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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUK TIpernojiaBanusi yueOHoro mnpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
uxX Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pEATU3AlMU MEXKIPEIMETHBIX CBS3€ (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JieKaT B OCHOBE TIPOIIECCOB U SBJICHUM, M3y4aeMbIX XHUMHEH, OHOJOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTa, OCBOCHHS KOCMOCA,
MOJIYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMHU CBOMCTBaMHU U Apyrux. M3ydyenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS TP BHITIOJTHEHUN UMHU yU4E€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca pusuku 1151 ypOBHS CpPEIHETO OOIIEro 00pa30BaHUSs MOJIOKEH
pSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBISETCS JIOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesn cenepanuszayuu. B cooTBeTCTBUM ¢ HEWl MaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mTpeArniosiaraeT HCIOIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rnpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYIOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN HU3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHM U TEXHOJOTHM, a Takxke 00CyXIeHUus
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posid PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, TPaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CucTeMHO-IesITeIbHOCTHBIN TMOJAX0A B Kypce (PH3UKK peanmu3yercs Mpexiie
BCEro 3a CYET OpPraHU3allUU SKCIEPUMEHTAIBHOM AESITEIbHOCTH O00YyYaroIuXcCs.
Ji1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke OObEIWHEHBI B OOIIMNA CHUCOK YYEHHYECKHX MPAKTUYECKUX padoT.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS y4YaCTHUKAMU 00pa30BaTeIbHOrO IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kKabuHeta ¢usuku. [Ipu
3TOM OOecTeunBaeTcsi OBJQJCHHE OOYYAIONIMMUCS YMEHHSIMH TIPOBOJWUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHUE yesieTcs pEIICHNI0 PACUETHRIX M KAU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A1t pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISFOTCS 337a4M C SBHO 33JJaHHOU
bu3MYecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS W3
pa3HbIX pa3naesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NTPOTEKaHUsI (PU3NYECKUX SBJICHUM U TPOILIECCOB B OKpYXkKaroulei
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUUYECKOMY
obecrniedyeHn0 yueOHOro mporecca 0a30BbIil ypoBeHb Kypca (PU3UKKM Ha ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTre GU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyIOBaHUE [Jis BBIMOJHEHHUS YKa3aHHBIX B MporpamMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMmoHCTpanioHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B IporpaMMe 1Mo (U3MKE KIIOUEBbIX JIEMOHCTpalUil s
UCCIICIOBAaHMUSI ~M3y4aeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OECIeYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHNU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaAHUU SBJISTFOTCS:

o (opMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUs U (popMHpOBaHHE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yuyeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (dopMmupoBaHHE YMEHUU OOBSICHATH SBICHUS C HCIOJIb30BAHUEM
bu3znyecKuX 3HAaHUM U HAYYHBIX J1I0Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiud (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne 3TUX Ienei o0ecrednBaeTCsl pEIIeHHeM CIEeIyIOINX 3a71ad B

nporuecce U3ydeHus Kypca Gu3NKH Ha ypOBHE CpEIHEro o01iero oopa3oBaHusi:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAS MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBJICHWM B TMPUPOJAE U NI NPUHATHA
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CIOCOOOB peUIeHHs pa3jIHYHbIX 3a7ad C SBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEIFHOTO TUIAHUPOBAHMS U TPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a M HHTEpIpeTanuu UHPOpMaIluy,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JaHME YCIIOBUH AJIl Pa3BUTUS YMEHUH MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HezielN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipennaraemerii B mporpamMmme mo (¢uU3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JENaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUUECKOMN JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpOCTh (CpeaHsISI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuonuHeitHoe nBrKeHUE. [[BUKEHNE MAaTEPUAIBHON TOYKHU IO OKPYKHOCTHU
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne aBuxkeHUs Tena, OPOIICHHOTO TMOJ] yIiIOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumiia Tsokectd. llepBas kKocMuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKonapxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MNPYKUHE U
pEe3UMHOBOM 00pasiie, OT ux AehOpMAaIIHH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3BMEHEHHEM MEXAHUUECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckre yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl mosekyn. KomnuectBo Beniectsa. [locrosiHaas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopgens uneanmbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEel KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKEHHMS dactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. [paduueckoe NPenCTaBICHUE H3OMPOIECCOB: H30TEpMa, H30X0DPa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO JABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophsle pabomuwl

