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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOTO ypOBHA HAa YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs pa3zpaboTaHa Ha OCHOBE MOJOKEHUN M TpeOOBaHH K pe3yiabTaTam
OCBOCHHMSI OCHOBHOHM 00pa3oBaTeNnbHON MNporpamMmmbl, npenacraBieHHbix B OI'OC
COO, a Ttakxke c¢ yuétom (enepanpHOil paboueld MpOrpaMMbl BOCIIHMTAHUS U
KOHLIETIIIUY TpenojaBaHusl yuyeOHoro mnpenMera «@Dusrka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanun, peann3yoImux OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

Cognepxkanue mporpaMmbl 10 (U3MKE HaAmpaBiIeHO Ha (QOopMUpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOy4varomuxcs 10—11 kmaccoB mpu 00yueHun
ux (u3nKe Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JIEATEILHOCTHOTO MOIX0/1a.
[Tporpamma no ¢usuke coorsetcTByeT TpedboBanusim GI'OC COO k miiaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpPEeIMETHBIM pe3yJibTaTaM OO0y4YEeHUsl, a TaKKe
YUUTBHIBAET HEOOXOAMMOCTh pPEATU3alUU MEXIPEIMETHBIX CBsI3ed (PU3MKU C
€CTECTBEHHO-HAYYHBIMHU y4E€OHBIMU IIpeIMETaMU. B Hell onpenensoTcss OCHOBHBIE
LeNu U3yyeHus (PU3MKU Ha YPOBHE CPEIHEro 001ero 0opa3oBaHus, IUIAHUPYEMbIE
pE3yNbTAaThl OCBOEHUS Kypca (PU3UKHU: TMYHOCTHBIE, METAIIPEIMETHBIE, TPEAMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

* IUTAaHUPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pU3UKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThl IO roJjaM 00yUYEHUS;

 cojepkaHue yaeOHoro nmpeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O Hambojee OOMIMX 3aKOHAX MPHUPOJbI, BHICTYMAasl B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIEe, BHOCUT CYUIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMI 00 okpyxatouieM Mupe. LIkonbHbIN Kypc PpU3uKn — cucteMooOpa3yromui
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEAMETOB, MOCKOIBbKY (PU3MUECKHE 3aKOHBI
JexKaT B OCHOBE IMPOIECCOB U SIBJICHUN, H3ydaeMbIX XUMHUEH, OHOJIOTHEH,
dbuznyeckoir reorpaduei U actpoHomuel. lcmomp3oBaHME W AKTUBHOE
npUMeHeHue (DU3MYECKUX 3HAHMM  ONpedeNseT Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIIOTHH B cpepe FIHEPTETUKH, TPAHCIIOPTA, OCBOCHHUS KOCMOCA,
MOJIYYeHHUs] HOBBIX MAaTEpPHAIOB C 3aJlaHHBIMU CBOWCTBAMH W Jpyrux. M3ydenwue
(U3MKK BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHOHAYYHOU KapTHUHBI
Mupa oOydyaromuxcsi, B (OpPMHUPOBAHUE YMEHUU NPUMEHSTh HAYUYHBIA METOJ
MO3HAHUS MPU BHINOJHEHUN UMHU Y4€OHBIX UCCIET0BAaHUM.

B ocHOBY Kypca Ghu3HKH 17151 yPOBHS CPEAHETO 00111eT0 00pa30BaHMs MOJIOKEH
pSA UIeH, KOTOPhIE MOKHO pacCMaTpUBaTh KaK IPUHLHUIIBI €T0 IOCTPOEHHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepHuall U3 BCEX Pa3AesioB (PU3MKH, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cOOTBETCTBHMM ¢ HEH MaTepuan Kypca (GU3UKH
o0benuHEH BOKpYr (¢u3nueckux Teopui. Bemymmm B Kypce sBiseTcs
dbopMHpoBaHUE MPEJACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BEIIECTBE U
oJie.

Hoes eymanumapuzayuu. EE peanuzanus NpeAnosaraéT HCHOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKOM HAyKU, OCMBICICHHUE CBSI3U Pa3BUTHS
($u3MKY ¢ pa3BUTHEM OOIIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuknaonoii nanpasnennocmu. Kypce dbusuku npesamnonaraeT 3HaKOMCTBO
C IIMPOKUM KPYTrOM TEXHHUYECKHX M TEXHOJIOTHMYECKUX MPHUIOKECHUW H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peannsyercss IMOCPEICTBOM BBEACHHS DJIEMEHTOB
COJIepKaHus, MOCBSIIEHHBIX KOJIOTMUYECKUM MPoOieMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJIOTMH, a Takke oOCyXIeHUus MpoOiem
PaLMOHAIBHOTO MTPUPOIONOIB30BaHUS U 3KOJIOTHUECKONW O€301MaCHOCTH.

CrepKHEBBIMHU 3JIEMEHTAaMU Kypca (U3MKM Ha YpOBHE CPEIHEro OOILero
oOpa3oBaHus SIBISAIOTCS (Pu3nueckue Teopuu ((popmMupoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3HUECKON TEOPHUH, PO (PYHIAMEHTAJIbHBIX 3aKOHOB U
IIPUHIUIIOB B COBPEMEHHBIX ITPEACTABICHUIX O IIPUPOJIE, TPAHNULIAX IPUMEHUMOCTH
TEOPHM, JUIs ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOAXO0A B Kypce (PU3HMKH pealn3yercs Mpexkie
BCEro 3a CYET OpraHM3alMi SKCIEPUMEHTAIbHON NEATEIbHOCTH O0O0YYaroIuXCs.
Jlnst 6a30BOro ypoBHs Kypca (PM3UKU — 3TO UCOJIB30BAHUE CUCTEMBI (PPOHTATIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOPBIE B IPOTpamMme
no (gu3uke OoObEIUHEHbl B OOUIMI CHHMCOK YYEHHMYECKUX MPAKTHUECKUX pPadoT.
Boigenenne B yKa3aHHOM IiepeyHe JabOpaTOpHbIX padOT, MPOBOAUMBIX IS
KOHTPOJISL U OLIEHKH, OCYILIECTBIISIETCA YYaCTHUKaMHU 0Opa30BaTeNIbHOIO IMpollecca
UCXOJI1 U3 OCOOEHHOCTEW TUIAHMPOBAHWS U OCHaleHus kabwHera ¢usuku. [Ipu
TOM O00€CHeYMBaeTCsl OBJIAJIeHUE OOYYAIOIMIMMHUCSA YMEHUSMU TPOBOJIUTH
KOCBEHHBIE HM3MEPEHMsI, MCCIICJIOBAHMUS 3aBHUCUMOCTEH (U3MUECKUX BEIMYUH U
MIOCTAHOBKY OIIBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yJIEIsSeTCs PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3a/ay.
[Tpu 3TOM A pacu€THBIX 3a/1a4 IPUOPUTETOM SIBJISIIOTCS 3a[1a4M C SIBHO 33JaHHOMN
bu3MUecKoil MOJIEbI0, TMO3BOJSIOIINE TPUMEHSTh HM3YYEHHbIE 3aKOHBl H
3aKOHOMEPHOCTH KaK M3 OJHOTO pasliefa Kypca, TaK U HHTErpuUpys 3HAHUS U3



pa3HbIX pasnesioB. /[ KaueCTBEHHBIX 3aay NPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE MpPOTEKaHUs (U3MYECKUX SBICHUH M MPOLIECCOB B OKPYXKaloUIeH
KU3HM, TpeOyromue  BblOOpa  (usmyeckodl  mMonaenu g CUTyaluu
IPaKTUKOOPHEHTHPOBAHHOT'O XapaKTepa.

B cootBercTBHHu ¢ TpedboBaHussMu PI'OC COO k MaTeprasbHOTEXHUYECKOMY
o0ecrnieyeHn0 y4eOHOro mporuecca 0a3oBblli ypOBEHb Kypca (PM3MKH Ha YpOBHE
cpemHero oo6mero 0o0pa3oBaHMS MOJDKEH HM3Yy4aThCs B YCIOBHUSX MPEAMETHOTO
KabuHeTa (U3MKM WM B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa IPEeIMETOB
€CTECTBEHHO-HAYYHOTO IHKIa. B kabunere Qu3uku HOKHO OBITH HEOOXOIUMOE
nabopatopHoe OOOpYyIOBaHUE MJI BBIIOJHEHUS YKa3aHHBIX B IPOrpamMMe [0
(¢u3KKe YUEHUUECKUX NMPAKTUYECKUX PAabOT U JEMOHCTPAIMIOHHOE 000PYJOBaHHE.

JlemoHCTpanmoHHOe 00OpymoBaHue (GOPMHUPYETCSI B  COOTBETCTBHHM  C
OPUHLIAIIOM MHUHUMAJIBbHON JOCTaTOYHOCTH U 00ECIEeYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TMpOrpaMMe MO (HU3UKE KIIOYEBBIX JAEMOHCTPAUNA IS
UCCIIEIOBAaHMSI ~ M3YyYae€MbIX SIBJIEHMH M  IPOLECCOB, OSMIHUPUYECKUX U
(GyH1aMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe oOOpynoBaHUE ISl YYEHHUECKHUX MPAKTUUECKUX padoT
dopMupyeTcss B BUAEC TEMATHUYECKUX KOMIUIEKTOB M OOECIEUMBAETCA B pacuére
OJHOTO KOMIUIEKTa Ha JABYX oOOydarommxcsa. TeMaThdecKue KOMILIEKTHI
71a00paTOpHOTO O00OPYIAOBaHMSI JOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX U IU(PPOBBIX NMPHUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU LEJIIMHU U3y4YEHUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

« (opMupoBaHME HUHTEpeca M CTPEMJICHUS OOYYaroIIMXCi K HAy4HOMY
W3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHUE MPEACTABICHUI 0 HAYYHOM METOJIe MO3HAHUA U (POpMHUpOBaHUE
UCCJIEIOBATENLCKOTO OTHOILIECHUS K OKPYKAIOIIUM SIBICHUSM;

+ (opMHpoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ybTaTa U3y4eHUS OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

« (opMupoBaHHE YMEHUH OOBICHATH SBJIEHUS C HCIOJIb30BAaHUEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

 (dopMmupoBaHHE TPEACTABICHUN O ponu (DU3UKK I Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJOTHIA.

JloctmxeHne 3Tux 1eneil o0ecreurnBaeTcss pelieHrueM CIeIyIouX 3a1ad B

nporuecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



+  OpuoOpeTEeHHE CUCTEMBI 3HAHUKM 00 00IINUX PU3MIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAs MEXaHUKY, MOJCKYISIpHYI0 (QHU3HUKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKU;

- (opmupoBaHue yMEHMII TNPUMEHATH TEOPETUYECKHE 3HAHUS JJIs
OOBsiICHEeHHsI (PU3MUECKHX SBJICHWM B TMPUPOJAE U JJIA TPUHATHUA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

« OCBOGHHE CIOCOOOB pEIIECHUs pa3IUYHbIX 3aJad C SBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIONIMX CAMOCTOSITENHEHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

+ TOHMMaHu€ (U3MYECKUX OCHOB M MPHUHIUIIOB JACUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSHUSA HA OKPYKAIOLIYIO
cpeny;

+ OBJAJCHUE METOJAMHU CaMOCTOSTEIBHOTO IUIAHWPOBAHUS W MPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIW3a W HMHTEpIpeTauuud uHGpOpMaIu,
OIIPEJENICHHS TOCTOBEPHOCTH MTOJIYYEHHOTO PE3yJIbTaTa;

+ CO3JIaHHE YCJIOBMI JJIS Pa3BUTHS YMEHUH IPOEKTHO-HCCIIEA0BATEIBCKOM,
TBOPYECKOU 1E€ATEIBHOCTH.

Ha wusyuenune ¢usuku (0a30BbI YpOBEHb) Ha YPOBHE CpPEAHEro OOUIEro
oOpazoBanus otBoautTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Helelo), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipennaraemelii B mporpaMMme IO (QU3MKE IEpeYeHb JIa0OpaTOpPHBIX U
MPAKTUYECKUX padOT SBISETCS PEKOMEHJOBAHHBIM, YYUTEIb JEJAaeT BHIOOD
IPOBEJCHUS J1a0OpaTOPHBIX pPabOT M OMBITOB C YYETOM HMHIUBUAYaIbHBIX
0COOEHHOCTEN 00yUaroIUXCl.

COIJEP)XAHUE OBYUYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

du3nka — Hayka o nmpupoje. Hayunbeie METOAbI MO3HAHUS OKPYKAKOIIETO
Mupa. Poip skciepuMeHTa 1 TEOPUU B MIPOLIECCE MTO3HAHUS ITPUPOJIBL.
DKCnepuMeHT B UBHKE.

MopnenupoBanue (puanyeckux siBIeHU U mpoueccoB. HayuHbie TUMOTE3BI.
dusnueckre 3aKOHbI U T€OpuH. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u Mecto pusuku B GOpMUpPOBAHUU COBPEMEHHON HAy4YHOM KapTHUHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFOJCH.



Jlemoncmpayuu
AHaJIOTOBbIE W LHU(POBBIE HU3MEPUTEIBHBIE MPUOOPHI, KOMIIBIOTEPHbIC
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrkeHHE. OTHOCUTENBHOCTh MEXAHUYECKOrO JBHXKCHHUSI.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, CKOpoCcTh (CpemHsii CKOPOCTb, MTHOBEHHAasi CKOPOCTb) U
YCKOPEHUE MATEPUATBbHOW TOYKH, MX MPOCKIWH HA OCH CHCTEMBI KOOPJWHAT.
CrnoxeHue nepeMeIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MIPSAMOJIMHEHHOE ABMXKEeHUE. [ 'paduku
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH, YCKOPEHUSA, IMYyTH M
MEPEMEILICHHS] MATEPUATIbHOM TOUKU OT BPEMEHH.

CBoOoHOE nazicHue. Y CKOpeHUue CBOOOIHOTO MaICHUSI.

KpuBonmHenHoe NBMKEHNE. J[BUKEHNE MaTepUAIIBHON TOUKH 10 OKPYKHOCTH
C IIOCTOSIHHOM II0 MOZAYJIKO CKOPOCTBIO. YTJIOBAas CKOPOCTh, JIMHEWHAs CKOPOCTb.
[lepuon u yactora obparieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHu4eckrue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIHAOMETP,
JBH>)KCHUE CHAPSOB, LEITHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mopgenb cucteMbl OTCUETA, WIITIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AYyX€E U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGmronenue aBukeHus Tea, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaJCHMUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydyeHrne HEPAaBHOMEPHOIO IBUKEHUS C LIEJIBIO OMPEACICHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOMIEHUSI MEXKy TTYTAMU, TPOMJCHHBIMU TEJIOM 3a
MOCJIE0BATEIbHBIE PABHBIE TPOMEXKYTKH BPEMEHU MIPU PABHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne IBMKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yueHnne nBuxKeHUs Tella, OPOIIEHHOTO TOPU3OHTAIIBHO.



Tema 2. /lunamuka

[Ippuammn  otHOocuTenvHOCTM  ['amunes.  IlepBeii  3akoH  HeroTtona.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uunu cuil. Bropoi 3akon HetoToHa 111
MaTepualibHON TOUKU. Tperunii 3akoH HproTOHA 17151 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tsokectu. llepBas Kocmudeckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokos, ckoinbkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJIBXKEHUS U cuiia TpeHus nokosi. Koagduuuent TpeHus.
Cuita conpOTUBIIEHU NPU IBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[TocTynarenpHOE M BpallaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpaileHus. llnedo cunel. VYcioBus
paBHOBECHS TBEPAOTO TeENA.

TexHuyeckue yCTpONCTBA U NPAKTHUUECKOE MPUMEHEHUE: TMOJIIUITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCkOpeHHOM MTOIbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSL.

VYcioBusl paBHOBECHUs TBEPAOTO Teiia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HHKAIOIIMX B MPYXKUHE U
PE3UHOBOM 00pasIie, OT ux AedopMaIium.

HUccnenoBanne ycinoBHl paBHOBECHS TBEPAOrO TEJA, HUMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akoHbl coOXpaneHus 6 MexaHuKe

NMnynbe MaTtepuanibHOM TOYKM (T€Jia), CHUCTEMbl MATEPHUAIBHBIX TOYEK.
Nmnynbe CUIibl 1 UBMEHEHHUE UMITYJIbCA Tea. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE IBHI)KCHHUE.

PaboTa cribl. MOIIHOCTE CHIIBL.



Kunernueckass sHeprust marepualbHOM TO4Ykd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTHH.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIPYyro
nedopMUpPOBaHHOM NpyKUHBL. [oTeHIInanbHast SHEprus Tena BOJIN3H MOBEPXHOCTH
3eMIIH.

[loTeHIMaNBbHBIE W HENOTEHIMAIBHBIE  CHIIBL Cs3p  paboOTHI
HEMOTEHIMAIBHBIX CUJI C ©3MEHEHNEM MEXAHUYECKOW SHEPIUU CUCTEMBI TEII.
3aKOH COXpAaHEHUs] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpoMCTBa M INPAKTUYECKOE INPUMEHEHHWE: BOJOMET, KOIED,
IIPY’KUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yjuapa ¢ MOMOILIBIO JBYX OJUHAKOBBIX
HUTSHBIX MAasATHUKOB.

