaHue:
2
may = -kx, rae K = m®~ . 1o 3HauwT, yto Fx = -kx.
DHEpPreTu4ecKoe OIMCaHue (3akoH COXpaHEHHMS
MEXaHUYECKOU SHEPTHH ):
2 2 2 2
mv-  kx* mv,
> + > = > = > = const

CBs3p aMIUIATYABl KOJICOAHWW CMEIIEHUS MaTepHaIbHOU
TOYKH C aMIUTUTYTaMH KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUS:

_ 2
Upx =0A [ a, . =0 A

m

1.5.2

2n 1
[Tepuon n yacToTa KoJeOaHMIA: T= ; = ; .

Hepnoz[ MaJIbIX CBO6OI[HBIX KOJI€0aHUI MaTeMaTHYeCKOIO

[

4

masTHEKa: 1 = 2T

[Tepuon CBOOOIHBIX KoJIeOaHui PYKUHHOTO

m
MmasTHuka: 1 = 27, [—

1.5.3

BLIHYH(,HGHHLIG Konebanus. Pesonanc. Pesonancuas KpuBasi

1.5.4

HonepeqHLIe n IMpOAOJIbHBIC BOJIHEI. CKOpOCTB

pacupoCTpaHEHUS U IJTMHA BOJIHBI: A=uTl = N

WnTepdepentys u qudpakius BOIH

1.5.5

3Byk. CKOpOCTh 3BYyKa

MOJIEKVIIAPHASA ®U3UKA. TEPMOJNHAMUKA




2.1

MOJIEKVIIAPHAS ©U3UKA

2.1.1

Mopnenu cTpoeHus ra3os, XKUAKOCTEN U TBepAbIX Tel. IIycTs
TepMOJMHAMUYECKasi cuctemMa (Teyno) cocTtouT u3 N
OJIMHAKOBBIX MoJIeKyd. Torma KoiauuecTBO — BelllecTBa

rie Na - unciio ABoraipo, m - Macca cuctemsl (tena), M -
MOJISIpHAsl Macca BelIeCcTBa

2.1.2

TennoBoe IBMKEHIE aTOMOB U MOJICKYI BC€UICCTBA

2.1.3

B3aumoneiicTBue yacTuil BemecTsa

2.14

Hudody3us. bpoyHoBCcKOE ABHKEHHE

2.1.5

Mounenn naeansHoro raza 8 MKT

2.1.6

CBsi3pb MEXIy [IaBJICHUEM U CpeAHEH KHHETUYECKOU
SHEPruer MoCTyNaTeIbHOIO TEIUIOBOTO ABUKEHHS MOJICKYIT
uaeanbHoro ra3a (ocHoBHOe ypaBHeHue MKT):

1 =5 2 (mp?) 2 —
pz—monl) =—nNn- =—n-& rme mo -

2 3 ToCT >
N

Macca OJHOM MOJIEKY/IbI, 1 = 7 - KOHIIEHTPAIUS MOJIEKYIT

Vv

2.1.7

Ab6comrotHas Temmieparypa: T =t°+ 273 K

2.1.8

CBsi3p Temmeparypbl rasa co CpeAHed KHUHETUYECKOU
SHEprueil MOCTYNaTeNbHOTO TEIUIOBOTO JBUIKEHHUS €ro
MOJICKYIL:

- 2
gl'IOCT = mOU = é kT
2 2

2.19

VYpasuenue p = nkT

2.1.10

Mopens uaeanbHOro raza B TCPMOJUHAMUKE:

Ypasuenue Menaeneena — Knaneipona

Bripaxkenue 1J1si BHyTpeHHEN SHEPrun

VYpaBHenue MenzeneeBa - Knameiipona (mpuMeHHMbIE
(opMbI 3anKCH):




pV =2 RT = vRT = NkT . p=PRL

1 u

BelpaxeHue Ui BHYTPEHHEW DSHEPrUU OJHOATOMHOIO
UJIeAIHbHOTO ra3a (MpUMEeHUMbIE (POPMBI 3aITUCH ):

U=2vRT =2 NkT =2 RT =ve =2 pv
2 2 2

2 p

2.1.11

3axoH JlanbroHa Uil TaBIEHUS CMECH pa3pe’KeHHbBIX a30B:
p=pi1tp2t..