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsAST 3HEpPrus TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHAas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPOJIE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpoWCTBA M MOPAKTUUECKOE NPUMEHEHHE: JIBUTaTelNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IyTEM TpeHUs (BUACOAEMOHCTPALIMS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllleHHBIM map. YaenbHas TerioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpucTayum3anus. Y AelbHas TerioTa miaBienus. CyOoaumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIECHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3anus Tea. DIESKTPUUECKUl 3apsal. [[Ba BU1a 3JIEKTPUUYECKUX 3apsA0B.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUUYECKUN 3apsij.
OnekTpuyeckoe mnoje. Hanpsok€HHocTh  anmekTpudeckoro moiid.  IIpuHuumn



CYyNEPHO3ULIMKU 3IEKTPUUECKUX Mojied. JInHUuM HanpssKEHHOCTH AIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B BJIEKTPOCTaTHUUECKOM Toiie. JluanexkTpudueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHHUE. Y AENbHOE COMPOTHUBJICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u pUMecHast MPOBOANMOCTD
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOSATENbHBIM M HECAMOCTOSITEIbHBIM
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN IUO/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CwiIbl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

N3yuenue kypca pusuku 0a3oBoro ypoBHs B 10 Kkjacce ocylIecTBIsIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (hakT, rumores3a, Qu3myeckas BeJIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajJbBaHUKA.

I'eoepaghus: BIaXXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOW XOJOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, rajbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluann MarHuTHOW WHAyKUMW. KapTWHa JMHWUKA MAarHUTHOM WHIAYKOHWM T10JIS
NIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIrO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoaercTBue NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABHMKYILAs CUJa HWHIAYKIUU. 3aKOH JJIEKTPOMATHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMAarHuTHOE I0JIE.

TexHuueckue yCTpoWcCTBA M INPAKTUYECKOE IPUMEHEHHME: IIOCTOSHHBIC
MarHuThl, 3JEKTPOMATrHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIHA 3SJIEMEHTAPHBIX
YaCTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wactora, amrmmtyna u (asa KoieOaHUI.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHType. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusXx. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBanre MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
unTepdepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHMKE M MEIULIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETIOMIICHUE,
noJisipu3anus, tudpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparomiyie 1 paccerBarolye TuH3bl. ToHkas nuH3a. DokycHoe paccTosiHUE
U omnTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EPEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcCIoBUE HaOMIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, MOJISIPOUSI.

Jlemoncmpayuu

[IpsiMOnUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETa.
OnTuyeckue mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TosryueHue crieKkTpa ¢ TOMOIIBIO TPU3MBI.

[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHune nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB U300paKEHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH M COKpAIlCHUE
JUIVHBI.
DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C JHEPrUEr U UMITYJILCOM PEIATUBUCTCKOM YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3Heprun GOTOHA C €r0 YACTOTOM. DHEPTHS
U UMITyJbC (pOTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dbororddexra. YpaBHenue DiinmreitHa s gorodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YyCTpOICTBA U MPAKTHYECKOE MNPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodh(DEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOoBBIE cBOlicTBAa yacTull. Bosnbl ne bpoiiis. KopryckyisipHO-BOJIHOBOM
Ty alu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIEKTPaIbHBIM
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Llemoncmpayuu



Mopnens onbita Pesepdopaa.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeeHnio coctaBa paguoakTUBHOTO
m3nyuyenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BrnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio sjapa. M30Tormsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Maccel siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl W TEPCHEKTUBHI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

®dyHIaMeHTanbHbIe B3auMOJIeicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoucTBa U IPAKTHUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULL.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3znes 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBIDKCHUE.

ConuHeyHas cucTema.