HccnenoBanue cBsizu pabOThl CUJIBI ¢ U3MEHEHHEM MEXaHWYECKOM 3HEpruu
TeJIa Ha PUMEPE PACTSKEHUS PE3NHOBOTO JKI'yTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxenue. Huddysus. Xapakrep ABUKEHUS WU
B3aMMOJECUCTBUS YaCTULl BewecTBa. MoJenu CTpOCHUS Ta30B, XKUIKOCTEU H
TBEPIBIX TEJ U O0BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojieneil. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemectBa. [locTosiHHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.

Mopens uaeanpHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISIPHOKHUHETHUECKOM
TEOpUM WACATBHOTO ra3za. AOCONIOTHAs TeMmrmeparypa Kak Mepa CpenHen
KMHETUYECKOM PHEPTruM TEIUIOBOrO JBIKEHMS yacTull rasza. Illkama temmepatyp
KenbBuna. T'a3oBbie 3akoHbl. YpaBHeHHME MeHneneeBa—Knamneiipona. 3akoH
HansTona. M3ompoliiecchl B W1€abHOM ra3e ¢ MOCTOSHHBIM KOJTMYECTBOM BEIIECTBA.
['padrueckoe mpeacTaBiIeHNE H3OMPOIIECCOB: U30TEPMaA, M30X0pa, 300apa.

TexHuyeckne yCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
Oapomerp.



Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHUE BelllecTBa, (oTorpapuu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OnbiThl 10 MU PY3UH )KUIKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogaens onbita llITepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJIEHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITEl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSIHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Onpenenenue Macchl BO3[yXa B KJIACCHOM KOMHAT€ HA OCHOBE H3MEpPEHHIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y MapaMeTpaMu COCTOSIHUS Pa3pe’KEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepMoauHamMuueckass cuUCTeEMa. BHYTpEHHsS SHEpPrus TEPMOAUHAMHYECKON
CUCTEMBI U criocoObl € n3MeHnenus. KomuuectBo TerioTel u pabora. BuyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJEAJIbHOrO  Tra3za.  Buuael  Temionepeavu:
TEIUIONPOBOJIHOCTb, KOHBEKIUS, U3JIyYEHUE. Y eabHas TEIUIOEMKOCTh BELIECTBA.
KonruecTBO TEIIOTH pH TEIIONEPEaAYE.

[lonatue 006 anmuabatHOM Tiporiecce. IlepBbIil 3aKOH TEPMOAMHAMUKHU.
[IpumeHneHnue mepBOro 3akOHAa TEPMOJMHAMHKHK K wu3ompolieccam. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamMuku. HeoOpaTtuMocTh Mpo1eccoB B MPUPO/IE.

TeruoBpie  MammHbl.  [[puHOMOBI  ACHCTBUS — TEIJIOBBIX  MAIIIMH.
[IpeoOpa3zoBanuss SHEepruu B TEIUIOBBIX MammHax. Koadduiment mnonesHoro
nerictBusl TeruioBo MamuHbl. [ukn KapHo u ero kosdduimeHT mosie3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEMI0IHEPTETUKHU.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEPruu Tejia MPU COBEPIICHUH PaOOThI: BHLIET
npoOKM W3 OYTBUIKM TOJA JCHCTBHEM CKAaTOTO BO3/yXa, HarpeBaHue s¢dupa B
JaTyHHOM TpyOKe MyTEM TpeHUs (BUICOJEMOHCTpALIHS).

W3MeHeHne BHyTpEHHEN SHEPIruM (TeMIlepaTypbl) Tela IpH TeIionepeaye.

OmnwIT 0 a1abaTHOMY PACIIMPEHUIO BO3TyXa (OMBIT C BO3AYIITHBIM OTHUBOM).



Mopnenu nmapoBoil TypOUHBI, IBUTaTeNsl BHYTPEHHEIO CrOPAaHUsI, PEaKTUBHOTO
JIBUTATES.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnsie cocmosanus eeuyecmea. Dazosvie nepexoovl

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAs U
OTHOCHTENIbHAS BIAXKHOCTh BO3Ayxa. HacelmeHHbI map. YjaenpHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUSI OT JABJICHHUS.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONHS CBONCTB
kpuctayioB. Kungkue kpucramisl. CoBpeMeHHble Marepuanbl. llnaBnenue u
KpUCTayuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OaaHca.

TexHuyeckue ycTpoilcTBa W MNPAKTUYECKOE NPUMEHEHUE: TUTPOMETP M
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOIYYCHHs] COBPEMEHHBIX MaTepuasoB, B
TOM YHUCJIE HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kurnenue npu noOHM>KEHHOM JJaBICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habroienue HarpeBaHus U MJIaBJICHUS KPUCTAIIIMYECKOIO BELIECTBA.

JleMOHCTpalys KpUcTaoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

H3mepenne OTHOCUTENBHON BIaKHOCTH BO3yXa.

Pa3znen 4. JaekrpoauHamMuka

Tema 1. Inexkmpocmamuxa

DnekTpu3anus Te. DIeKTPUUYECKUil 3apsia. J[Ba BUa 3JIEKTPUUECKUX 3apsa0B.
[IpoBOAHUKHM,  JUAPIEKTPUKK M  MOJYNPOBOJHMKUA. 3aKOH  COXPAaHEHUS
AIEKTPUUYECKOTO 3apsia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblid 3IEKTPUUECKUN 3apsil.
Onektpuueckoe mnoje. HanpsxEHHOCTh 3nekTpuyeckoro mnonis. [IpuHiun
CYNEpHO3UILIUUA IIEKTPUUECKUX Mojed. JIMHMU HanpsKEHHOCTU AJICKTPUUYECKOTO
OJISL.

Pabota cun sanexrpocratuyeckoro nois. [lorenuan. PasHoCTh MOTEHITNATIOB.
[IpoBOAHUKM M AMDJICKTPUKH B AJIEKTPOCTATHYECKOM moJie. Jludnexkrpuueckas
MPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KoHIeHCaTOp. DIEKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsSKEHHOT0 KOHIEHCATopA.



TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DBJEKTPOCTATHUECKasl 3allliTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmapar, CTpPyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMmopericTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTAaTUUECKAS 3aLIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TMOJIE.

3aBUCUMOCTB AMEKTPOEMKOCTH IUIOCKOT0 KOHIEHCATOpa OT IUIOIIA/IN IIACTHH,
PACCTOSHUSI MEXAY HUMU U JUIEKTPUYECKON MPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 21eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpedax

DNEKTPUYECKUN TOK. Y CIIOBHSI CYLIECTBOBAHUS FIEKTPUUYECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTHUBIICHHE. Y IEIBHOE COIPOTHUBIICHHE BELIECTBA.
[locnenoBaTenpHOE, TAPALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

Pabora »snextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTb
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsA CUJa U BHYTPEHHEE COIMPOTUBICHWE HCTOYHUKA TOKA.
3axon Oma i1 OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

OJIEKTpOHHAas  NPOBOJAMMOCTH  TBEPABIX  METAUIOB.  3aBHUCUMOCTh
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOANMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

ITomynpOoBOIHUKHY. CobcTBeHHast 51 IIPUMECHAs IIPOBOAUMOCTD
NOJIyIpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

ONeKTpUYeCcKuid TOK B pacTBOpax M paciuiaBax  3JIEKTPOJIMUTOB.
DNEeKTpOoIUTHYECKas: AUCCOUALNS. DIEKTPOIH3.

DJIEKTpUUECKHT TOK B Tra3zax. CaMOCTOSTEIbHBIA W HECAMOCTOSATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: amIlepMerp,
BOJITMETpP, PEOCTaT, HMCTOYHUKH TOKa, DJIJIEKTpOHArpeBaTelibHble MpUOOpHI,
AJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COTIPOTHUBIICHUS, BAKYYMHBIN O,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTPOBOTHUKOBBIN TNO/, TATbBAHUKA.



Jlemoncmpayuu

N3mepenrie cuiibl TOKAa U HANPSKEHUS.

3aBUCUMOCTh CONPOTUBJICHUS UWJIUHIPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TIOTIEPEYHOTO CEUCHUS U MaTepuaa.

CmeniaHHOE COeIMHEHUE MTPOBOJHUKOB.

[IpsiMmoe wu3MepeHue HNEKTPOJABIKYIIEH cuiibl. KopoTkoe 3ambikaHUE
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTH CONPOTUBJICHUS METANIOB OT TEMIIEPATYPHI.

[1poBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii paspsia M IPOBOAUMOCTb BO3yXa.

OIHOCTOPOHHSISI TPOBOIUMOCTH JAHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul 3yuenue

CMEIIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEH CHIIbI UCTOYHHUKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienne amexTpoiusza.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢uzuku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISAETCS C
Y4ETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBS3€M € KypcaMH MaTE€MaTHKH,
OMOJOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nousimusi, CBA3aHHBIE C W3YYEHHWEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, rumnores3a, (u3MYecKas BEJIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellieHre CUCTEMbI YpaBHEHUM, JIMHEHHast QyHKIIUS, Tapadoa,
runepOosia, ux rpaguku W CBONCTBA, TPUTOHOMETpUYECKHME (YHKIIMH: CHUHYC,
KOCUHYC, TaHT€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeusa: mexanndeckoe JBUMKEHUE B JKUBOW mpupoze, nuddysus, ocmoc,
TEIMJI000MEH JKMBBIX OPraHW3MOB (BUIBI TEIUIONEpEaaun, TETIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAS] MAcca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEII, 5)KUAKOCTEN U Ta30B,
AJIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  DJIGKTPOJMUTHYECKAs  JIUCCOLMAITUS,
raJibBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: npeoOpazoBaHuE IBWKEHHN C HMCIIOJIb30BaHUEM MEXaHH3MOB,
YYET TPEHUS B TEXHUKE, TOJAIIWIHUKN, HCHOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHUKE (pakeTra, BOJOMET W JpYyrue), JBUTATEIb BHYTPEHHETO



CrOpaHus, napoBas TypOuHa, ObITOBOI XOJIOAMIBHUK, KOHAULIMOHED, TEXHOIOIHU
IIOJIyYEHHsI COBPEMEHHBIX MAaTEpUalOB, B TOM 4YHCIE€ HAHOMATEPHAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3allluTa, 3a3€MJIEHUE 3JIEKTpOnpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHAr PEBATEIIbHBIC puOOPHL,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

[TocTosiHHBIE MarHUTHl. B3auMoAeicTBHE MOCTOSHHBIX MArHUTOB. MarHuTHoe
nosie. BeKTOp MarHuTHOM MHAYKIMH. [ [puHIMI Cynieprno3uuuy MarHuTHBIX MOJIEN.
JIluHuu MarHuTHOM HWHAYKUMM. KapTuHa JIWMHUM MarHUTHOM WHIYKIMU TOJIA
IIOCTOSIHHBIX MAarHUTOB.

MarnutHOe 1OJ€ NPOBOJHMKA € TOKOM. KapTuHa 5nwHWNA HMHIYKIUU
MAarHuTHOrO IOJI JUIMHHOTO IIPSAMOIO IIPOBOJHMKA M 3aMKHYTOI'O KOJBLIEBOIO
IIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzaumonencTsue NpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HaIIPaBJICHUE.

Cuna JlopeHua, €€ MOAyJb U HalpaBslieHHE. [[BHyKeHHE 3apsHKEHHOW YaCTHLIBI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHMEe ANEKTPOMAarHWUTHOM MHAYKUMH. [IOTOK BEKTOpa MarHUTHOU
UHAYKOUU. OJIEKTPOABWXKYINAS CHJIA HWHAYKUUU. 3aKOH AJIEKTPOMAarHUTHOM
nHaykunu @apanes.

BuxpeBoe »snekTpuueckoe IMoje. ONEKTPOABWKYIIAS CUIAa HWHAYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBlIEHME CaMOMHAYKIMH. OJIEKTPOABWXKYLIas CHJA
CaMOUHIYKLIMH.

DHeprusi MarHUTHOT'O IOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: IIOCTOSHHBIE
MAarHuThl, D3JIEKTPOMATHUTBI, DJJIEKTPOJBUIATENb, YCKOPUTEIN DIIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOI'O MTyYKa MAarHUTHBIM I1OJIEM.

JIvHUM UHAYKIIMA MAarHUTHOTO MOJIA.



B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JerictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBneHuE IIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOABMKYILEH CHUJIbI HHIYKIHA OT CKOPOCTH M3MEHEHUS
MAarHATHOTO TMOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomwr 13yuenue

MAarHUTHOTO MOJIS KaTYIIKH C TOKOM.

HccnenoBanue JEUCTBUS NOCTOSHHOIO MarHuTa Ha pPaMKy C  TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKIUU.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbIE KONEOAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MEXaHMYECKUE  KOJICOaHMS.
["apmonnyeckue konedanus. Ilepuoxa, wactora, aMruTyaa U ¢asza KojeOaHUi.
[IpyvHHBIN MaATHUK. MaTeMaTUYEeCKUN MAasTHUK. Y PaBHEHHE TapMOHUYECKUX
kosnebanuil. [IpeBpaiienue s3Heprun Npu rapMOHNYECKUX KOJIEOaHUSIX.

Konebarenbubiii KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOaHUS B
UJCATBHOM KOJIeOATEeIbHOM KOHType. AHAIOTUs MEXAYy MEXaHUYECKUMHU MU
AIIEKTPOMArHUTHBIMHU KoJsieOaHusiMu. Popmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJEATBHOM KOJI€OATEIHbHOM KOHTYDE.

[TpencraBieHue o 3aTyxawmux KoneOaHUsX. BrIHYXIeHHbIE MEXaHUUECKHE
kosieOanus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUsI.

[lepemennpii TOK. CHHYCOHWITANbHBIA TNEPEMEHHBIM TOK. MONIHOCTB
IIEPEMEHHOIO TOKA. AMIUIMTYJIHOE M JCHCTBYIOLIEE 3HAYEHUE CHJIBI TOKAa M
HaIPSOKEHUS.

Tpanchopmarop. IIpousBojsicTBo, mepenaya U NOTpeOICHUE DIECKTPUUECKOM
DHEPrUU. DKOJIOTMYECKUE PHUCKU IIPU MPOM3BOJCTBE 3JIEKTpo3Hepruu. KynbTypa
UCIIOJIb30BaHUs JIEKTPOIHEPT UM B ITIOBCETHEBHOM JKU3HH.

TexHuyeckue yCTpPOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: DIIEKTPUUYECKUI
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojeOaTeabHOW CUCTEMBI (MPYXKUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

Habmonenue 3aTyxarommx KoieoaHmii.

HccnenoBaHre CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.



Habnronenue pezonanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CUJIbI TOKA U HANPSDKEHUS] OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHc mnpu MOCAEAOBATENIBHOM COEJUHEHUM PE3UCTOpa, KaTYIIKU
WHAYKTUBHOCTH U KOHJICHCATOPA.

Mognenb TMHUY 3JIEKTpOIEpe1ayuu.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOJIa MANIBbIX KOJEOAHW Ipy3a HA HUTU OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

HccnenoBanue nepeMEeHHOT0 TOKa B IIEMU U3 MTOCJIEI0OBATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHble 60IHbL
Mexanuueckue BOJIHBI, YclioBus pacnpoctpaHeHus. Ilepuoa. CkopocTb

pacrnpocTpaHEHHUs U ITIMHA BOJIHBL. [lonepednsie U Mpog0JIbHbIE BOJIHBI.
HUuTtepdepenius u udppaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUSI MU3TYUYECHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekTtpomaruutHoi BosnHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPEJIOMIICHHE, MOJspu3amus, Audpakius,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3JI€KTPOMArHUTHBIX BOJIH. [IpuMeHEHNE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paauOCBsI3U U TeNeBUACHUS. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAOLIEH CPEIBI.

TexHuyeckue yCTpONCTBA W NPAKTHUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi [MAarHOCTUKAa B TEXHUKE W MEIUIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MPeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOI pE30HAHC.

HaOmronenue CBsI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIMTYJIOH M
4acTOTOMN KoJeOaHUM.

HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHE, MPETIOMIIEHUE,
noJisipu3anys, mudpakius, THTEpPEpeHIHs.



Tema 3. Onmuka
['eomerpuueckas ontuka. [IpsMonuHENHOE pacnpoCTpaHEHUE CBETA B
ogHopoaHouU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. IlocTpoenue n3oOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOJIFOTHBIN NTOKa3aTeb
npenomiieHus. [lonHoe BHyTpeHHee oTpakenue. [IpenenbHbiii yroi moiaHoro
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. LIger.

Cobuparoriue U pacceuBalOIME  JIMH3BIL. Tonkas JIMH3A.
DOKyCHOE paCCTOSTHUE U ONTUYECKasl CHUJla TOHKOW JuH3bL. [locTpoeHue
M300paKEHUI B COOMPAIOIINX U PAaCCEUBAIOIIUX JIMH3aX. DopMyiia TOHKOW JTUH3HI.
YBenuueHue, 1aBacMoe JIUH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

Bonnosas ontuka. Untepdepenius ceeta. KorepeHTHbIE HCTOUHUKH.
VYcnoBus HaOMOIEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX UICTOYHHUKOB.