2.1.12

N3omporniecchl B pa3pe’keHHOM ras3e ¢ MOCTOSHHBIM YHCIIOM
Mosiekyl N (¢ MOCTOSIHHBIM KOJIMYECTBOM BemecTsa v ):

m3orepma (T = const): pV = const,

p
uzoxopa (V = const): T = const |

u3o6apa (p = const): T = const

I'padmyeckoe npenacTaBaeHne U30MpoIieccoB HA pV-, pT- u
VT-nmuarpammax.

OOBeIMHEHHBII Ia30BbIi 3aKOH:

Py = const
T

JJIs1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA v

2.1.13

Haceiiennsle 1 HeHachllleHHble mapbl. KauecTBeHHas
3aBUCHUMOCTD IUIOTHOCTH U JIaBJICHUSI HACBIIIIEHHOTO Mapa OT
TEMIEPATyphl, KX HE3aBUCUMOCTH OT 00beMa HACHIIIIEHHOTO
napa

2.1.14

Bnaxnocts BO31yXa.

OTHOCUTENILHAS

pnapa (T) — pnapa (T)
pHaCbIU.l. rnapa (T) pHaCbllu. napa (T)

BiaxHOCTH: P =

2.1.15

HN3meneHnue arperarubix COCTOSIHUU BEIIIECTBA; HUCIIAapCHUC U
KOHJACHCAus, KHIICHUEC ) KUIKOCTHU

2.1.16

HN3menenue arperaTrHbixX COCTOSIHUM BEIIIECTBA: IIJIaBJICHUE U




Kpucrajui3anus

2.1.17 |IIpeobpazoBanue 3Hepruu B (ha30BBIX MEpexoax
2.2 TEPMOJAVMHAMUKA
2.2.1 TenoBoe paBHOBECUE U TEMIIEPATypa
2.2.2  |BHyTpeHHSS SHEprus
2.2.3 |Temmonepemaya Kak CHoco0 W3MEHEHHs BHYTpPEHHEH
oHepruu  0e3  comepmieHuss  paboTel.  KoHBekmws,
TETUIONPOBOIHOCTD, H3JTydeHUE
2.2.4 KonuuectBo TemnoTs!.
ViensHas Tennoemkocts emectsa ¢; & = CMAT
2.2.5 VnenwHas Terota mapoobpazoBanus L: Q = Lm.
VnenpHas TEIJIOTA ILIABICHUS A 0= Xm_
VrenbHas TEIIoTa CropaHus ToIniuBa ¢: Q = qm
2.2.6 DOnemeHTapHas paboTa B TEPMOJMHAMHKE: A= pAV.
Breruucnenue pabotel mo rpaduky Tmporiecca Ha pV-
auarpamme
2.2.7 [TepBrIil 3aKOH TEPMOJMHAMUKH
O, =AU, + A, = (Uz _U1)+ Ay,
Anna0ara:
0,=0=A4,=U,-U,=-AU,
2.2.8 Bropoii 3akoH TepmonHaMuky. HeoOpaTumbie mpoIiecchl
2.2.9 [Tpuniumne! geiictBus TeroBbix mammH. KIT/I:
A G 10l 100,
Qi Qi Qi
2.2.10 |MakcumansHoe 3Hauenne KII/1. [lukn Kapno:
Harp Harp
2.2.11 | VYpaBHenue temioBoro dananca: Qi + Q2+ Q3 +...=0




3 DJIEKTPOAMMHAMUKA
3.1 SJIEKTPUYECKOE I1OJIE

3.1.1 DnexTpusanys Tel U €€ NPosiBICHUS. JIEKTPUUECKUH 3aps.
JIBa Buga 3apsga. DJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsil.
3aKOH COXpaHEHUs HIEKTPUIECKOTO 3apsiia