Hudpaxus ceeta. AudpakironHas pemeéTka. Y coBre HaOI0IeHus
[NIABHBIX ~ MaKCUMYyMOB OpU TMAJECHUH  MOHOXPOMAaTHYECKOTO CBETa
Ha TU(PPaKIUOHHYIO PEHIETKY.

[lonspuzamus ceera.

TexHHYecKue ycTpoicTBa U MPAaKTUYECKOE MPUMEHEHHUE: 0UKH, JIyIa,
¢doToanmnapar, NPOEKIMOHHBIH anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpssMOTMHENHOE PaCIPOCTPAHEHUE, OTPAKEHUE U IIPEJIOMIICHHUE CBETA.
OnTuyeckre mpuodOpHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mozellb CBETOBOIA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

HaGmonenue nudpakuuu ceera. Habmronenue

JUCIIEPCUH CBETA.

[TosryueHue CrieKkTpa ¢ MOMOILBIO TTPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepenune nokaszaTesns MpeaoMIICHUs CTEKIIA.



HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['paHuLIBI MPUMEHNMOCTH KJIACCHYECKOW MeXaHUKU. [locTynartsl crienuaibHON
TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKyyMe,
MPUHIIUAI OTHOCUTEIBHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEMJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13p Macchbl C 3HEPTUEN U HMITYJIbCOM PENSTUBUCTCKONW YaCTHUIbl. DHEPIUs
IIOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBA3U SHEPTUU (POTOHA C €TI0 YACTOTOM. DHEPrUsl
U UMITyJbC (POTOHA.

OtkpeiTre U uccaenoanue porodpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorpdexra. Ypapuenue OiinimreriHa mns dotoddpdekra. «KpacHas rpanuia»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpOWCTBA M TMPAKTUUECKOE TNPUMEHEHHE: (HOTOIIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHET0 (poToaddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUio o -4acCTHIL.
[ImanerapHas mognens aroma. Ilocrymarsl bopa. M3nydenue u mnorjomieHue
(GOTOHOB TpHM NEpexoAe aToMa C OJHOTO YPOBHS SHEPrud Ha Jpyro. Bumel
criekTpoB. CIEKTp YpOBHEW SHEPruu aToMa BOJIOPO/Ia.

BosHoBbIE cBolicTBa yactul. Bomnnsl ne bponnsa. KopmyckynispHOo-BOJIHOBOM
JTyaJu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.



TexHudeckre yCTpOHMCTBA MU MNPAKTUYECKOE IPUMEHEHHE: CHEKTPAIbHBIN
aHaju3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpenenieHue JJIMHBI BOJIHBI JIa3epa.

HaOmronenne TMHEHYaThIX CIIEKTPOB U3ITYYCHUS.

Jlazep.

Vuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI, JOKa3bIBAIOIINE CIOXHOCTh CTpoeHus sjapa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pezepdopaa no onpeaesneHno coctaBa paguoakTUBHOTO
usnydenus. CBoiicTBa anbda-, 0eTa-, raMMa-u3ITydeHUsI.
Binsinue paaAnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE NPOTOHA W HeWTpoHa. Hykionnas monens siapa ['eitzenOGepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3otormsl.

Anba-pacnan. DIIEKTPOHHBIN 151 ITO3UTPOHHBIN Oera-pacma.
['amMan3nydeHnne. 3aKOH palHOaKTUBHOIO pacnajaa.

DHeprus CBA3U HYKJIOHOB B sJipe. Saepubie cuibl. Jlepekt Macchl siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepubiii peaktop. TepmosimepHblii cuHTe3. [IpoOnemMbl U TMEpPCIEKTHUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacThllbl. OTKPBITHE MO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa M NPAKTUYECKOE IIPUMEHEHHE: T03UMETpP, Kamepa
Bunbcona, siepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTurK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomw Viccnenoanue

TPEKOB YacCTHI] (110 TOTOBBIM (pOTOrpapusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH
DOtanbl pa3BUTHS acTpoHOMUHM. [IpHKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.
Bun 3Bé3gHoro HeGa. Co3Besnus, spKue 3BE3JbI, INIAHETHI, MX BHIANMOC
JIBIDKCHHE.
CoiHeuHas cucrTema.



Conane. ConHewHass aKTHBHOCTh. Mcrounwk sHepruu CojHIA W 3BE3.
3BE3MbI, UX OCHOBHBIC XapaKTEPUCTHKU. J(marpamma «CIEKTpalbHBIN Kilacc —
CBETUMOCTB». 3BE31bI TJIABHOM I1OCJIEIOBATEIHLHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» IS 3BE37 TJIABHOW TOCIEAOBATEIbHOCTH. BHyTpeHHee cTpoeHwme
3BE311. COBpeMEHHBIE MPEJICTABICHUS O MPOUCXOXKISHUHU U 3Bororu CojHIa U
3BE3J. DTaIbl )KU3HU 3BE3]I.

Mneunsiii Ilyte — Hama ['anmaktuka. Ilonoxxenne u nBuwkenue ConHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u KBasapbl. UEpHbBIE NBIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacuimpenue Beenennoit. 3akon Xa66ia. Pa3deranue rajiakTHk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

MacmrabHas ctpykTypa Beenennoi. MerarainakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

HabGmroneHus: HeBOOPYKEHHBIM TJIA30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPUJIOKEHUHN ISl ONPEICIICHUS TTOJI0KEHHST HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31sd CeBEPHOIO MOIYIIAPHS U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponb ¢u3uku W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COIIMATILHOM M 3THUUECKOH cdhepax NesITeNbHOCTH YeI0OBeKa, pOJib U MECTO (PUBUKHU U
ACTPOHOMHUU B COBPEMEHHOWN HAay4YHOW KapTHHE MHUpPA, POJIb (PU3HUECKON TEOPUU B
(GbopMHpPOBaHUU MPEJICTABICHUN O PU3NUYECKON KapTHHE MUPA, MECTO (PU3NYECKON
KapTUHBI MHpa B OOImEM psAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MesxknpeaMeTHble CBA3H

N3yuyenue xypca ¢uzmku 6a30Boro ypoBHs B 11 Kiacce oCymiecTBIseTcs ¢
Y4ETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€M € KypcaMHd MaTeMaTHKH,
OMOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nousimusi, CBA3aHHBIE C W3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBIICHWE, HAay4YHBIM (akT, rumores3a, (Qu3nvecKas BEJIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIETh, U3MEPECHHUE.

Mamemamuxka: pEUICHUE CUCTEMBl YPaBHECHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'E€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPbl M UX MNPOCKLIMH HA OCU KOOPAUHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (DYHKIWNA, TPU3HAKA TOAO0OUS TPEYTrOJbHUKOB,
ompeiesIeHne UIOMIAaU TUIOCKUX GUryp u oobémMa Tel.



buonocusn: snexrpuueckue sBICHUS B JKUBOM MpHUPOJE, KojeOaTelIbHBIC
JIBUKEHHS B KUBOU MPUPOAE, ONTHUUYECKUE SBJICHUS B KUBOU NMPUPOAE, NCUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTANINYECKAsl CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIN3.

l'eocpagpua: MarHUTHBIE TIONMIOCa 3€MJIM, 3aJIeKH MAarHUTHBIX  PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texunonocus: JWHUM SJIEKTpoIepenad, TEeHEepaTop MNEPEMEHHOTIO TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS T€4Yb, pajap, PaauONPUEMHHUK, TEJIEBU30P,
anTeHHa, tenedon, CBY-meuyb, IMPOEKIIMOHHBIN arapar, BOJOKOHHAsS OITHKA,
COJIHEUHas OaTapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTo mpeamera «@Du3uka» Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBanus (0a30BbIi YPOBEHB) MOJDKHO OOECHEYUTH JTOCTHKEHHUE CIICTYIOITNX
JMYHOCTHBIX, METAIPEIMETHBIX H ITPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIHTATOB.

JIMHHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHS yueOHOro npeaMera « Ou3uKay JOJDKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIlUM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUU, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHICKOrO0 OOIIECTBA, PACIIUPEHHE KU3HEHHOTO
ONBITA M OMbITA JACATEIBHOCTH B IMPOLIECCE peanu3allid OCHOBHBIX HAalpaBICHUU
BOCHUTATEIILHOMN JIEATECILHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKOM MO3UIIMK 00YUYAIOIIEroCcs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4YJ€HAa POCCHUICKOro OOIIECTBa; MPUHATHE TPATUIIMOHHBIX
oOIlIeueIOBeYeCKMX TyMAaHUCTHYECKUX M JICMOKPATHYECKHX  IIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JACATEIILHOCTh B MHTEpECAX IPaKIaHCKOTO
oOlllecTBa, y4acTBOBAaTh B CaMOYIpPaBJICHUM B OOpa30BaTEIbHON OpraHU3alNY;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU C
uXx (QYHKIMSAMHA ¥ Ha3HAYCHHEM; TOTOBHOCTh K T'yMaHHUTapHON M BOJIOHTEPCKOMU
NCATCIIBHOCTH, 2) NATPHOTHYECKOr0 BOCHUTAHHMSA: CPOPMHUPOBAHHOCTH
POCCUHCKOW TPaXTaHCKON UAECHTUYHOCTH, MAaTPUOTU3MA; IIEHHOCTHOE OTHOIICHUE
K TOCYJIapCTBEHHBIM CUMBOJIaM, JTOCTHKCHUAM
POCCUHCKHX YUYEHBIX B 00JIaCTH (DU3HUKH M TEXHHKH; 3) JYXOBHO-HPABCTBEHHOI0
BOCIIMTAHUA: CPOPMHUPOBAHHOCT, HPABCTBEHHOI'O  CO3HAHHUSA, OATHUYECKOTO
MOBEJICHUS;  CIIOCOOHOCTh OIICHMBAaTh CHUTYallMI0 W TPUHHUMATh OCO3HAHHBIC
pEILIEeHUS, OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM
YUCIIE B JIEATEIBHOCTH YUYE€HOTO; OCO3HAaHHWE JIMYHOTO BKJIaJga B ITOCTPOCHHUE
ycTOMYMBOro  Oyaymiero; 4) 3CTeTHYecKOro BOCHUTAHHUSI: 3CTETHYECKOEC
OTHOIIEHUE K MUPY, BKIIFOYasl 3CTETUKY HAYyYHOTO TBOPUECTBA,
pUCyIero (puU3nYecKoi HayKe;

5) TpymoBoro BOCHUTAHMSI: UWHTEPEC K  pa3iuyHbIM  cdepam

npo¢eCCUOHATILHON JIEATEIbHOCTH, B TOM



YHCIIe CBA3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymeir mpodeccur u peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC IIJIAHBI,
TOTOBHOCTH ¥ CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00J1aCTH
(U3MKK HA TIPOTSHKCHUH BCel KHU3HH; 6)

IKOJOTHYECKOT0 BOCTIMTAHMA:

cpOpPMUPOBAHHOCTH SKOJIOTHUECKON KYIBTYpBI, OCO3HAHHE TII00aILHOTO
XapakTepa SKOJIOTHUECKUX MPOOIIEM; TNIAHUPOBAHHUE M OCYIIECTBICHHUE JICHCTBUH B
OKpYKaIOIIel cpejie Ha OCHOBE
3HAHUS [eJleld YCTOWYMBOTO pPA3BUTHSI UYEJIOBEYECTBA;  PACHIMPEHHE OIbITA
JESITETBHOCTH YKOJIOTUIECKON HAITPAaBICHHOCTH Ha
OCHOBE MMEIONINXCS 3HAHUU TI0 (hPU3HKE; 7)
IHEHHOCTH HAYYHOTO MO3HAHUS:
c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (U3HUYECKOW HAyKW; OCO3HAHHME IICHHOCTH HAYYHOM
JeSITEIbHOCTH, TOTOBHOCTh B IIpOIECCe W3YYCHHS (PU3UKU OCYIIECTBISTH
IPOEKTHYIO M UCCIIEIOBATEIbCKYIO ACSITEIbHOCTh MHANBHUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIC YHHBepPcAJIbHbIE yueOHbIe AeiicTBUA ba3oBble
JIOTHYEeCKHe AeHCTBUSA:

CaMOCTOSITENNFHO  (POpMYIMpOBaTH HM  aKTyalIM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE; OMNpPENeNsiTh IIeJU JACSTENIbHOCTH, 3a7aBaTh
napameTphl U KPUTEPUH UX
JTOCTHDKCHHUSI; BBISBIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B PacCMaTPUBACMBIX
buznueckux SBJICHUSIX; pa3padaTbiBaTh IUIAH pEIICHUS NPOOJIeMbl C YYETOM
aHallM3a UMEIOIIUXCSI
MaTepUaNTbHBIX W HEMaTEePHAIBHBIX pPECYpCOB; BHOCHUTh KOPPEKTHBHI B

JIeSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
1eJIsIM, OIICHUBAaTh PUCKH TOCJEICTBUNA NESITEIbHOCTH;  KOOPJIUHUPOBATH U

BBITIOJIHATH PA00TY B YCIOBUAX PEATbHOTO,

BUPTYaJIbHOTO W  KOMOWHHUPOBAaHHOTO  B3aWMOJICHCTBHSI;  Pa3BUBATH

KpEaTHBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUCBBIMHU TIOHITHIMHU U METOJIaMHU
bu3nUecKoil HayKH;

BJIa/ICTh HABBIKAMH yU€OHO-UCCIIEIOBATEILCKOM U IPOSKTHOM IeATEILHOCTH B
o0nacTi (PU3MKU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY IMOHUCKY



METOJ/IOB pelIeHUsl 3a7ad (PU3UYECKOTO COJAEP)KaHUs, MPUMEHEHHUIO Pa3IuYHbIX
METO/IOB MTO3HAHUS; BJIaIETh BUIAMH JEATEIBHOCTH MO MOTYYEHUIO HOBOTO 3HAHUS,
€ro MHTEpHpeTaluu, MpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX
CUTyallusiX, B TOM YHCJIE MPHU CO3JaHUM y4EeOHBIX MPOEKTOB B 00JacTU (DU3UKH;
BBISIBJIATh IPUYMHHO-CJIC/ICTBEHHbBIE CBSI3U U aKTyallM3UpPOBATh 33714y, BbIJIBUTATh
TUMOTE3y €€ pelIeHUs], HaXOIUTh AapryMEHTHl JUId JO0Ka3aTelbCTBa CBOMX
YTBEPKJICHUM, 3a7aBaTh MapamMeTpbl U KPUTEPUU PEUICHUS; aHAIM3UPOBATH
MOJIYYCHHBIE B XOJI€ PEIICHUS 3a/ladyd pPe3yJbTaThl, KPUTUUECKH OIEHUBATH HX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATh HM3MEHEHHE B HOBBIX YCJIOBHSX; CTaBUTh WU
dbopMyIMpOBaTh COOCTBEHHBIC 3a7a491 B 00pa30BaATEIIHbHON

JESITEIbBHOCTH, B TOM YHCIE MPU HU3YYCHHH (PHU3UKU; JaBaTh OLIEHKY HOBBIM

CUTYaIUsIM, OLICHUBATh MMPUOOPETEHHBIN OIBIT; yMETh MEPEHOCUTDH 3HAHUS 110

(du3HKe B MPAKTUYECKYIO 00JIaCTh
KU3HEICATEIbHOCTH; YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbBIX MPEAMETHBIX

oOnacrtell; BbIIBUTaTh HOBBIE HJIEH, IPEJIaraTb OPUTrHHAIIBHBIE MTOIXO0bI

U pEUICHMs]; CTaBUTh MPOOJIEMBI U 3a/1a4H, JOITYCKaOII1e

aIbTePHATUBHBIC PEIICHHS.

Pabora ¢ unpopmaumeii:

BJIA/IETh HaBbIKAMHU MOJY4YEHHUs MHPOpMAUKU (PU3NUYECKOTO COJIEP)KaHUS U3
UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITEIIBHO OCYIIECTBISITH TOWCK, AaHAIU3,
CUCTEMAaTH3allMI0 M HHTEpHpeTaluio HHGOpMalMU pa3MYHbIX BUIOB U (opm
MpEICTaBICHUS; OLIEHUBATh JOCTOBEPHOCTh HH(OPMAIINH; HCIIOIB30BaTh CPEICTBA
MH(GOPMAILIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B pEIIEHUH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX W OPTraHU3alMOHHBIX 33Ja4 C COOMoJieHueM TpeOoBaHU
HPrOHOMUKHU, TEXHUKH OE€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHNs, IPaBOBbIX U
THYECKUX HOPM, HOpPM HWH(GOPMAIMOHHOW OE30MacCHOCTH; CO37aBaTh TEKCTHI
(buU3MUECKOro CoAepKaHus B pa3IMyHbIX (hopmaTax ¢
y4€TOM HazHayeHHs] HHGOPMallUU U LIeJIEBOM ayTMTOPUH, BEIOUpast ONTUMAJIBHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3aluu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:
OCYILECTBISATH OOIIEHHE Ha ypOoKax (PM3UKU U BO BHEYPOUHOU €ATEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYallMi U CMSATYATh
KOH(JIUKTHI;
pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB; MOHUMATh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOM U
VIH]INBU1yaJIbHOU
palboThI; BHIOMPATh TEMATUKY U METObl COBMECTHBIX JEHCTBHI ¢ yu€TOM 00IINX



MHTEPECOB M BO3MOYKHOCTEM KaXKJIOIO YJICHA KOJUIEKTMBA; MPUHHUMATh LEIU

COBMECTHOM JAESITENbHOCTH, OPraHU30BbIBATh U KOOPJAUHHUPOBATH JEHUCTBHS IO €€

JOCTUKEHHUIO: COCTABIATh IUIAH JICUCTBUN, PACIIPEAENATh POJIU C YUETOM MHEHUUN

YYaCTHHKOB, 00CYKJaTh pe3yJbTaThl COBMECTHOM palOTHI; OLEHUBATH Ka4€CTBO

CBOET0 BKJIAJIa U KayKJOr0 YYaCTHUKA KOMAH/IbI B

o0t pe3ysbTar Mo pa3padOTaHHBIM KPUTEPHUSIM; MpeJiaraTb HOBBIE MPOEKTHI,
OLICHUBATh UJIEU C TIO3ULIMY HOBU3HBI,

OPUTHMHAIBHOCTH, NPAKTUYECKON 3HAYUMOCTH; OCYLIECTBJIATh TO3UTHUBHOE
CTPATETUYECKOE MOBEICHNUE B PA3IMYHBIX

CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcajbHble yueOHblIe AeiicTBU Camoopranu3anms:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENbHYIO NEATEIBHOCTh B 00JacTu
GU3MKK W AaCTPOHOMHHM, BBISBJISATH NPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHbBIE 3aJ]auM; CAMOCTOSITEIBHO COCTAaBJIATh IJIaH PELICHUs] PacUETHBIX U
KAUECTBEHHBIX 3a7a4, IUIaH BBIMOJIHEHUS NPAKTUYECKON paboThl € Yy4€TOM
UMEIOLINXCS PECypCOB, COOCTBEHHBIX BO3MOYKHOCTEW U TPEANOYTEHUM; J1aBaTh
OLICHKY HOBBIM CHUTYAallMsIM; PACIIUPATH PaMKA y4eOHOTO NpEeIMETa Ha OCHOBE
JUYHBIX TPEANOYTEHUH; IeTIaTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh €ro, OpaTh
Ha cels
OTBETCTBEHHOCTb 32 PEUICHUE; OLIEHUBATh

IpUOOPETEHHBIN OTIBIT;

CIIocoOCTBOBATH (DOPMUPOBAHUIO U TIPOSBICHUIO SPYAUIINH B 0071aCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:
JaBaTh OIIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B I€SITEILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJECTh  HaBbIKAMHU  [IO3HABATENbHOW  peQIEKCUU KAk  OCO3HAHMS
COBEPILIAEMbIX JI€UCTBU M MBICIUTEIbHBIX MPOLECCOB, HMX PE3YJIbTATOB H
OCHOBAHUIl; HCIIOJIb30BaTh MPUEMBI pedieKCUM Ui OLEHKM CUTyalluH, BbIOOpa
BEPHOTO
pelIeHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS MO UX
CHU)KEHUIO; IPUHUMATh MOTUBBI M apTyMEHTBI APYTUX MPU aHAIU3€E Pe3yJIbTaTOB
NeSITEIbHOCTH; TPUHUMATh ceOs, MOHMMAash CBOM HEIOCTATKM M JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTaTOB
NesATEeIbHOCTH; MPU3HABATh CBOE IPABO U MPABO APYTrUX HA

OIIIHOKH.



B nporiecce AOCTHKEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOSHHS IIPOTPAMMBI T10
¢uszuke [yIs1  ypoOBHSA CpenHero oOmiero 00pa3oBaHUS Yy  OOy4arOIIUXCS
COBEPIICHCTBYETCS IMOIMOHATIHHBIH WHTEJUICKT, IpeAoararouii
cOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh TOHMMATh CBOE AYMOIMOHAIIBHOE
COCTOSIHHE, BUJICTh HAIIPABJICHUS PAa3BUTUS COOCTBEHHOW SMOIMOHAIBLHOU cepsl,
OBITh YBEpPEHHBIM B ce0e; caMOperyJHpOBaHHS, BKIIIOYAIOIIETO CaMOKOHTPOJIb,
yMEHHE MPHHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIOCOOHOCTH
alanTHPOBATHCA K AMOIMOHAIBHBIM H3MEHEHUSM W MPOSBISATh TMOKOCTH, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEW MOTHUBAIIMW, BKJIIOYAIOIICH CTpEeMIICHHE K
JOCTIKEHUIO TIENTM M YCIIEeXy, ONITUMU3M, HHAIUATHBHOCTh, YMEHHUE JIEHCTBOBATH
UCXOJISI U3 CBOMX BO3MOXKHOCTEH; IMITATUH, BKIIFOYAIOIICH CIIOCOOHOCTh IIOHMMATh
IMOIMOHAIBHOE COCTOSIHUE IPYTUX, YIUTHIBATH €T0 MPU OCYIIECTBICHUN OOIICHHS,
CIIOCOOHOCTh K COYYBCTBHIO U COINEPEIKUBAHUIO; COIMUAIBHBIX HABBIKOB,
BKITIOYAOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMHU JIFOJIbMH, 3200 TUTHCSI, IPOSIBIISITh UHTEPEC U pa3peliaTh KOHOIUKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xon1y oOyuenus B 10 ki1acce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B TMPAKTHYECKON JEATEIbHOCTH JIIOJICH; YYUTHIBATh TPAHUIIBI
NPUMEHEHUsI HM3YYCHHBIX  (DU3MYECKUX  MOJENe: MarepuaibHasi  TOYKa,
WHEpIMalIbHAs CHUCTEMa OTCYETa, AOCOJIOTHO TBEPIOE TEJIO, HICATbHBIN ras,
MOJIEJIA CTPOCHUS Ta30B, )KUIAKOCTEHM U TBEPABIX TEJI, TOYECYHBIA BJIECKTPUUECKUU
3aps] TpU pelieHud (PU3UYECKUX 3a/ad; pacro3HaBaTh (PU3UUYECKHUE SIBICHUS
(mpouiecchl) U OOBSCHATH WX HA OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-
KUHETUYECKOW TEOPUM CTPOCHMS BEIIECTBA U AJIEKTPOJUHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHE, CBOOOTHOE MA/IEHUE TEN, TIBUKEHUE
M0 OKPY>KHOCTH, WHEpIMs, B3auMojeictBue Tten, auddysus, OpOyHOBCKOE
JBUKEHUE, CTPOEHUE KUJKOCTEH M TBEPABIX TEJ, U3MEHEHHE 00bEMa Tea MpHU
HarpeBaHuM (OXJIAKJECHHUH), TEIJIOBOE paBHOBECHE, HUCIApPEHUEe, KOHJCHCAIUS,
IJIABJICHHUE, KPUCTAIIN3ALMS, KUTICHHE, BIIAXKHOCTh BO3/1yXa, TOBBIIEHUE TABICHUS
raza IpH €ro HArpeBaHUM B 3aKPBITOM COCYAE, CBSA3b MEXKIY IlapaMeTpaMu
COCTOSIHUSI Ta3a B HM30MpOLECCaX, AIEKTPU3ALUs TEN, B3aUMOAECHCTBUE 3apsOB;
OMKCHIBATh MEXAHUYECKOE [IBIKEHUE, WCIONb3ys (U3UYECKHUE BEINYUHBI:



KOOpAMHATA, IyTh, INEPEMEIICHHUE, CKOPOCTh, YCKOpPEHHE, Macca Telld, CHIIA,
UMITYJIbC TeJla, KHHETHUYECKas PHEPrusi, MOTEHIMAIbHAsl YHEPTHs, MEeXaHU4YecKas
paboTa, MexaHUYecKas MOIIHOCTb, IpPU OMNHCAHUU TPABWIBHO TPAKTOBATH
(GU3UYECKUl CMBICIT HWCIIOJNB3yEMBIX BEIWYMH, WX OOO3HAYECHUS W CIUHUIIHI,
HaXOJUTh (HOPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIMYUHY C JPYTUMU
BEJIMYMHAMU; OITUCHIBATh N3YUYEHHbIC TEIJIOBBIC CBOMCTBA TEN U TEIJIOBBIC SABICHUS,
UCTIONIBb3ysl (U3MYECKHE BEIMYMHBL: JIaBJIEHWE Trasza, TeMmIepaTrypa, CpeaHss
KMHETUYECKash YHEPTUSI XaOTUYECKOTO JBUKEHUS MOJIEKYJ, CPEIHEKBaIpaTUUHAs
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSISI 3HEprusi, paboTa rasa,
KOO (PUIIMEHT TMOJe3HOr0 JCUCTBUS TEIUIOBOTO JBUTATENd; IPU OMHCAHUU
MPaBUIBLHO TPAKTOBAaTh (HU3UYCCKUNA CMBICT HCIONB3YEMBIX BEIUYHH, WX
00O3HAaUeHUsT W E€IUHUIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JaHHYIO
(GU3MYECKYI0 BEJIWYMHY C JIPyTMMHU BEJIWYMHAM; OIKCHIBATH HU3YUYEHHBIC
AJIEKTPUUECKUE CBOWCTBA BEIECTBA M DJCKTPUUYECKUE SBJICHUS (IPOIIECCHI),
UCIIOJB3Yd (PU3MYECKHE BEJIMYMHBI SJIEKTPUUECKUN 3apsijl, dJIEKTPUUECKOE TOJIe,
HaNpspKEHHOCTh  TMOJIS, IOTEHIWAN, Pa3HOCTh IOTEHLIHANIOB, IIPU ONHCAHUU
MPAaBWIbHO TPAKTOBaTh (DU3MUECKUN CMBICT HCIOJIB3YEeMbIX BEJIMYMUH, HX
o0O3HAaUEHUsT M €IUHUIIBI; YKa3biBaTh (OPMYJIbI, CBS3BIBAIONIME JAHHYIO
(GU3MYECKYI0 BEIWYMHY C JPYTUMH BEJIWYMHAMH; aHAIMU3UPOBATh (Puznueckue
MPOLIECCHl UM SIBJICHUSA, HUCHOJb3Yyd (DU3UYECKHME 3aKOHbl M MPUHIUIBI: 3aKOH
BcemupHoro Ttsarotenus, [, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUA
MEXaHUUYECKON IHEPTUM, 3aKOH COXPaHEHUS HMITYJIbCa, MPUHIUIT CYNEPIO3UIINT
CUJI, TNPUHIMUII PABHOINPABUS HWHEPLUUAIBHBIX CHUCTEM OTCU€Ta, MOJEKYJSPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHUS BEIECTBA, Ta30BbIE€ 3aKOHBI, CBSI3b CpeaHEN
KMHETHYECKOW DJHEPruu TEIUIOBOTO JBIDKEHUS MOJIEKYJT ¢  aOCOJIOTHOM
TeMIepaTypol, TMEpBbIA  3aKOH  TEPMOJMHAMHKU, 3aKOH  COXpPaHEHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KysloHa, MpuU 53TOM pa3inyaTh CIOBECHYIO
(GbopMyJIUPOBKY 3aKOHA, €ro MaTEMaTHUUYE€CKOE BBIPAKEHUE U YCJIOBHUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPUHITUIIBI JIEHCTBUS MAITUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyarh YCJIOBUS UX 0€30MACHOTO UCIIOIh30BaHUsI B MOBCEIHEBHOM
JKU3HH, BBITIOJHIATH AKCIIEPUMEHTHI M0 UCCIEAOBAHUIO (PU3UUYECKHUX SIBJICHUN U
MPOIIECCOB C MCMOJIb30BAHUEM TIPSIMBIX U KOCBEHHBIX HW3MEPEHUH, MPU ATOM
dbopmyIrpoBaTh MpodIEeMy/3a1auy U TUTIOTE3y YIEOHOTO SKCIIEPUMEHTA, COOMPAThH
YCTAHOBKY U3 MIPEAJIOKEHHOTO0 000pYI0BaHUS, IPOBOIUTH OMBIT U (POPMYITUPOBATH
BBIBOJIBI; OCYIIIECTBIIATh MPSMbIE U KOCBEHHbIE M3MEPEHUS (PU3NUECKUX BEIMYMH,
MIPU 3TOM BBIOUPATh ONTUMAJIBHBIN CIIOCOO MU3MEPEHHUS U UCIOJIH30BaTh U3BECTHHIE
METOJIbl OLICHKHU MOTPENIHOCTEN W3MEPEHUM; UCCIIEIOBATh 3aBUCUMOCTU MEXIY



bu3MYEeCKUMU BETUYMHAMHU C KCMOJIB30BAHHEM MPAMbBIX H3MEPEHUM, MpU 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yJIbTAThl MOTYYCHHON 3aBUCIMOCTH
(bu3MYecKuX BEJIMYUH B BUJIE TAOJIUIL U TpadUKOB, JIeTIaTh BHIBOJBI IO PE3YJIbTaTaM
UCCIIEIOBaHMsI; COOMIOaTh TpaBWjia O€30MacHOTO Tpyda MpH MPOBEIECHUU
UCCJIEIOBAHUM B paMKax y4yeOHOro IKCIIEPUMEHTa, yueOHO-UCCIIeI0BATEIbCKON U
MPOEKTHON JESATeNbHOCTH C HCIOJIB30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB H
7ab0paTOpHOTO O00O0PY/IOBAaHHUS;, pellaTh pacy€THbIC 3aJadyd C SIBHO 3a/laHHOMN
bu3nUecKoil MOJIENbI0, UCTIONb3Ys (U3UYECKUE 3aKOHBI M MPUHIUIIBI, HA OCHOBE
aHaIHM3a yCIIOBUA 3a7a9d BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACIITh (U3HUCCKHUE
BENTMYUHBI U QOPMYJIbl, HEOOXOAUMBIE ISl €€ pelIeHUs], MPOBOAUTH PACUETHI U
OLICHMBATh PEAbHOCTh IMOJYYEHHOTO 3HAYCHHS (PU3NYECKOM BETUYHMHBI; PEIIaTh
KAueCTBEHHbIC 3a/1a4d: BBICTPAUBATH JIOTMUECKH HEMPOTUBOPEUHMBYIO IEMIOYKY
paccykJAeHUN C ONMOpPOM HAa M3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HYECKUE
SIBJICHUS,

UCII0JIb30BATh MPH PEIICHUH YU€OHBIX 3a/1a4 COBpEMEHHBIE HH(OPMAIIMOHHbIE
TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPHUPOBAHUS, WHTEPIPETAUA U TPEIACTABICHUS
y4eOHOH U Hay4YHO-TIOMYJISIpHOW HWH(OpMAIMK, TOJYYEHHOW W3 Pa3IMYHBIX
UCTOYHUKOB, KPUTUUECKN aHAIM3UPOBATH MOTydaeMyto HH(GOPMAINIO; MPUBOINUTH
MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
OO0BSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO0 MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HH [IJIS
oOecrieyeHus: 0€30MaCHOCTH NpH OOpallleHHMH C NpudOpaMu M TEXHUYECKUMH
yCTpOMCTBaMH, JIJIsl COXpPAHEHUS 370POBbs U COOIOJEHUS HOPM SKOJIOTHUECKOIro
MOBEJICHUA B OKPYXKAOIIEH Cpeie;

paboTaTh B TpYIIE C BBHIMOTHCHUEM pPAa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIbI, PAMOHATIBHO paCHIpeAeysTh OOS3aHHOCTH H
IUTAHUPOBATh JCATETFHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJIeKBAaTHO OIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.