3.1.2  |B3aumogeiictBue 3apsnoB. ToueuHble 3apsibl. 3aKoH
Kynona:
B OJHOPOJHOM  BEIIECTBE C  JUDJICKTPUYECKOU
IPOHHUIAEMOCTRIO &

AR A S R A
F=k S = e
er 4nee, r

3.13 Onexrpudeckoe nose. Ero neicTBre Ha 3IEKTpUYECKHE
3apsiIbl

3.1.4 ~ F
Hampsi>keHHOCTB AIIEKTPUYECKOTO TOJIS: E= .

qnpo6m,1ﬁ
E =k
[Tone Toueunoro 3apsana: &, =K —
r

oxnopoanoe none: E = const .
Kaptunsl TMHUN HANIPSXKEHHOCTH 3TUX MOJICH

3.1.5 [ToTeHManbHOCTH AEKTPOCTATUYECKOTO MOJIS.

PasHocth IMOTCHIMAJIOB U HAITPSXKCHUC!

A, =q(9,—0,)=—qAp=qU

ITorennuanbpHas OHCPruda 3apsaa B OSJICKTPOCTATHYCCKOM
I10JIC:

W=qo
A=-AW
W

IloTenuman QJICKTPOCTATHYCCKOTO ITOJIA: (P =

CBs13b HaNPSKEHHOCTH TOJISI U PA3HOCTU MOTEHILIUATIOB JIJIst
OJTHOPOJTHOTO AMeKkTpocTarndeckoro nois: U = Ed




3.1.6

[IpuHIMI cynepno3uLum 31EKTPUYECKUX TTOJIEH:

—

E=E +E, +.. 0=0,+¢,+...

3.1.7 |IlpoBogHUKHM B 3JIEKTPOCTATHUECKOM II0JIe. YCIIOBUE
r
paBHOBECHS 3apsJI0B: BHYTPH IIPOBOJHUKA [ — (), BHYTpH
1 Ha [OBEPXHOCTH poBoaHuka P = CONSt

3.1.8 | dusnexrpuxu B ANIEKTPOCTATUUECKOM noJie.
JlusnekTpudeckas MPOHUIIAEMOCTh BEIECTBA &

3.1.9 q
Konnencarop. DnekTpoeMKoCTh KOHAEHCATOpa: C= E .
DNEKTPOEMKOCTh TIJI0 CKOTO

eg,S
— 0~ _

KOHJIEHCATOpa: C= 4 =¢C,
3.1.10 |[TapannenpHO€ COENMHEHUE KOHJIEHCATOPOB:

q=qit+ @ +..,.Ui=U= .., Chapan =C1 + C2 + ...

[TocnenoBarenbHOE COEMHEHUE KOHIEHCATOPOB:

1 1 N 1 N
U=U+h+.,qu=q@=.., - T T
Cr[ocn Cl C2
3.1.11 |Dneprus 3apsHKEHHOTO
2 2
qU CU q
xonaencaropa: W, = = =
2 2 2C
3.2 3AKOHBI [IOCTOAHHOI'O TOKA
3.2.1
1=24 ;
Cuna toka: £ = A . [locTosuubIit TOK: I = const
! At—0

s mocrosHHOTO TOKA = It

3.2.2 | YcnoBus CyleCTBOBAHUSA DIEKTPUUECKOTO TOKA.
Hanpsoxenne U u OJIC E

323 U
3akoH Oma JU1s ydacTKa LeMu: I= E

3.2.4  |Dnekrpuueckoe COIIPOTUBJICHHUE. 3aBUCUMOCTb

COIIPOTUBJICHUA OJHOPOJAHOT'O MPOBOJHUKA OT €ro JJIWHBI U




[

S

CeueHUs. YIIeJIbHOE COIIPOTUBIICHUE BELIECTBA. R=p

3.25

CTOPOHHHX CHIJI

q

Ucrounnku Toka. IJ1C ncrounnka Toka: E=

BnyTrpeHHee conpoTUBIIEHHE HCTOYHUKA TOKa

3.2.6

3aKkoH Oma TUTSt MOJIHOM E_»
(3aMKHYTO¥) 2IEKTPUIECKON IETIN: > 7

E - R

R+r

E =1IR + Ir, oTkyna I =

3.2.7

HapannenLHoe COCIMHCHHUEC ITPOBOAHUKOB:

| I 1

I=ILi+L+..,U=Uy=.. R—:E+R_+m'
1 2

Hapaul
IlocnenoBarenbHOE COSAMHEHUE ITPOBOTHUKOB:

U=U+U+.,i=Lh=..,Rieaa=Ri + Rz + ...

3.2.8

Pabota snekrpuueckoro Toka: A = [Ut.
3akon Jlxoyns - Jlenna: Q = I’Rt.

U2
Ha pesucrope R: Q= A = I’Rt =1Ut = ?t

3.2.9

AA

MOH_[HOCTL QJICKTPUYICCKOI'O TOKA: P = = IU .
At At—0

TenmoBas MOIIOHOCTB, BBIACTIICEMAsA Ha PE3UCTOPC:

2
P:IZR:U—:IU.
R

P — A14CT. CHJI EI
MOIJ.[HOCTL UCTOYHHUKA TOKA:. *E — -
At At—0

3.2.10

CBoOOJHBIE  HOCHUTENM  JIEKTPUYECKHX  3apsaIoB B
MPOBOAHUKAX. MexaHu3Mbl  MPOBOAUMOCTH  TBEPIBIX
METaJVIOB, PACTBOPOB U PACIUIABOB AJIEKTPOJIMTOB, I'a30B.
[TonynpoBoauuku. [1oaynpoOBOAHUKOBBINA MO

33

MAT'HUTHOE IIOJIE




3.3.1

Mexanudeckoe B3aMMOJECUCTBHE MAarduToB. MarHutHoe
none. Bexkrop  marmuTtHOM — MHAyKuud.  [IpuHnun

CYNEPNO3ULIMU MATHUTHBIX MTOJIEH: B = Bl + 32 +...
JIluauM WHAYKUMM MarHuTHoro mosis. KapruHa nuHMA

WHIAYKIIUN MarduTHOI O 0JI4A I1OJIOCOBOI'O u
HOI[KOB006pa3HOFO IIOCTOSIHHBIX MaroHuToOB

3.3.2 |OmbiT Opcrena. MarHuTHOe Mosie MPOBOJAHHUKA C TOKOM.
Kaptuna nuHMIl MHAYKIUA MarHUTHOTO TIOJSL JUIMHHOTO
MpsSIMOTO  TIPOBOJHUKA W 3aMKHYTOTO  KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIIKH C TOKOM

333 Cuna Amriepa, ee HalpaBJICHUE U BEIMYMHA!

F, = IBl sin0 rpe O - yron mexay HampasieHHEM
MMPOBOJIHUKA U BEKTOPOM B

33.4 Cuna JlopeHma, ee  HampaBl€eHHME W  BEJIUYMHA:
Frop = |‘I| VUBSING e O - yron mesxy Bexropamu O u
E . JIB>KeHMe 3apsyKeHHOW 4YacTUIbl B OJHOPOJIHOM
MAarHuTHOM TIOJIE

3.4 JJIEKTPOMAT'HUTHASA MHAYKIUA

3.4.1 |Ilotok BEKTOpa 7 T / B
MarHUTHON MHAYKIUU: i
® =B S =BScosa @g

342 SIBnenue smekrpoMarHuTHON MHAYKIKK. I]C mHIyKIMu

3.4.3 3aKoH AIEKTPOMArHUTHOM MHAYyKuuKn Papazaes:

AD .
E =—— =-0,
At At—0

344 OJ1C unaykuuu B \H 1 i
IPSIMOM POBOTHUKE ,
JUTHHOM 1, / \(J /

JBUKYILIEMCS CO -
CKOpoCTBIO U /C =O
(6L7)