K koniy oOyuenus B 11 kj1acce rnpemMeTHbIC Pe3yIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (Pu3NKKU B (PopMHUpOBaAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TMPAKTUUYECKOW ACIATEIBHOCTHU JIOAEH, LEIOCTHOCTh U €IUHCTBO
(Gbu3nYeCcKO KapTUHBI MHUpPA; YYUTHIBATH TPAHUIIBI MPUMEHECHHUS HW3yUYCHHBIX
bU3NYEeCKUX MOJENEH: TOYEUHBIN JJIEKTPUUYCCKUN 3apsfl, JIyd CBETa, TOUCUHBIN
HMCTOYHMK CBETA, SAJIEpHAs MOJEIb aTOMa, HyKJIOHHAs MOJEIb aTOMHOTO siJipa Mpu
pemeHnn (PU3NYECKUX 3aJ]1ay; paclo3HaBaTh (PU3MUECKHUE SIBJICHUS (TMPOIECCHI) U
OOBSICHSITH MX Ha OCHOBE 3aKOHOB JJEKTPOJWHAMUKM W KBAaHTOBOW (DHU3UKHU:



AJIEKTpUYECKasi MPOBOJAMMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE
NEHCTBUSL TOKA, B3aMMOJCHCTBHE MArHUTOB, OJJIGKTPOMArHUTHAs HMHIYKIUS,
JIEUCTBUE MATHUTHOTO IMOJISI Ha TPOBOJHUK C TOKOM M JIBIKYIIMICS 3aps,
AJIEKTPOMArHUTHBIE KOJICOAHUSI U BOJHBI, IPSIMOJIMHEITHOE pACIPOCTPaHEHUE CBETA,
OTpakeHue, TnpesjomiieHue, uHTepdeperHuus, qudpakius U TOJApU3allisl CBETa,
aucnepcus cBera, porodnekrpuaeckuii 3pdext (hotorddekr), cBeTOBOE NaBIICHUE,
BO3HMKHOBEHHE JIMHEMYaTOro CHEKTpa aToMa BOJOpOja, €CTeCTBEHHas U
HCKYCCTBEHHAs] PAaJMOAKTHUBHOCTH;, ONKCHIBATh H3YyUYECHHbIE CBOWCTBA BEIIECTBA
(97eKTpUUYECKHUe, MAarHUTHBIE, ONTHYECKUE, JJICKTPUUYECKYI0 MPOBOJUMOCTD
pa3IMYHBIX CpeJ]) M OJJICKTPOMATHUTHBIE SIBIICHUS (TMPOLECCHI), HCIOIb3YS
duznyecKkue BETUYMHBL: JJICKTPUUYECKUN 3apsl, CHIa TOKa, DJIEKTPHUYECKOe
HaIpspDKEHUE,  DJEKTPUYECKOE  COMPOTHUBIICHHE,  PA3HOCTh  MOTEHIIMAJIOB,
AIIEKTPOJIBIKYIIIAS CHIIa, paboTa TOKa, MHAYKIIMS MAarHUTHOTO TIOJIs, criia AMrepa,
cwia JlopeHiia, THAYKTUBHOCTh KAaTYIIKW, SHEPTUSI DJIEKTPUUECKOT0 ¥ MarHUTHOTO
noJieH, MEPUO ¥ YacToTa KojieOaHui B KoieOaTeIbHOM KOHTYPE, 3aps/l U CHJIa TOKa
B [IPOLI€CCE FTAPMOHNYECKHX 3JIEKTPOMArHUTHBIX KoJIeOaHul, (POKYCHOE pacCTOsSIHUE
U ONTHUYECKasl CWJIa JIMH3bI, MPH OMUCAHUHM MPABUIBHO TPAKTOBATh (PU3UUECCKUIA
CMBIC]I HCIIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U €JAUHMIIBI, YKa3bIBaTh
(bopMyIIbI, CBSA3BIBAIOIINE JAHHYIO PU3NIECKYIO BEIHUNHY C JPYTUMHU BEINYNHAMY,
OIKCHIBaTh U3yYEHHbIE KBAHTOBBIE SIBICHUS U MPOLECCHI, UCTIONb3Yys (PU3NUECKHEe
BEJIMUMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa,
SHEPrus U UMIYIbC (POTOHA, IEPHOJ] OTypacnaaa, SHEPTUs CBSI3U aTOMHBIX S7Ep,
Py  OMHCAHUHM TPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICT MCIOJIb3yEeMbIX
BEJIMYMH, MX OOO3HAYEHUS W EAMHHUIBI, YKa3blBaTh (DOPMYJIBI, CBS3BIBAIOIINE
JAHHYI0 (DU3UYECKYIO0 BEJIMYMHY C JAPYTUMHU BEIMYMHAMH, BBIYHCIATH 3HAYCHUE
(¢bu3MYECKO BENMYMHBI; AHATU3UPOBATh (HM3MUECKHE TPOIECCHl M SBICHUS,
UCHONB3YSl  (PU3MYECKUE 3aKOHbl M NPUHLHUIBL: 3akoH OMa, 3aKOHBI
MOCIIEI0BATEIHHOTO U MAPAIJICIIbHOTO COSTUHEHHS TIPOBOIHUKOB, 3aKOH J[Koysa—
JleHla, 3aKOH  JJIEKTPOMArHUTHOW  MHAYKLIHWH, 3aKOH  MPSAMOJMHEHHOIO
pacmpoCcTpaHEHHs CBETa, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEIOMJICHHS CBETA,
ypaBHeHue OWHIITeHHA s (HoTodPdeKTa, 3aKOH COXPAHEHHs] DHEPIrHH, 3aKOH
COXpaHEHHUS WMITYJIbCa, 3aKOH COXPAHEHHS DJIIEKTPHUYECKOrO 3apsijia, 3aKoH
COXpPaHEHHUsI MacCOBOTO YHCIIa, MOCTYNaThl bopa, 3akoH palnoaKTUBHOTO pacraja,
IpU ATOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €M0 MaTEeMaTHUECKOe
BBIDOKEHHE W YCIOBUS (TpaHUlbl, 0OJACTH) TNPUMEHUMOCTH; ONPEACIAThH

HaIpaBlIieHUE BEKTOpa MHAYKIIUHA MATHUTHOTO TTOJIs IIPOBOTHUKA
C TOKOM, CHJIbl AMIiepa u cuiibl JIopeH1a; CTpOUTh U OMUCHIBATh H300paxeHue,
CO37aBa€MOE TUIOCKUM 3€PKaJIOM,



TOHKOW JIMH30M; BBINOJHATh SKCIEPUMEHTHI 110 HCCIEIOBAHUIO (PU3NUYECKUX
SBJICHUH W MPOLECCOB C UCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHUI: MTPU
3TOM (OpMyYIMpPOBaTh MpoOJeMy/3aJauy W TUIOTE3Y y4eOHOro 3KCIEPHUMEHTA,
coOupaTh YCTAaHOBKY W3 TPEIJIOKEHHOTO OOOpYAOBaHHS, MPOBOIUTH OMBIT H
(OopMyIMpOBaTh BBIBOJBI; OCYLIECTBIATh IPSAMBIE U KOCBEHHBIE H3MEPEHUS
¢u3nYeCKUX BETUYMH, IPU 3TOM BHIOMpAaTh ONTHUMAJBHBIM CIOCOO HM3MEpEHUs M
UCIIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHMI; NCCIIEI0BATh
3aBUCHUMOCTH (PU3NYECKUX BEJIMYHMH C HCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUMN: MPU
3TOM KOHCTPYHpPOBAaTh YCTaHOBKY, (DUKCHpPOBATh pE3yNbTaThl IOJTYYCHHON
3aBHCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE TAOJIUL U I'paUKOB, 1€JIaTh BHIBOJIBI 10
pe3ynbTaraM HCCIENOBaHus; COOMI0JaTh MpaBuwia O€30MacHOro TpyAa Mpu
IPOBEJCHUM HCCIEIOBAaHUII B paMKax y4eOHOro OKCIEPUMEHTa, Y4YEOHO-
HCCIICIOBATEIIbCKOM M NPOEKTHOM  JEATENBHOCTH C  HMCIOJb30BAHUEM
U3MEPUTENIbHBIX YCTPOMCTB U JIaDOPAaTOPHOrO0 0O0OPYJOBaHMS;, pelIaTh PACUETHBIE
3aJlayy C SIBHO 3a/IaHHON (PU3UYECKON MOJIEIbIO, UCIOJb3Ys (PU3NYECKHE 3aKOHbI U
NPUHLIMIIBI, HA OCHOBE aHaJU3a yCJIOBUS 33aJauM BBIOMPATh (PU3MUECKYIO MOJEIIb,
BBIACIATh (PU3MUECKHE BEIMYMHBI U (DOPMYJIbI, HEOOXOAUMBIE JJid €€ pelieHus,
IPOBOAUTH PACUETHI U OLIEHUBATh PEATbHOCTH MOYYEHHOIO 3HaUeHUSI (PU3MUECKOM
BEJIMYMHBI, pEIIaTh  KAauyeCTBEHHBbIE  3a/Jayd:  BBICTPAMBATh  JIOTHYECKHU
HEIIPOTUBOPEUYMBYIO LIETIOYKY PACCYKICHUN C OINOpPOM Ha HW3Y4YEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBIICHMUS;

UCITI0JIB30BATh MPHU PELIEHUH YY€OHBIX 3a]1a4 COBpEMEHHBIE UH(OPMAIIMOHHbIE
TEXHOJIOTHH ISl NIOMCKA, CTPYKTYPUPOBAHMS, MHTEPHPETALNA U MPEACTABICHUS
y4eOHOH W Hay4YHO-TIOMYJSIpHOW HWH(MOpMANuu, MOJYYEHHOH U3 Pa3IuYHbIX
VMCTOYHUKOB, KPUTHYECKH aHAIU3UPOBAThH MOJYy4YaeMyl0 UH(POPMALIHIO; OOBSICHATH
OPUHLIMIBI JEHCTBHUSI MAIIMH, MPUOOPOB M TEXHUUYECKUX YCTPOICTB, pa3nuyaTh
yCIIOBUSI MX O€30MaCHOr0 MCMOJb30BAHMUS B IMOBCEIHEBHOM W3HH;, MPHUBOJIUTH
IpPUMEpPHI BKJIAJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHE IPOLIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHIA;
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEAHEBHOM >KU3HU IS
oOecrieyeHus: 0€30MAaCHOCTH NpH OOpallleHHH C NpudOpaMu M TEXHUYECKUMH
yCTpOMCTBaMH, JIJIsl COXPAHEHUS 370POBbs U COOIOJEHUS HOPM SKOJIOTMUECKOIro
MOBEACHUS B OKpYKarollel cpene; padoTaTh B IPYIINE C BHIMOJIHEHUEM Pa3TUUYHBIX
COLMAJIbHBIX POJIEH,

IUIAHUPOBaTh pPabOTy TPYIIbl, palMOHAIBHO paclpeneniarTh O00S3aHHOCTH U
IJIAaHUPOBATH JACSITENbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJI€KBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KounyecTBo 4yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM (ungposere)
Ne o/ o0pa3oBaTe/ibHbIE
MPOrpaMmmbl Kourpoabnbie | IIpakTuyeckue
Bcero pecypchl
padoThI padoThI
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edso0.ru/7f410f72
Hroro no pazgeny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 KuHematnKa 5 https://m.eds00.ru/7f41bf72
bu6nmoreka [JOK
2.2 HAnnamuka ! https://m.edso0o.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7§410f72
Hroro mo pazueny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON
Teopun

9

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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bubmuoreka [JOK

3.2 OCHOBBI TePMOZIMHAMUKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSTHUSI BEIIECTBA. bu6mmorexa [IOK
3.3 ®dazoBble IEPEXOIbI 5 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 24
Paznen 4. JIEKTPOJINHAMUKA
bu6mmoreka [IOK
41 OneKTpocTaTiia 10 https://m.edsoo.ru/7f41bf72
[TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B bubnnoreka [JOK
4.2 pa3IMYHBIX cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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11 KJIACC

KoanuecTBo yacos DJIEeKTPOHHBIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM (undposbie)
e NporpamMMalI Beero Konrpounnubie | IlpakTuueckue odpa3oBaTeabHbIE
paboThbI pa6oThbI pecypeel
Paznen 1. JIEKTPOJJUMHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHas bubnnorexka HOK
11 WHTYKIAS 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4YecKHe U dJIEKTPOMArHUTHBIE bubnmnorexka [HOK
2.1 KoJIeOaHus 9 1 https://m.edsoo.ru/7f41c97¢c
MexaHn4yecKkHe U 3J1€KTPOMATHUTHBIE BOJIHBI bubnmnorexka HOK
2.2 5 1 https://m.edsoo.ru/7f41c97c
bubnuoreka [IOK
2.3 Onrhka 10 3 https://m.eds00.ru/7f41c97¢
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIEIIUATIBHON TEOPUHU
OTHOCUTEJIbHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
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Hroro no pazueny 4
Paznen 4. KBAHTOBASI ®U3UKA
41 DNeMEeHThl KBAHTOBOUM ONTHKHU 6 Egg?;;féigﬁ}?mlcg?c
4.2 Crtpoenue aToma 4 bubnnorexka HOK
https://m.edsoo.ru/7f41c97c
bubmnoreka IIOK
43 ATOMHOE 5/1p0 5 https://m.eds00.ru/7f41c97¢
Hroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU

5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPU3UKU 7 E;I[?s?/l/llr%té{si)gr(aﬁfﬂcgk
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bu6nuoreka [IOK
6.1 Obobmaromee nosropeue 4 https://m.eds00.ru/7f41c97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOMH OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

10.1

JleMoHCTpHUpOBaTh Ha MpUMEpPax poidb W MecTo (U3UKH B
(GhopMUpPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOU NESATEIbHOCTH
T e

10.2

Y4uTHIBaTh TPAHUIBI IPUMEHEHHS U3YYEHHBIX (DPU3HUECKUX MOJICICH:
MaTepuagbHas TOYKa, WHEpLMaIbHAas cHUcTeMa OTCcuéTa, abCOIIOTHO
TBEPAOE TEJO, UACaTbHBINA T'a3; MOACIN CTPOCHUS T'a30B, KUAKOCTEH U
TBEPABIX TEJ, TOYCUHBIM SJICKTPUUECKUU 3apsl — MpPU PELICHUU
(busznuecKux 3aaa4y

10.3

PacnioznaBate (usnueckue sBieHUS (MPOIECCHI) U OOBSACHATH MX Ha
OCHOBE 3aKOHOB MEXAHHMKH, MOJICKYJIIPHO-KHHETUYECKONH TEOPHH
CTPOCHHUSI  BeUIeCTBA M  DJCKTPOJAWHAMHKH: DPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKCHUE, CBOOOJHOE MaJICHUE
TEJI, JBWKCHHE TI0 OKPY)KHOCTH, WHEpPIHs, B3aUMOJCHCTBUE TEI,
i dy3us, OpOyHOBCKOE JBMIKEHHE, CTPOCHHUE KHIKOCTSH M TBEPIBIX
TeN, U3MEHEeHHe 00bEMa Tel MpU HarpeBaHuU (OXJIaXACHUH ), TETIIOBOE
paBHOBecHe, UCTIApEeHUE, KOHJIEHCAIHs, MJIaBIeHNe, KPUCTaIU3alus,
KHUIIEHHUE, BJIAXXHOCTh BO3/AYyXa, TMOBBIIICHHE AABJICHUS Ta3a IMPH €ro
HarpeBaHUU B 3aKPHITOM COCY/E, CBSI3b MKy MapaMeTpaMu COCTOSHUS
raza B U30MpoIleccax; AEKTPU3alus Tell, B3aUMO/ICHCTBUE 3apsI0B

10.4

OnuceiBaTh MEXaHWYECKOE JIBWXKEHHME, UCMONb3ys (U3NYEecKHe
BEJIMYUHBL: KOOPAMHATA, IIyTh, IEpEMELIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tella, CWJIa, WMIYIbC Tella, KUHETUYECKas DHEpPIrus,
MOTEHIMaJbHasE OSHEprus, MeXaHudeckas paboTa, MexaHU4ecKas
MOIITHOCTh; IPY ONMMCAaHUH NMPABUWIBHO TPAKTOBATH (PU3UUYECKHUI CMBICIT
UCTOJb3yEeMbIX BEIMYMH, MX OOO3HAUeHHs M €IWHUIIBI, HaXOIUTh
(hopMyIibl, CBSI3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU
BEJINYNHAMH




10.5

OnuceBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TEJ U TEILJIOBEIC

SABJICHUSI, HWCHOJB3ysd (U3MUYECKHe BEIMYMHBL JaBlICHHE rasa,
TEMIIepaTypa, CpenHss KUHEeTH4YecKas JSHEeprus  XaoTHYECKOIro
IBIDKEHUS MOJICKYJ, CpEIHEKBAaApaTU4Has CKOPOCTb  MOJIEKYII,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS SHEPTHsl, paboTa raza, ko3 huiueHt
MOJIE3HOTO JICHCTBHUS TEIIOBOTO JABUTATENsl; IPU OMMMCAHUH MPABHIILHO
TPAaKTOBaTh (PU3MYECKHA CMBICT HCHOJB3YEMbIX BEJIWYHMH, HX
0003HAYEHHS U CIUHUIIBI, HAXOIUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO
(bU3MUECKYIO BETMYUHY C APYTUMH BEITHIHHAM

10.6

OnuceiBaTh M3y4YeHHbIE DJIEKTPUUECKHE CBOWCTBA BELIECTBA U
QJIEKTPUYECKUE  SIBICHUS  (NIPOIECCHI), HWCHOIB3ysd (HU3UUECKue
BEJIMYUHBI: 3JICKTPUYECKUI 3apan, JIIEKTPUYECKOE oue,
HAIIpsDKEHHOCTh  1OJIA, IOTEHLMANI, PAa3sHOCTh IIOTEHLHAIOB; IIPH
OINMCaHUU MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI HUCIOIb3yEeMBbIX
BEIMYMH, WX OO0O3HAUYEHUS U €IUHUIIBI; YKa3blBaTh (HOPMYIIbI,
CBSI3bIBAOIME TAHHYIO (PU3NUECKYIO BEIMUUHY C IPYTMMHU BEIMUYUHAMHU

10.7

aHAM3UPOBaTh (PU3MUYECKHE TMPOLECCHl H  SIBICHHS, HCHOJIB3Ys
(bu3nvecKne 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTO TsiroTenus, 1, Il u
[II 3akoHbI HBrOTOHA, 3aKOH COXpaHEHUSI MEXaHUUYECKON SJHEPTUH, 3aKOH
COXpaHEHUs HWMIYJIbCa, NPUHLUI CYNEPIO3UIMH CWI, MPUHIUII
paBHOIIpaBUs MHEPUUAIbHBIX cucTeM OTCYETa,
MOJIEKYJIIPHOKMHETUYECKYIO TEOPHI0 CTPOCHMS BEIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEJHEN KMHETHUUYECKOW DHEPIUU TEIUIOBOIO IBUKECHUS
MOJIEKYl ¢  abCONIOTHOM  TemmepaTypoi,  TEepBBIH  3aKOH
TEPMOJMHAMUKH; 3aKOH COXPAHECHMS DJIEKTPUYECKOrO 3apsAla, 3aKOH
Kynona; nmpu 3ToM pas3inyarhk CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0
MaTeMaTH4YeCKOe BBIpaKEHHE W  yCIOBUS (TpaHHMIBI, 00JacTH)
IIPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHBIC TPUHIMUIBI JCHUCTBUS MAaIIUH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyuaTh YCJIOBHS HUX 0€30MacHOTO
HCIIOJIL30BAHUS B ITOBCEIHEBHON KU3HU




10.9

BEIMONHATE SKCIIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3NICCKHUX SBICHUN U
MIPOIIECCOB C UCIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHIA; TIPU
atoM (opmynaupoBaTh MpobieMy (3amady) M THUIOTE3Y Y4eOHOTO
IKCHEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  HPEIIOKEHHOTO
000pyI0BaHUs, POBOIUTH OIBIT U (POPMYIUPOBATH BHIBOIBI

10.10

OCYH_IGCTBJIHTB MMPsAMBIC 1 KOCBCHHBIC U3MCPCHUSA (1)I/ISI/I‘I€CKI/IX BCJIMYHMH,
IIpu 5TOM BBI6I/IpaTB ONITHMAJIbHEIN CII0CO0 HU3MEPCHHUA U

HUCIIOJIB30BaTh U3BECTHBHIC METOJbI OLICHKU HOFpCHIHOCTCfI H3MepeHHI>'I

10.11

HccnenoBaTh 3aBHCHMOCTH MEXAY (DU3MUECKUMH BEIMYHMHAMHU C
HCIIONIB30BAHUEM IMPSAMBIX H3MEPEHMI; IPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYEHHOW 3aBUCHMOCTH
(U3NYEeCKUX BEITMYUH B BUJE TAOJUI U TPAPUKOB, JIENIATh BHIBOJBI 110
pe3yiabpTaTaM UCCIEeI0BAHNS

10.12

CoOnromate mpaBuwia  0e30macHOro  TpyJda IpU  IPOBEAECHUM
HCCIIEN0BAHUMN B paMKax y4eOHOro JKCIIEPUMEHTA,
y4eOHOMCCIIEeIOBATEIbCKOW M TPOEKTHOW  JCATENBHOCTH  C
WCIIOIB30BAHUEM U3MEPHUTENBHBIX YCTPOMCTB M JIaDOPaTOPHOTO
o0opyoBaHUs

10.13

Pemare pacuérHble 3aauM € SIBHO 33JaHHOM (PM3HYECKOH MOJEbIO,
UCHOJb3ysd (U3UUECKUE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢u3nueckre BeNIUYUHBI U (HOPMYIIbI, HEOOXOJUMBIE sl €€ pelIeHMUs,
MIPOBOAMUTH PAcu€Thl U OLEHUBATH PEATbHOCTh MOTYYEHHOI'O 3HAYEHMSI
(hbU3UIECKOI BETMUUHBI

10.14

Pemars Ka4yeCTBEHHBIC 3a/1a4H: BBICTPaNBaTh JIOTUYECKHU
HEMPOTUBOPEUHUBYIO LIETIOYKY PACCYKJIECHUI C OMIOPON HA U3yUYECHHBIE

3aKOHBI, 3dKOHOMCPHOCTH U (I)I/ISI/I"IeCKI/Ie SABJICHUSA

10.15

Hcnonp3oBaTh MNpU  pelICHMM YY4eOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYpHUPOBaHMS,
UHTEpIpeTalMi W NPEJACTABICHUS y4eOHOW U HAay4YHO-TIOMYJISIPHOM
nH(pOpMAaLIMY, MOJIYYEHHON U3 pa3IUYHbIX MCTOUYHHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOJIy4aeMylo HH(OpMAILIHIO

10.16

[IpuBoauTh TpuUMEpHl  BKJI3Ja POCCHUHCKUX M 3apyOEKHBIX
yuEHBIX(U3UKOB B  pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB
OKPY’KaIOIlEr0 MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTUH




10.17

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUS TO (PU3MKE B TOBCEIHEBHOU
YKU3HM 11 o0ecrieueHrs 6€30MacHOCTH MpHU OOpaIIleHUH ¢ TPUOopaMu
U TEXHUYECKUMH YCTPOMCTBAMH, ISl COXPAHEHUS 3/I0pPOBbSI W
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEICHHUS B OKPYXKAFOIIEH cpejie

10.18

PaboTarp B rpynme C BBIMOJIHEHUEM DPA3IUYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh  pabOTy  TPYMIbL,  PalMOHAIBHO  paclpeneNirTh
0053aHHOCTM H IUIAHUPOBATh JIEATEIILHOCTh B HECTAHAAPTHBIX
CUTyallUsX, AJE€KBAaTHO OLICHMBAThb BKJIAJ KaXXIOI'O0 M3 YYaCTHUKOB
IpyNIbl B PELIEHUE pacCMaTpUBAaEMOil MpoOIeMbl

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3soBanusi
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JleMoHCTpHpOBaTh Ha TMpUMEpPax poOJdb W MecTo (UMK B
(hopMHUPOBaHHH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTHUU
COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH
JFOJICH, 1IEIIOCTHOCTD U €IMHCTBO (PU3NICCKON KAPTHUHBI MUPA

11.2

VY4uThIBaTh I'PaHMLIbI IPUMEHEHHS U3YYEHHBIX (U3UUECKUX MOJIENEH:
TOYEUYHBIN IEKTPUYECKUH 3apsAl, sepHas MOJEIb aTOMa, HYKJIOHHAs
MO/I€TIb aTOMHOTO si/Ipa NP PEeICHUH PU3NUYECKUX 3a]au

11.3

Pacnio3HaBath ¢u3uueckue siBIEHUS (IIPOLECChl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIGKTPOAMHAMUKM M  KBAaHTOBOH  (pu3MKH:
AJEKTPUYECKAsT IMPOBOJUMOCTH, TEILNIOBOE, CBETOBOE, XMMHMUECKOE,
MarHuTHOe  JEWUCTBUS  TOKa, B3auMo/ieiicTBHE MarHuTOB,
JIEKTPOMArHuTHas WHAYKIUS, JeMcTBUE MArHUTHOTO TIOJIA Ha
MPOBOJHUK C TOKOM U JBWXKYIIMHCA 3apsl, 3JIEKTPOMarHuTHBIE
KoneOaHus W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBeTa,
OTpa)kKeHHe,  NpelomiieHue, uHTepdepeHuus, Audpakuus U
MoJIIpU3allusl CBeTa, AMCIEPCHS CBETa, (OTOAIEKTpUUECKUil 3 dexT
(boTtorpdekrt), cBeToBOE MaBleHHWE, BO3HUKHOBEHWE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJAA, €CTECTBEHHAas U  HMCKYCCTBEHHas
PaZMOaKTUBHOCTD




11.4

OnucelBaTh  HM3y4YEHHBIE CBOMCTBA  BELIECTBA  (DJIEKTPUUECKHE,
MarHMTHbIE, ONTHYECKUE, JIEKTPUUECKYIO0 IPOBOAUMOCTb Pa3IUYHbIX
cpeln) W DJICKTPOMArHUTHBIC SABJICHHUS (MPOLECCHI), HUCMOIb3YS
¢usnyeckue  BEIMYUHBI:  DIIEKTPUUYECKUA  3apsia, Cuila  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  AIEKTPUYECKOE  CONPOTUBIICHUE,
paszHocTh noteHnuanos, DJIC, paboTa TOKa, MHIYKIUS MarHUTHOTO
noJis, cujia Ammnepa, cuna JlopeHna, MHAYKTUBHOCTh KaTYIIKH, SHEPT U
AJIEKTPUYECKOTO ¥ MAarHUTHOTO TIOJIeH, MEPUOJT ¥ YacToTa KojeOaHHii B
KojeOaTenbHOM KOHType, 3aps] U CuUjJa ToKa B Ipolecce
FapMOHHYECKHUX 3IEKTPOMArHUTHBIX KojeOaHui, boxycHoe
paccTosiHue U OINTHUYecKas CHJIa JIMH3BL, MPU OMNHUCAHUU MPAaBUIBHO
TPaKTOBaTh (PU3UYECKUII CMBICA HCHOJB3YEMBIX BEJIMYUH, UX
0003Ha4YEeHUSI ¥ €IMHULIBI;, YKa3bIBaTh ()OPMYJIbI, CBSA3bIBAIOLINE JAHHYIO
(bu3MYECKYIO BEIUYUHY C APYTUMU BEIMUYUHAMU
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OnwuchIBaTh M3y4YCHHbIC KBAaHTOBBIC SIBJICHUS U MPOLIECCHI, UCTIONB3Ys
(bu3MUeCKre BEIMYMHBI: CKOPOCTh AJICKTPOMATHUTHBIX BOJIH, JJIMHA
BOJHBI M YacTOTa CBETa, DHEPrUsi M HMIYJIbC (OTOHA, MEPHO.
MOJIypaciaja, SHEPTus CBA3M aTOMHBIX sJep; IPU ONMCAHUH PABUIBLHO
TPAKTOBaTh (DU3WYECKUH CMBICH HCIOJB3YyEMbIX BEIUYMH, HX
0003HaYCHHSI U €IMHUIIBI, YKA3bIBATh (POPMYJIbI, CBA3BIBAIOIINE JTAHHYFO
(bHU3HYECKYIO BEIUYMHY C APYTUMH BEIHUYUHAMH, BHIYUCIIATH 3HAYCHHUEC
(hU3HUYECKON BETUMIMHBI

11.6

AHanu3upoBaTh (QU3NYECKHE MPOLECChl M  SBIEHUS, HUCIOJb3YS
¢usznyeckue 3aKOHbl M NpUHUMIOBL  3akOH OMa,  3aKOHBI
IIOCJIEZIOBATEIBHOTO UM TAPAJIENIBHOIO COEAVWHEHHS ITPOBOJHMKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J1€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHENHOTO PACTIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI  MPEJIOMJIEHUSI  CBETa, ypaBHEHHWE  OUWHINTEHHAa IS
¢doroadexra, 3aKOH COXpPAHEHUS HHEPIUH, 3aKOH COXPAHEHMS
UMITyJIbCA, 3aKOH COXPAaHEHMsI JJIEKTPUYECKOrO 3apsia, 3aKOH
COXpPaHEHHA  MAacCOBOIO  4YMCia, HOCTynaTel  bopa,  3akoH
pPaiMOaKTHBHOIO pacmaza; TIpd OTOM  pa3iInyarb  CIOBECHYIO
(OpMyYIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOEe BBIPAKEHUE U YCIOBUS

(rpaHuIBl, 00JIACTH) TPUMEHUMOCTH

11.7

Ompenenarh HampaBlieHHE BEKTOpa WHAYKIIMM MAarHUTHOTO TIOJIsS
MMPOBOJIHUKA C TOKOM, CHJTBI AMTiepa u cuiibl JIoperia




11.8

Crpouts u ONKCHIBATh  M300pa)keHue, co3/1aBaeMoe
IIJIOCKUM 3€pKaJIOM, TOHKOM JINH30U

11.9

BremoaaaTs OKCHICPUMCHTHI 110 UCCICIJOBAHUIO (bPI3I/I‘ICCKI/IX SIBJICHUM U
IIPOLIECCOB € MCIOJIb30BAaHUEM NPAMBIX U KOCBEHHBIX U3MEPEHUH; NIpU
5ToM (GOpMYIHpPOBaTh TpobdIeMy (3amady) W THIOTE3y Y4eOHOTO
IKCIICpUMEHTa,  COOMpaTh  yCTaHOBKY M3  HPEUIOKECHHOTO
000pyI0BaHUs, IPOBOAUTH OMBIT ¥ (POPMYTUPOBATH BHIBOIBI

11.10

OcymiecTBiATh TpsSMBIE M KOCBEHHBIE HW3MEPEHUs (PU3HMUECKUX
BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAIBHBIA CIOCO0 HM3MEpPEHHS H
HCIIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIH30BAHUEM
NpSMBIX ~ M3MEPEHUH; IpU OTOM KOHCTPYUPOBAaThb YCTAHOBKY,
(UKCHUPOBATh PE3yNbTATHl MOJYYCHHOH 3aBUCHMOCTH (PH3UYECKUX
BEJIMYUH B BHUJE TaONHIl U TpaduKOB, NeNaTh BHIBOIBI IO PE3yJIbTaTaM
HCCIEeN0BaHUsA

11.12

CobOmroate mpaBwiia  0€30MACHOTO  TpyAa IpU  IPOBEICHUU

HCCIIEN0BAHUMN B paMKax y4eOHOro JKCIEPUMEHTA,
y4eOHOHCCIIEeIOBATEIbCKOW M TMPOEKTHOW  JEATENBHOCTH  C
WCIIOJIb30BAHUEM  HM3MEPUTEIBHBIX YCTPOWCTB U JIAOOPATOPHOTO
o0opyoBaHusA

11.13

Pemarp pacuérHble 3aauMl ¢ SBHO 3aJaHHON (PM3MUYECKON MOJEIbIO,
UCIOJNIb3YSl (PU3MYECKUE 3aKOHBI W NPUHIUIBI, HAa OCHOBE aHaIN3a
yCIIOBUSL  33Jayd  BbIOMpATh  (PU3MYECKYIO MOJENb, BBIICNATH
(dbuzmveckrue BeMMUYUHBI U (HOPMYIIBI, HEOOXOAUMBIC IJisi €€ pEIIeHMUS,
MIPOBOAUTH PAcU€Thl U OLEHUBATh PEANbHOCTh MOJYYEHHOTO 3HAUYEHUS
(hbU3UIECKOI BETMUUHBI

11.14

Pemrate Ka4CCTBCHHLBIC 3aga4u: BBICTpanBaTh JJOTHYCCKHU
HETIPOTUBOPCUUBYIO LICTIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBLIC

3aKOHBI, 3dKOHOMCPHOCTH U (I)I/ISI/I"IeCKI/Ie SABJICHUSA

11.15

Hcnonp3oBaTh MNpH  pelICHMH YY4eOHBIX 3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJOTHM JUI IOMCKA, CTPYKTYpUPOBaHWUS,
UHTEpIpeTalMi W NPEACTaBICHUs y4eOHOW U HAay4YHO-TIOMYJISIPHOM
nH(pOpMAaLIUY, MOJYYEHHON U3 pa3IUYHbIX HCTOYHHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOJIyYaeMylo HH(OPMAILIHIO




11.16

OOBSCHATh MPUHIUIBI ACUCTBUS MAalIMH, TPUOOPOB M TEXHHUUECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS HX OE30MaCHOTO HCIIOJIb30BaHUS B
MTOBCEIHEBHOM JKU3HU

11.17

[IpuBonuTe TpHUMEpPHl  BKJIaJa POCCHHCKUX U 3apyOEKHBIX
yu€HBIX(DU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIECCOB
OKPY>KaIOIlIeTO MUPA, B PA3BUTUE TEXHUKU U TEXHOJOTUN

11.18

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUS TO (PU3MKE B TOBCEIHEBHOU
YKU3HHM U1 o0ecrieueHus 0€30MacHOCTH MpHU OOpaIeHHH ¢ IPUOopaMu
U TEXHUYECKUMH YCTPOMCTBAMH, ISl COXPAHEHUS 3/I0pPOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTUYECKOTO TIOBEICHHUS B OKPYXKAFOIIEH cpejie

11.19

PaGorarh B rpymme ¢ BBINOJIHEHUEM DPA3JIUYHBIX COLMAIBHBIX pOJIeH,
IUIAaHUPOBaTh ~ pabOTy  IPYHNbI,  pPAlUOHAIBHO  PACHPENEIATh
0053aHHOCTM M IUJJAHUPOBATh JAEATENbHOCTh B  HECTaHJApTHBIX
CUTyallUsX, aJeKBaTHO OLCHMBATh BKJAJ KaXJOr0 M3 YYaCTHHKOB
TPYIIBEI B PEIICHUE pacCMAaTPUBAEMOM MPOOIIEMBI

HPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KVIACC
Kon Konx nposepsiemoro
pazieia SeMeHTa IIpoBepsiemble 31€MEHThI COAEPKAHUS
OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A
®u3snka — Hayka o nnpupone. Hayunsie meTosl
1 IIO3HAHMA  OKpyXkaromero  wmupa.  Poius
1.1 JKCIEPUMEHTA U TEOPUH B MPOLECCE TO3HAHUS
OpUPOBI. DKCIEPUMEHT B (PU3UKE




MogpenupoBanue (puU3MUECKUX SBICHUH U
npoueccoB. Hayunsie runoressl. Ousznueckue

3aKOHbI U TCOpPHUH. rpaHI/IHBI IIPpUMCHUMOCTH

(busznueckux 3aKOHOB. [IpuHnMn
1.2 cooTBeTcTBUs. Ponp m Mecto ¢usuku B
(hopmMupoBaHUH COBPEMEHHOM HAaY4YHOH
KApTUHBI MUPA, B IPAKTUYECKOU
NEeITEeIbHOCTH JII0ACH
2 MEXAHUKA
#H#HPart#KIHEMATHUKA
Mexanuueckoe naBHxeHHe. OTHOCUTEIbHOCTb
211 MEXaHUYECKOTro BMKeHus. Cuctema oTcuéra.
Tpaekropust
[Tepemerienue, CKOPOCTh (CpelHSAsT CKOPOCTh,
MTHOBEHHAsi  CKOPOCTb) M YCKOpPEHHE
212 MaTepUAIbHOM TOYKU, WX TPOEKIIMH Ha OCH
2.1 o
cucteMbl koopauHat. CioxxeHue
NIEPEMEICHUM U CII0KEHUE CKOPOCTEN
PaBHOMepHOE u PaBHOYCKOpPEHHOE
MPSIMOJIMHENHOE JBIKECHUE. I'paduxu
213 3aBUCHUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOPEHHUS, MYyTH U NepeMEIICHUs
MaTepuaIbHON TOYKU OT BPEMEHHU
CBoOopaHoe majienue. Y CKopeHue CBOOOIHOTO
214 najieHus
KpuBonuneiiHoe nBHxeHue. PaBHOMepHOe
JNBIDKEHHE  MaTepuaibHOM  TOYKA  TIO
215 OKPYXKHOCTH. YTJiOBasi CKOPOCThb, JHHEHHas

ckopocts. [lepnoa n wacrora.