OJIHOPOJTHOM
MAar"duTHOM I1oi1e B:

|Ei| = Blvcosa | rpe O - yron mexay Bexropom B i




HOpMaJbI0 M K IJIOCKOCTH, B KOTOPOWH JIexKaT BEKTOPhI [ U

U:ecul LBuo LB, |E,-|:BZU

3.4.5 |IlpaBuio Jlenma
3.4.6
NHAYKTUBHOCTB: L= 7 , i @ = LI
CaMouHIyKIIHA. [1C
Al :
CaMOMH/TYKI[HH: E,= _LA_ =—LI,
l At—0
3.4.7 L2
DHeprus MarHUTHOTO TIOJS KaTYIIKU ¢ Tokom: W, = ——
3.5 DJIEKTPOMAT'HUTHBIE KOJIEBAHNM S Y BOJIHBI
3.5.1 KonebarenbHblit KOHTYD.
CBoOOJHBIE  DIEKTPOMArHUTHBIE , I
KoJie0aHus B HJIeaTbHOM C
KoJIeOaTeIbHOM KOHTYpE: J
(1) = g sin (o1 + ;)
1(t)=gq, = 0q,,, cos(wr+¢,)=1,, cos(ot+¢,)
dopmyna TomcoHna: T =2n\JLC, OTKyJ1a
2n 1
N=—=—= ]
T LC
CBsi3p aMIUIMTYIBI 3apsiia KOHJAEHCAaTopa C aMIUTUTYIOH
CHWJIBI TOKa MPU CBOOOTHBIX MEKTPOMArHUTHBIX KOJICOAHUSIX
— max
B UJICAIbHOM KOJIe0aTeIbHOM KOHTYpE: rax =
3.5.2 |3akoH cOXpaHEHHUs PHEPruH B HJEaIHLHOM KoJeOaTeIbHOM
KOHTYpE:
cU® LI’ CU? LI,
+ = =5 = — T = const .
2 2 2 2
3.5.3 | BbIHyXIeHHBIE YIEKTPOMarHUTHbIE KoseOanus. Pesonanc
3.5.4  |Ilepemennslii Tok. [Ipon3BoacTBO, Nepenaya u NoTpedIcHne

BHGKTqueCKOﬁ OHEPTrun




3.55

CBoiicTBa QJICKTPOMAIrHUTHBIX BOJIH. Bianmnuas OopucHTaluA
BCKTOPOB B BHGKTpOMaFHHTHOﬁ BOJIHC B

pakyyme: £ L B 1 ¢

3.5.6

[xaia DJIEKTPOMArHUTHBIX BOJIH. IIpumeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

3.6

OIITUKA

3.6.1

[IpssMOnMHENHOE PacIpOCTpPaHEHHE CBETAa B OJHOPOJHOU
cpene. Toueunsiii ncrounuk. Jyd csera

3.6.2

3aKkOHBl  OTpaKECHHUS

cgera. &= a B

S

3.6.3

[TocTpoenne nzo0pakeHUi B TIIOCKOM 3epKaje

3.6.4

3aKkOHBI TMPETOMIIEHUS
CBeTa.
[Ipenomiienne cBera:

nsin o =n, sinf |
AOCOIOTHBIA

IIOKa3aTcJib
IpCIOMIICHUA:

OTHOCHUTENBHBIH roKa3arelib MIPEIOMIICHUSI:
no_ Y

no b

Xoj ay4yel B IPU3ME.

CooTHOIIEHHE YacTOT M COOTHOILIEHWE JJUH BOJH MpH

nepexoae MOHOXPOMATHUYCCKOIO CBE€Ta UYCPE3 TI'pPaHULY
pa3aciia AByX ONITHYCCKUX CPE/:

Vi =V, mh =nk,

3.6.5

[lomHoe  BHyTpEeHHEE

OTpakeHUE. Hy<My n,
[IpenenbHbII yroma
[IOJIHOTO BHYTPEHHErO
OTPAKEHUS:
sin o L _m
p

n n,

OTH




3.6.6 |CoOuparomme W pacceuBarolyue ITUH3BL TOHKas JUH3A.
@DOKyCHO€ pacCTOsHME M OINTHYEeCKas CHia TOHKOU
1
mmser: D =—
F
o~ S
3.6.7 | ®opmyna TOHKOM d
JIUH3BL: i
H
11 1 F
—_t—=— ' <
d [ F F h
VBennuenne, 71aBacMoe
JIMH30: hd
h_|/]
F =—=—
H d 1
D<0=F=—<0,
B ciyqae D
paccenBaronIen JTUH3bI:
h_|/]
=—="—-<I1
H d
3.6.8 Xon syda, MpOILIEIIEro JUH3Y MOl MPOU3BOJIbHBIM YITIOM K
ee TmaBHOM onrtuueckoil ocu. [locTpoenne m3o0pakeHUM
TOYKU M OTpe3Ka MPSMOIl B COOMPAIOLIUX U PACCENBAIOLIUX
JMH3aX U UX CHCTEMax
3.6.9 doToanmapar Kak oONTHYEeCKUH mpubop. Imaz kak
ONTUYECKasl CUCTEMA
3.6.10 |Hurepdepennus cBera. KorepeHTHbIC HCTOYHHUKHU. YCIIOBHS
HaOIIOeHUs MaKCUMyMOB u MUHUMYMOB B
UHTEp(PEPEHIIMOHHON  KapTHMHE OT JABYX CHH(a3HbIX
KOTEPEHTHBIX HICTOUHUKOB:
MaKCHUMYMBI - A= 2m§ ,m=0,+/-1,+/-2,+/-3, ...,
A
muanMymsl - A = (2m + 1)_ ,m=0,+/-1,+/-2,+/-3, ...
2
3.6.11 |[dudpakuus csera. [udpakunoHHas pemieTka. YcioBUe

Ha6J'IIO,Z[eHI/I$I INIaBHbIX MAKCMMYMOB IIpU HOpPMaJIbHOM

TaJieHUN MOHOXPOMATHYECKOTO CBETA C JUIMHOM BONHBI A Ha
penieTky ¢ nepuojom d:

dsing, =mhk =0, +/-1,+/-2,+-3, ..




3.6.12

Hucnepcus ceera

4 KBAHTOBASA ®13UKA
4.1 KOPITY CKVJIIPHO-BOJIHOBOM J1YAJIM3M
4.1.1 I'unoreza M. Ilmamka o  kBaHTax.  @Dopmyna
nanka: E =hv
4.1.2 he
®otonsl. Dueprus potona: E =hv = 7 = pc.
E hv h
WUmnynece potona: P =—=—"—"=
yse ¢ c ¢ A
4.1.3 ®otorpdexr.  Omweitet  A.I. CromeroBa.  3aKkoHBI
dboTtorddekra
4.1.4 | YpaBaenue DuHmTelHa A7 GoTodrddekra:
E(bOTOHa = ABmxoua + EKuH max,
he _ _ hc
rie E(I)OTOHa =hv= 7 s Asmxozla - thp - }\._
Kp
2
mo
> KHHmMax = 2max = eU3an
4.1.5 JaBnenne cBera. JlaBneHue cBeTa Ha MOJHOCTBHIO
OTPAKAMIIYID  TMOBEPXHOCTh M Ha  TOJTHOCTHIO
MOTJIONIAIOIIYIO TTOBEPXHOCTh
4.2 OU3SNKA ATOMA
4.2.1 [InanerapHas mMojeinb aToMa
4.2.2  |Ilocrynarel bopa. U3nyuenue u nornomieHrue GOTOHOB MpU
Mepexo/ie aToMa ¢ OJTHOTO YPOBHS SHEPTUH HA APYTOM:
hc
hv,,=—=|E,—E,|
)\’mn
423 JInnenyarsie ClIEKTPHI.
CrnexTp ypoBHEHN SHEPruu aToMa BOAOPOJIa:
-13,6 5B
E, =5 ,n=1,2,3, ..
n
4.3 OU3NKA ATOMHOI'O S/IPA




4.3.1 Hyknonnas monens sinpa l'eiizenbepra - MBanenko. 3apsin
sapa. MaccoBoe uucino sapa. M3otonsl

43.2 PagnoakTuBHOCTB.

Anba-pacnan: QX _)‘2_‘;‘ Y + iHe.

bera-pacmnan.