IleHTpOCTpEMUTENBHOE YCKOPEHUE




2.16

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
JBHKCHHUE CHaApsZOB, LEINHBIE U PEMEHHBIC
neperayu

2.1.7

[IpakTrueckue paboTHI. N3mepenne
MT'HOBEHHOM CKOpOCTH. Hccnenosanne
COOTHOIIICHUSI MEX]Iy MyTAMH, MPOHJICHHBIMA
TEJIOM  3a  TIOCJICIOBATEIbHBIC  PaBHBIC
MPOMEKYTKH BPEMEHHU TIPH PaBHOYCKOPEHHOM
JIBIDKCHUHM C HAYaJbHOH CKOPOCTBIO, PaBHOM
Hymo. V3yueHnre ABMKEHUS IIapuKa B BSI3KOM
KUIKOCTH. M3ydyeHne NBIKCHUS Tela,

6p0H_IeHH01"O TOPU30OHTAJILHO

2.2

#i#HPartH# IMTHAMUKA

221

[Tpuniun otHocuTenbHOCTH ["anunes. [lepBbiii
3akoH Hprorona. MHepruanbHble CHCTEMBI
oTcyéTa

2.2.2

Macca tena. Cuia. [lpuHuun cynepno3unuu
CHII

2.2.3

Bropoii 3akoH HproToHa a1 MarepuanbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpernii 3akon HeroToHa st

MaTCpHraJIbHBIX TOUCK

224

3aKoH BCEeMUPHOTO TsAroTeHust. Cuia TSHKECTH.

[lepBas kocMuueckas ckopocTb. Bec
Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIbKEHUS M CWJIa  TPEHUS  IOKOS.
Kospduument tpenns. Cuiia conpoTHBIECHHS

IIpH ABVIXKCHUHN TEJIA B dKUAKOCTHU UJIN
rase

2.2.7

[TocTynaTennbHOE W BpaliaTeIbHOE JIBUKCHHE
a0COJIIOTHO TBEPIOTO TeJa




2.2.8

MOMEHT CcuJIbI OTHOCUTEIBFHO OCHU BpPALICHHUS.
[lnevo cunbl. YCa0BUA paBHOBECHS TBEPIOTO
tena B 1CO

2.2.9

Texunyeckne YCTPOﬁCTBaZ INOAIIMITHUKH,
JABVMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuyeckre pabothl. M3yueHue ABMKEHUS
Opycka 10 HAaKJIOHHOH TUIOCKOCTH TIO
JICCTBUEM HECKOJBKHUX CWI. MccnenoBanue
3aBHCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIHNX B
neGopMHUpyeMOl  TIPY)KUHE U PE3UHOBOM
oOpasme, OT BEIWYUHBI HX JAeGopMaliuH.
HccnenoBanue ycioBuii paBHOBECHS TBEPAOTO
TeJia, UMEIOIIETO OCh BPAILCHHSI

2.3

###H#Pari##3AKOHDBI COXPAHEHN B MEXAHUKE

I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMBI

231 MaTepUaibHbIX TOYEK. MIMITysbC cuibl U
WU3MEHEHHUE UMITYJIbCca Teja
3akoH coxpaHeHuss umnyiasca B HCO.
2.3.2
PeaktuBHOE nBMKEHKE
2.3.3 Pabota cunbl
234 MomHOCTb CUJIBI
Kunernueckas sHEprus MaTepuaibHOM TOYKH.
2.35 .
Teopema 0 KHHETHYECKON PHEPTUU
[lorenumanenas odHeprus. lloreHumanbHas
SHEprus ynpyro 1e(opMUPOBAHHOMN NPYKHUHBI.
236 [lorenumaneHast  »Hepruss  Teixa  BOJIU3M
IIOBEPXHOCTU 3€MJIU
[loTeHuManpHple ¥ HENOTEHLUAIbHBIE CHUIIBI.
CBs3b  pabOThl HEMOTEHLUUAIBHBIX CHJI C
237 M3MEHEHHEM MEXaHUYECKOM SHEPTUU CUCTEMBI

TeJ. 3aKOH COXPAHEHUS




MEXaHUYECKOU SHEPTUU

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHMUS
TexHuueckue yCTpOWCTBa: ABHKEHHE pakKer,

239 BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[IpakTnueckue pabGoTsl. I3yueHnue cBs3u
CKOpOCTEM Tel TMpu HEYIpyroMm yzaape.

2.3.10 UccnemoBanme cBs3u  pabOTBI  CHIIBI €

H3MEHEHHEM MEXaHHMYECKOM OHCPIUu TCJia

MOJIEKYJISAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU

3.11

OcHoBHBIE MOJIOKEHUSA
MOJIEKYJIIPHOKUHETHYECKOM TEOPUH.
BbpoyHnoBckoe JIBUKEHUE. Huddy3us.
XapakTtep JABWKEHUS W B3aHUMOJCHCTBHUS
YaCTHI] BEIIECTBA

3.1.2

Mogenu CTpoeHHMs Ta30B, KUJIKOCTEH U
TBEPABIX Tel U 00BICHEHUE CBOWCTB

BEIIIECTBA HA OCHOBE 3TUX MOJICIICH

3.13

Macca MOIJICKYJIL. KommuectBo BCIICCTBA.

[TocTostHHas ABoraapo

3.14

TermmoBoe paBHOBecue. Temmneparypa u €€
usmepenue. lllkana remneparyp Lienscus

3.15

Monens uaeanpHoro rasza. (OCHOBHOE
YPaBHEHHE  MOJEKYJSIPHO-KMHETUYECKOU
TEOpUU UJI€aTBHOIO ra3a

3.16

AGcomtoTHas TemnepaTypa Kak Mepa cpeaHen
KMHETUYECKOM 3HEPTUU TEIUIOBOTO JABM)KEHHUS
yactul rasa. [lIkama temneparyp KenpBuna

3.1.7

VpaBuenue Kianeiipona — MeHzeneesa.

3akon JlanpTOHA

3.18

I'a30BBIC 3aKOHEI. I/ISOHpOHCCCH B NACAJIbHOM
ra3c€ ¢ MOCTOAHHBIM KOJIMYECTBOM BC€HIICCTBA:

u3o0TepMa, H30Xopa, u3obapa




3.1.9

TexHuueckue yCTpOMCTBa: TEPMOMETP,
OGapometp

3.1.10

[Ipaktuueckue paboTsl. M3mepenue macchbl
BO3/lyXa B KJlacCHOW koMHate. MccnenoBanue
3aBUCHUMOCTH MEXJy IapaMeTpamMH COCTOSTHUS
pa3peXeHHOTo Ta3a

3.2

OCHOBbI TEPMOJIMHAMMKNU

3.21

TepMmonunamuyeckasi cuctema. BHyTpeHHSs
SHEPrusi TEPMOAMHAMHYECKON CHUCTEMBbl U
CHOCOObI €€ U3MEHEHHUS

3.2.2

KonunuectBo Temiorsl U paborta. BHyTpeHHss
9HEPrus 0JHOATOMHOI'O UJEAIBHOIO Ta3a

3.2.3

Bunapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKLUsA, u3inydeHne. TemoéMKocTh Tea.
VaenpHas TEmI0EMKOCTh BemiecTBa. Pacuér
KOJIMYECTBA TETUIOTHI P TEILIONEepeaaue

3.24

IIepBb1it 3ak0H TepMoarHaMuKHU. [IpuMeHnenne
IIEPBOr0 3aKOHA TEPMOJUHAMUKU

K u3onpoueccaM. I'paduueckast
HHTEepIpeTanus padoThl ra3a

3.25

TermoBble MammHbl. [IpuHIMIBL  OelCTBUSA
TETJIOBBIX MaluH. [IpeoObpa3oBanus SHEPTUH B
TEIJIOBBIX MalInHax. Koadpunuent
niosie3noro AeiictBus (panee — KIT) TermoBoii
mamuHbl. ki Kapuo u ero KIT/]

3.2.6

Bropoiu 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs  mporieccoB B MPUPOJE.
TermoBeie IBUTATEIN. DKOJOTHUECKIE

HpOGJ’ICMLI TCIINIOOHCPICTUKHA




TexHnuueckue YCTpOMCTBA: JIBUTATENh
BHYTPEHHETO CropaHus, OBITOBOI

3.2.7

XOJIOAUIIBHUK, KOHAULIMOHED

[IpakTuueckue padotsl. 3MepeHue yaenbHoOM
3238 TEIJIOEMKOCTH

3.3

#i#HPar#i## Al PETATHBIE COCTOSAHU A BEILIECBA. ®A30BbIE

ITEPEXO/IbI
ITapooGpazoBanue u koHaeHcaus. Mcnapenue
U KHIIEHHE. VY nenbHas TEeIIoTa
3.3.1 napoo6pa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI
KUIIEHUSI OT JJaBJICHUS
AOGcCostoTHasT W OTHOCHUTEJbHAs BIIAXKHOCTb
332 BO3ayxa. HacelmeHHslii map
Teépnoe teno. Kpucrannuueckue u amopdHble
Tesa. AHM30TPONMSI CBOMCTB  KpPUCTAJUIOB.
333 JKunkue kpucrauibl.
CoBpeMeHHbIE MaTepHalIbl
[InaBnenve u KpucTauM3alus. Y JelbHas
3.3.4 TernoTa 1apienns. CyomuManys
3.35 YpaBHEHHE TEIIIOBOTO OaaHca
TexHudeckue yCTpOMCTBA: THUTPOMETP U
[ICUXPOMETP,  KaJOpUMETpP,  TEXHOJOTUH
3.3.6 MIOJIyYE€HHUSI COBPEMEHHBIX MaTepUalioB, B TOM
yyclie HAHOMAaTePHUaIOB, U HAHOTEXHOJIOTUHU
IIpakTrueckue paboTHL. Hsmepenune
3.3.7
BJIQ)KHOCTH BO3/1yXa
4 SJIEKTPOAMMHAMUKA
###HPar### O JIEKTPOCTATUKA
4.1 OnexTpuzanus Tei. DIEeKTpUUECKui 3apsia. [Ba
41.1

BHU/JIAa SJICKTPUYICCKUX 3apA10B




[TpoBoHMKH, TUDJICKTPUKU u

41.2
MOJIYIPOBOTHUKH
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
4.1.4 B3aunmopeiictBue 3apsanoB. 3akod Kymnona
DIIEKTPUYECKOE noJe. Hanpspoxk€HHOCTD
ANEKTPUYECKOTO TOJIS. [TpunHumn
4.15 cynepno3unuu.  JIMHUKM — HAOPSHKEHHOCTH
ANEKTPUYECKOTO OIS
PabGora cunm  31EKTPOCTATHMUECKOTO  TOJISL.
4.1.6
[Torenunan. Pa3HOCTh NOTEHIIMAIOB
4.1.7 IIpOBOTHUKY M AMDIIEKTPUKHU B IIOCTOSHHOM
INEKTPUYECKOM ToJe.
Jusnektpudeckasi pOHUIIAEMOCTb
DNEeKTPOEMKOCTb. Konnencarop.
418 ONeKTpOEMKOCTh  IIJIOCKOIO  KOHJIEHCATOpa.
DHeprus 3apsKEHHOI0 KOHAEHcaTopa
TexHudyeckue  yCTpPOMCTBA:  BJIEKTPOCKOIL,
JNEKTPOMETpP, AJIEKTPOCTATUYECKas 3alluTa,
4.1.9 3a3eMJIEHHE AJIEKTPONpPUOOPOB, KOHJEHCATOD,
KCEPOKC, CTPYWHBIN TPUHTED
[IpakTnueckue paboThLI. Hsmepenune
4.1.10

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

HHHPart#HTIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX
Ycnosus CYIIIECTBOBAHUSA
MIOCTOSIHHOT'O 3JIEKTPUUYECKOTO TOKA.

421 .

Hctounnku Toka. Cuia Toka. [locTosTHHBIN TOK
4.2.2 Hanpspkenne. 3akon Oma 1151 ygacTka

Lenu

DIJIEKTPUYECKOE COMPOTUBIICHUE. Y IEJTBHOE

4.2.3

COITPOTUBJICHUE BCHICCTBA




4.2.4

HOCHeﬂOBaTeHLHOC, nmapaJijiCJIbHOC,
CMCHIAHHOC COCANHCHUC ITPOBOIHUKOB

4.2.5

Pabora anekrpudeckoro Toka. 3akoH Jxoyis

— Jlenma

4.2.6

MOHIHOCTB SJICKTPHUYECKOI'O TOKa

4.2.7

anekTpoaBwkymas cuna (manee — D/C) wm
BHYTPCHHEE CONPOTHBIICHHE MCTOYHHMKA TOKA.
3akon Oma aia  1OodHOW  (3aMKHYTOM)
anekTprueckoil nenu. Kopotkoe 3amMbIkaHue

4.2.8

DneKTpoHHas MPOBOJUMOCTb TBEPABIX
METa/VIOB.  3aBHCHUMOCTb  CONPOTHUBIICHUSA
METAJIJIOB OT TEMIIEPATYPHI.

CBepXnpoBOIUMOCTD

4.2.9

OnekTpuueckuid TOok B Bakyyme. CBoiicTBa
JIEKTPOHHBIX ITyYKOB

4.2.10

[MonynpoBoanuku. CoOCTBEHHAs U pUMECHAas
MPOBOJAMMOCTh TOJYMPOBOAHUKOB. CBoiicTBa
p-n nepexoxa. [TomynpoBoIHUKOBBIE TPUOOPHI

4211

9HCKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAX.
SHGKTPOJ'II/ITI/ILICCKEUI JUucconuanus.

OneKTpoan3

4.2.12

aﬂeKTpI/I‘{eCKI/Iﬁ TOK B ra3ax.

CaMocCTOATENbHBI M HECAMOCTOATEIbHBIN
paspsa. PasnuuHbIe TUIIBI CaMOCTOATEIBHOIO
paspsna. Monuus. [1nazma

4.2.13

Texnuueckue YCTpOMCTBA: aMIIiepmerp,
BOJIBTMETP, pEOCTaT, HWCTOYHHMKM  TOKa,
3JIEKTPOHATPEBATEIIbHBIC puoOOopHI,
AJEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBIICHNS, BaKyyMHBIN IO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI,

HOJ'IprOBO}IHI/IKOBBIﬁ JUOJ, raJIbBaHUKa




4.2.14

[IpakTrueckue paboThI. N3yuenune
CMEIIaHHOTO COEAVMHEHMSI PE3UCTOPOB.