DIeKTPOHHBIN B-pacmarn . QX —>2+1 Y + (313 +Vv,.
[To3UTpOHHBIH B-pacman . QX —>§_1 Y + 915 +Vv,.

l'amma-n3nyyenue

433 _t
3aKkoH PaJMOaKTUBHOTO pacnana: N ( t) =N,-27T.

HyCTB m - macca PaaAOaKTHBHOT'O BCIICCTBA.
t

Torpa m(t) =m- 27

434 Snepubie peakuuu. Jlenenrue u CUHTES sAEp




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Gusuka, 10 kinace/ Mskumes I'.4., Byxosues b.b., Corckuii H.H.; mon
penakuueit [lapbentreBoit H.A. AknimonepHoe obmectBo «M3naTenscTBo
«IIpocsewenue»

» Gusuka, 11 knacc/ Maxumes I'.J1., Byxosues b.b., Yapyrun B.M.; nox
penakmueit [laphentreBoit H.A. Axkuinoneproe o61mectBo «M31aTenscTBo
«IIpocBemenue»

METOANYECKHUE MATEPHAJIBI JISA YUUTEJIA

®dusuka 7-11 k. CnpaBounas TeTpaab B Tabnuax. CripaBoyHoe
n3nanue."M3narenbcTBO "AﬁPHC—Hpecc", MockBa

®dusuka: Konebanus u BonHbL. YTayOiaeHHbINH ypoBeHb. 11 kinacc: yueoHuk/ I
A. Mskumiem, A. 3. Cunskos. - 10-e uza., M.: [lpoda

®dusnka: Ontuka. KBantoBas ¢puszuka. YriayoieHHbIH ypoBeHb. 11 kiacc:
yueOnuk/ I'. SI. Mskumewm, A. 3. Cunskos. - 10-e uzna., M.: JIpoda

dusnka: DNeKTpoAnHaAMUKa. YTIyOseHHbIH ypoBeHb. 10-11 kiacc: yueOHUK/
I'. 5. Msakumewm, A. 3. Cunskos. - 10-e uza., M.: [lpoda

®dusnka. 3agayauk. 10-11 xi.: yauedHoe mocooue/ A.Il. PeiMkeBuy., -M.:
Apoda

['opnosa JI. A. CoopHUK KOMOMHUPOBaHHBIX 3a1a4 o (usuke 10-11 xacchl.
- M.: BAKO

®wusuka. Teopust, Tpenunry, pemenus/ B. A. Mypanos-M.: 3A0
"NUznarenbckuil 1oM "Yunurtenbckas rasera’

®dwusuka 10 K1acc: TEXHOIOTHYECKUE KapThl YPOKOB 1Mo yueOHuky I'. 4.
Msxkumesa, b.b. byxosuesa, H.H. Corckoro/ aBrt.-coct. H. JI. [lenareituenko.
- Boarorpan: Yuurens

®uzuka 11 k1acc: TEXHOJIOTHYECKHE KapThl YPOKOB 1Mo yueOHuky I'. 1.
MsxumieBa, b.b. byxosuesa, B. M. Hapyrun/ aBt.-coct. H. JI. [lenareiiuenko.
- Bosrorpan: Yuurenb

EI'D 2024. ®usuka: TemaTHdecKue TpeHUpOBoUHbIe 3ananus/ A. A. daneesa.
- MockBa: Jkcmo



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

Mos mikona - https://lesson.edu.ru

Enunas xomnekmus nudpoBsix 00pa3oBaTeIbHBIX pecypcoB -http://school-
collection.edu.ru

Hudposoit o6pazoBaTenbHbIN pecypc A mkon "Axmacc" -
https://www.yaklass.ru

Knacc!nas ¢usuka - http://class-fizika.ru

VYuurens IIpo - https://uchitel.pro

Poccuiickas OnexrponHas mkona - https://resh.edu.ru

OI'bHY «®enepanbHblii MHCTUTYT NEAArOTMYECKUX UBMEPEHUNY -
https://fipi.ru
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