M3mepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro comnpoTuBieHus. HaOmoneHue
ANEKTPOIIN3a

11 KIIACC

Kon
pa3jiena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemMble dJjIeMEHTbI
co/lep KaHus

4

OJIEKTPOAMMHAMUKA

4.3

##HPartH#M AT HUTHOE I1OJIE. OJIEKTPOMAT'HUTHAA MHAYKIUA

43.1

ITocTossHHBIE MATHHTBL. BSaHMOﬂeﬁCTBHC
IIOCTOAHHBIX MarHuTOB

4.3.2

MarauTtHOoe mone. BekTop MarHuTHOU
uHAyKIuU.  [lpuHIun — cyneprio3uiu.
Jlununm marnutHOM uHAyKuuu. Kaprtuna
JIMHUN MarHUTHOW MHAYKLHMH MO

MMOCTOAHHBIX MaroHuTOB

4.3.3

MarautHoe ToJie TPOBOJHUKA C TOKOM.
Kaptuna nuHuii mons AIMHHOTO MPSIMOTO
NPOBOJHMKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHMKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. BzaumopaeiicTBue NpoBOHUKOB C
TOKOM

434

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE

4.3.5

Cuna JlopeHiia, €€ MOyJIb U HalpaBJICHUE.
JIBrkeHre — 3apsOKEHHOM  4acTULIbl B
OJTHOPOJHOM MarHuTHOM 1one. Pabota
cunel JlopeHa




4.3.6

SIBneHue ANEeKTPOMArHUTHON

WHIYKIAH
4.3.7 [ToTok BeKTOpa MarHUTHOM
UHIYKIHH
O/1C nnayKuuu. 3aKOH IEKTPOMarHUTHOM
4.3.8 unayknnn Dapanes
BuxpeBoe »snextpuueckoe mnone. IC
WHIYKIIAA B TIPOBOJHUKE, IBUKYIIEMCS
439 [IOCTYATEJIbHO B OJJHOPOJIHOM MarHMTHOM
oJie
4.3.10 [IpaBuso Jlenma
NHayKTUBHOCTD. SIBIICHUE CAMOMHIYKIUH.
4.3.11
OJ1C camouHayKkuuu
DHeprus MarHUTHOTO TOJIS KaTYLIKU C
4.3.13 DIEeKTPOMArHuTHOE T0JIe
TexHuyeckue yCTpOWCTBA: IOCTOSIHHbBIE
MarHuTHI, ANEKTPOMArHUTHI,
4.3.14 ANEKTPOABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YACTHII, HHIYKIIHOHHAS
neyvb
IIpaxkTrueckue paloThI. N3yuenne
MAarHUTHOTO TIONI KAaTYIIKK C TOKOM.
4.3.15 HccnenoBanue  NEWCTBHA  IOCTOSHHOTO

MarauTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUA SHGKTpOMaFHI/ITHOI\/’I

WHIYKITAH
5 KOJIEBAHU T 11 BOJIHBI

#H##HPartHHMEX AHUYECKUE U DJIEKTPOMATHUTHBIE KOJIEBAHUA

KonebarenvHas  cucrema. CB0OOOIHBIE

5.1 koneOanus. [apmoHmueckue KojeOaHUs.

5.11

Ilepuon, uacrtora, ammiutyga u (asa
KOJICOaHU M




5.1.2

[IpyxuHHBIA MasTHUK. MaTemMaTH4eCKUI
MasiTHUK

5.1.3

YpaBHeHHE TApMOHHYECKHUX KOJEOAHUIA.
Kunematuueckoe u JTUHAMHUYECKOE
OIMCAaHUE KOJIEOATEILHOTO ABUKEHUS

5.14

[IpeBpamenue SHEPIUU pu
TrapMOHUYECKUX  KOJCOaHHSIX. Cas13b
AMIUTUTYIbI KoJieOaHui HUCXOTHOMU
BEIMYUHBI C aMIUIMTyJaMH KoJjieOaHUil eé
CKOPOCTH U YCKOpPEHUs

5.15

KoneGarenpubiit  koHTYp.  CBOOOIHBIC
AJIEKTPOMArHUTHBIE KoJIeOaHus B
UeabHOM  KOJIe0aTeJIbHOM  KOHTYpe.
AHamorusi MeXJIy MEXaHHYeCKUMH U
AJIEKTPOMArHUTHBIMH KOJIEOAQHHUSIMU.

®opmyna Tomcona

5.1.6

3akoH COXpPAaHCHUS SHCPTHU B HUACAIIBHOM
K0J1e0aTeIbHOM KOHTYpE

5.1.7

BoinyXeHHBIE MEXaHUYECKUE KOJICOaHMUSI.
Pe3onanc. Pe3onancHass kpuBas.
BI)IHY)KJICHHI)IG OJICKTPOMArHuTHBLIC
KoJeOaHusl.

5138

[lepemennbiii  Tok.  CuHYycOUJaJIbHBIN
IIEPEMEHHBIN TOK.

5.19

MoniHocTb IIEPEMEHHOTO TOKa.

AMHJ'II/ITy,I[HOG n HeﬁCTBYIOHlee 3HA4YCHHUC
CHJIbI TOKA U HAITPAKCHUSA




5.1.10

Tpauchopmarop. [IpousBoacTBo, nepempaya
U TMOTpeOJIeHne 3JIEKTPUYECKON 3HEpruu.
DKOJIOTUYECKUE PUCKU MPU IPOU3BOICTBE
JIIEKTPUYECKON SHEpIuu. Kynerypa
HCIIOJIb30BAaHHUS DJIEKTPO3HEPTUU B

HOBCEIHEBHOU KU3HU

5.1.11

Texuuueckue ycrpoiicTBa: celicmorpad,
3JIEKTPUYECKUIN 3BOHOK, JINHUU

3JeKTponepenayd

5.1.12

[Ipaktuyeckne pabotel. Hccnenoanue
3aBHCUMOCTH TEpUOJIa MAJIbIX KOJIeOaHUH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChl
rpy3a. MccnenoBanue nepeMEeHHOIO TOKa B
LHeny U3 IOCJIEN0BATEIbHO COEAMHEHHBIX
KOHJIEHCAaTOopa, KaTyLIKU U pe3UcTopa

5.2

##HPartt#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHbI

521

Mexanunueckue BOJIHBI, YCIIOBHS
pacupoctpanenus. llepuon.  Ckopoctb
pacrpoCcTpaHeHUs U JIJTNHA BOJIHBI.

HOHGpCQHLIe " IpOJO0JIbHBIC BOJIHBI

5.2.2

#H#HPar### Wutepdepenuust u nudpakuus
MEXaHUYECKUX BOJIH

5.2.3

3Byk. CKOpoCTb 3ByKa. | pOMKOCTB 3BYKa.

BricoTta Tona. TemMOp 3Byka

524

ONEeKTpOMarHuTHbIE  BOJHBL. Y CIIOBHS
M3JIy4eHUs]  JJIEKTPOMAarHUTHBIX  BOJIH.
B3anmHuas opuenTtanus BektopoB E, Bu v B
3JIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

525

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:
OTpa)KeHHEe, MPEJIOMIICHHUE, MOJIIpU3aIMs,
mudpakuus, uateppepenius. CKopocTb

QJICKTPOMAIrHUTHBIX BOJIH




5.2.6

[xana DJIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHre 2IEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY

5.2.7

[IpyHUMOBI pPagMoOCBA3UM U TEJIEBUICHUS.
Paguonokanus. D1eKTpOMarHUTHOE

3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl

5.2.8

TexHuyeckue ycTpoOWCTBa: MY3bIKAJIbHBIC
UHCTPYMEHTHI, yIbTPa3ByKOBas
TUArHOCTUKAa B TEXHUKE M MEJHUIIMHE,

panap, paIuOnpUEMHHUK, TEIIEBU3O0D,

anTeHHa, Tenedon, CBU-neup

5.3

##HPartH#OII TUKA

531

[IpssMonuHENHOE pacpoCTpaHEHUE CBETA B
oaHOpoaHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHBl OTPAKEHUs
cera. Iloctpoenne wu300paxeHuii B
IUIOCKOM 3€epKalie

533

[Ipenomiienue cBera. 3aKOHBI MPETOMIICHUS
cBeTa. AOCOITIOTHBIN TOKa3aTellb

IMPEIIOMIICHUA

534

[Tonnoe BHYTPEHHEE OTpakKE€HUE.

Hpel[eJIBHHﬁ YroJi MOJIHOTO BHYTPEHHETO
OTpaXKCHUSA

5.3.5

Hucnepcuss  cBera. CIIOXHBIH  cOCTaB

Oenoro cBera. L{Bet




5.3.6

Cobwuparonue ¥ pacceuBaroOIIUe JUH3HI.
Tonkasg nuH3a. POKYCHOE pACCTOSHHUE U
ONTHYECKass  CWia  TOHKOW  JIMH3BI.
[Moctpoenne n300pakeHU B COOUPAIOIINX
U pacceuBarolux JuH3ax. Popmyna
TOHKOM JHH3BEL. YBEIWUEHHE, J1aBacMoc
JIMH301

5.3.7

[Ipenensl IpUMEHUMOCTH T€OMETPUYECKON
ONITHKHU

5.3.8

HNurepdepennius  cBera.  KorepeHTHbIC
VCTOYHHKHU. VYcnoBus HaO0IeHUS
MaKCHMYMOB u MUHUMYMOB B
uHTep()EPEHIIMOHHON KapTUHE OT ABYX

CI/IH(i)aBHI)IX KOI'CpCHTHBIX
HUCTOYHHUKOB

5.3.9

Hudpakmuss  cera.  JudpakuuonHas
peméTka. YcinoBue HAOMIOIECHUS TJIABHBIX
MaKCHMYMOB pu MaJCHAN
MOHOXPOMAaTHUYECKOTO CBETA Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10

Honﬂpnsamm CBCTa

5311

TexHnueckue ycTpoiicTBa: OYKH, JIyna,
¢doroanmnapar, NPOEKLUUOHHBIM anmapar,
MHUKPOCKOII, TEJIECKOTI, BOJIOKOHHAsI
OTITHKA, TUppaKIuOHHAS pemérka,
HOJIIPOU T

5.3.12

[IpaxTueckue paboTHI. H3mepenne
nokasaresns npenomiuenus. HMcecnenosanue
CBOWCTB M300paXeHUH B IMH3AX.

HaGHIO)IeHI/IC AUCTICPCUN CBCTA

BJIEMEHTHI CIIELITUAJIBHOM TEOPUU OTHOCHUTEJILHOCTH




6.1

['panuubl IPUMEHUMOCTH  KJIIACCUYECKOU
MEXaHHKH. [Toctynatet TEOpUHU
OTHOCHUTEIBHOCTH: VHBApUaHTHOCTD
MOJYJISI CKOPOCTM CBETa B BaKyyMe,
MPUHIUI OTHOCUTEIbHOCTH DUHILITEHHA

6.2

OTHOCUTENBHOCTh OOTHOBPEMCHHOCTH.
3aMCIIH€HI/I€ BpEMCHMU W  COKpalICHUC
JJINHBI

6.3

DHeprus U UMIYIbC CBOOOIHOM YaCTHIIBI

6.4

CBsi3p Macchl C SHEPrHed U UMITYJIbCOM
CBOOOJHOW YACTHIBI. OHEPrus MOKOs
CBOOO/THOI 4aCTHUIIBI

KBAHTOBA ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOU OITTUKU

7.11

®otonHbl. Popmyia [InaHka cBsi3u dHEprun
doToHa ¢ ero 4YacTOoTOW. ODHEprus u
UMITYJIEC (OTOHA

7.1.2

OTtkpeiTHe U uccienaoBanue Gotodddekra.
Oneitel A.I'. CtoseTroBa. 3aK0HEI

dboTorddexra

7.1.3

VYpaBHenue DiiHmTeiHa 11 poTtorddekra.
«Kpacnas rpanuna» ¢potoaddexra
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Hasnenune cBera. OnwiTel [1.H. JIebenena

7.1.5

XuMHuueckoe IeHCTBHE CBETA

7.1.6

TexHuuyeckue ycTpoicTBa: (OTOIIEMEHT,
¢dboToaTUuK, COJIHECUHAs Oarapes,
CBETOJIHO/T

7.2

CTPOEHUE ATOMA




7.2.1

Monenrs atoma TomcoHa. ONBITEI
Pezepdopaa mo uccneqoBaHno0 CTPOCHUS
atoma. [ImanerapHas Mozelb aToMa

71.2.2

[Toctynatet bopa. H3znyuenue u
norJyomeHue (POTOHOB MPH NMEPEX0e aToMa
C OZHOT'O YPOBHs SHEPTUU HA Apyrou. Buasl
cnekTpoB. CEeKTp ypoBHEHN SHEPIUM aToMa
BOZOpOAA

7.2.3

BomnHoBEIe cBoiicTBa yactuil. BoiaHEI e
bpoiia.  KopnyckynisipHO-BOJIHOBOM
nyanu3M. Jludpakius dJIEKTpOHOB Ha
KpHCTaJIax
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CrioHTaHHOE U BBIHYXXJICHHOC U3JIYUCHHC.

VY cTpoicTBO U PUHLIKIT pabOTHI Jiazepa

7.2.5

TexHuyeckue yCTPONCTBA: CHEKTPAIbHBIH
aHayn3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBII
KOMIIBIOTED

7.2.6

[Ipaktnueckue  pabotel.  HaOmronmeHue
JMHEHYaTOro CIEeKTpa

7.3

ATOMHOE APO

7.3.1

Metonsl  HaOMIOAEHWST M PETUCTpPALUU
3JIEMEHTapHbBIX YaCTHII

7.3.2

OTkpbITHE  PATUOAKTUBHOCTH.  OMBITHI
Pesepdopna mo ompenenreHuro cocraBa
paguoakTUBHOrO wm3nydeHus. CBoiicTBa
anbda-, 6eta-, raMMa-u3iydeHus. Bnusaue
PaIMOAKTUBHOCTH Ha )KUBBIE OPTaHU3MBbI

7.3.3

OTkpplTHE  TPOTOHA U HEUTpPOHA.
Hyxnonnas monens sigpa IeiizenOepra —
WBanenko. 3apsa anpa. MaccoBoe 4ucio
anpa. M3oromnsl




7.3.4

Anbda-pacna. DNEeKTPOHHBIN "
TTO3UTPOHHBIN Oeta-pacma.
'amMman3nydeHnue. 3aKOH PaguoOaKTUBHOTO
pacmana

7.3.5

OHeprus CBSI3U  HYKJIIOHOB B slJIpe.

SAnepusie cunbl. Jedekt Macce sapa

7.3.6

Snepusle peakuuu. JleneHue U CUHTE3 sAEp

7.3.7

S nepubiit peaktop. TepMosiaepHbIi CUHTES.
[IpoGmeMbl ¥  TEPCIEKTUBBI  SIEPHOM
SHEPreTUKU.  ODKOJIOTMYECKHE  ACIIEKTHI
SIIEPHOM SHEPrEeTUKH

7.3.8

DneMeHTapHbIe YaCTHULBI. OTtkpbITHE
no3utpona. @yH/1aMeHTaIbHbIC

B3aHMOHCﬁCTBHﬂ

7.3.9

TexHuueckue  yCTPOHCTBA:  JO3UMETP,
kamepa BuiabcoHa, SJIEpHBIA peakTop,
aroMHas obomOa

7.3.10

IIpaktuueckue pabotel. HMccaenoBanue

TPECKOB YaCTHUIL] (HO TOTOBBIM

¢doTtorpadusim)

OJIEMEHTHBI ACTPOOU3NKU

8.1

Bun 3Bé3nHoro Heba. Co3Be3nus, sipkue
3BE3/1bl, TUIAHETHI, UX BUUMOE JBUKECHHE

8.2

Conneunas cucteMa. [11aHeThI 3eMHOM

rpynnbl. [[1aHeThI-TUTaHThI U UX CIIYTHUKH,
KapJIMKOBBIE TUIaHEThl. Manble Tena
COJIHEYHOM CUCTEMEI

8.3

Connne, ¢otochepa u  atmocdepa.

ConHeyHast aKTUBHOCTh




8.4

Hctounuk sHeprun CosiHIa v 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHUKH:
Mmacca, CBeTUMOCTb, pajuyc, Temreparypa,

HX B3aUMOCBs3b. /luarpamma

«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTHY.
3BE31bI TJIABHOM IIOCJEIOBATEIBLHOCTH.
3aBHCHMOCTb «Macca — CBETHMOCTB» I
3BE3]1 IJIaBHOM MMOCJIEN0BATEIbHOCTH

8.6

#HH##Par##H#BuyTpeHHee CTpoeHHE 3BE3L.

CoBpeMeHHbIE MpEeJCTaBICHUS 0
MPOUCXOXKACHUU M 3Bostonuu CoJiHIa U
3BE3]1. DTambl )KU3HHU 3BE3]T

8.7

Mneunsiii  Ilytp — Hama T'anakrtuka.
CnupanbHas CTpykTypa  l'anmaktukwy,
pacupenenenue 3BE3N, rasa W IBUIN.
[lonoxenne wu gBuxenune ConHua B
lanaktuke. Ilnockas wu  cdepudeckas
nojacucTeMsl I alakTukH

8.8

Tunel ramaktuk. PaguorajakTuku H
KBazapbl. UEpHBIE NBIPHI B SIpax TATAKTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHoM.

3akoH XaO6ma. Paz0Oeranue rajakTuk.

Bo3spact u paguyc Beenennoit, Teopust
bonpmioro B3peiBa. Mojens  «ropsuen

Bcenennoi». PenukroBoe usinyuenue

8.10

MacmrabHass  cTpykTypa  BceeneHHOM.
Meraranaktuka. Hepeménnsle mpoOiembl
aCTPOHOMHUU