Connue. ConnewyHass akTUBHOCTh. Mctounumk 3Heprur CojiHIA U 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM NOCIENOBATENBHOCTH. BHYTpeHHee CTpoeHHue



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOKIAECHUU U 3BOIoNMU CoJHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa06:1a. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEJI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUM KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMupoBaHUY MPECTABICHUHN 0 (PU3NIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpPOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3MbI 00pa30BaHMS KPUCTALTNIECKON PEMIETKH, CIIEKTPATLHBIN aHAIIN3.



l'eocpaghus:  MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, MHAYKIMOHHAs I€4Yb, pajaap, paguoNpUEMHHK, TEJIEBU3O0D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Dusnka» Ha YpPOBHE CpPEIHEro OOMIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE PEATU3ALUNA OCHOBHBIX HAIPaBICHUIN
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAaHHCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBbHOCTh B MHTEpPECax TI'PakIaHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKON IPAXKTAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE€ B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEPEC K pa3luyHbIM cdepaMm npodheccCHoHANbHON NeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIacTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOMYNBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
VHIUBUYAJIHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHs] MPOOJIEMBbI C YYETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBITIOHITH pabOTy B YCIOBUAX PEATbHOTO, BUPTYaJIHLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSIMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAaMU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOM AesTeIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pellleHUs, HAaXOAUTh apTyMEHTHI JUIsl JOKa3aTeIbCTBAa CBOUX
YTBEPXKACHU, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYLIECTBIIATh IOWCK, AaHAaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3aI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOpM HH(DOpPMAIMOHHON
0e301aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacrosHaBaTh MPEANOCHUIKM KOHQUIMKTHBIX CHUTyalliii W  CMsr4artb
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEH KaXKJOTO YieHA KOJUICKTHBRA,;

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh PE3yJIbTaThI
COBMECTHOM paboThI;

OIICHWBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYCCKOE IIOBEJACHUE B Pa3IUIHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh paMKH Y4EOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUIM;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO TPUHUMATH PEMICHUS MO HX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
buszuke g ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPIIICHCTBYETCS OMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMsl, BKJIFOUAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
AMOIMOHAJILHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiaacce nmpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAJIBHBIN a3, MOJEIIM CTPOCHHUS Ia30B, )KUIAKOCTEN U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



AJIEKTPOMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJMHEHHOE IBIKCHHE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUJIaBJICHUE, KPUCTAUIM3AIUs, KHUIICHHE, BIAXKHOCTH
BO3lyXa, MOBHIIICHUE ABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIIECCax, ICKTPHU3AIUs Tel,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHMYECKOE JBIKEHUE, WCIONb3Ys (PU3NYECKUE BEIUYUHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYECKas DHEPTrus, MOTCHIMAIbHAS YHEPTrHs, MEXaHHYeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONHUCAHWW TPABWJIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEIMYMH, WX OO0O3HAYCHUS M €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITMIMHAMU;

ONHMCHIBATh H3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3Ysl (M3WUYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHssa
KMHETHYECKasi SHEPrHsl XaOTHUECKOTO JBIKEHUS MOJIEKYJI, CpeIHEKBaApaTUIHas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, padora rasa,
KOA((PHUIIMEHT TMONE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKHUH CMBICT HCIOJIB3YEMbIX BEIWYMH, WX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OIMMKCHIBATh U3YUYCHHBIE IICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PHU3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIEKTPUYECKOE T0JIe, HAMPSOKEHHOCTD TOJIS, MMOTEHITHAN, Pa3HOCTh MMOTEHITNATIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHUYNHAMH,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHI U SBIICHUS, UCIIONB3Ys (PU3HUCCKHC
3aKOHBI U MPUHIIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrUH, 3aKOH COXPAaHEHUS WMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI DPABHOMPABHS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYIIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBa, Ta30BbHIC
3aKOHBI, CBS3b CPEIHEH KMHETHYECKOW SHEPTHH TEILIOBOTO JBMKCHHUS MOJICKYJ C
aOCOJIIOTHON TeMIlepaTypou, MepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AEKTPUYECKOTO 3apsiga, 3akoH KyloHa, TpU ATOM pPa3indarh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBHUS MAIIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PY0BaHUSI, IPOBOAUTD OMBIT U (OPMYIIMPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(GuKcHpOoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
TaONuUIl U TpaUKOB, IETATh BEIBOJBI 10 Pe3yIbTaTaM HMCCIIECIOBAHUS;

coOiroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIICIOBAHUIN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUEe 3aKOHBI U MIPUHIIUITBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7a9u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3a7au: BHICTPAUBATh JIOTUYECKH HEMPOTHBOPECUNBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAIIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIMNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIAPHOH WHGOPMALMK, TOJYYEHHOM W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOydaeMylo HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUUECKUE 3HAHUS 1O (U3KKE B TOBCETHEBHOM JKU3HU IS
oOecniedueHnss 0€30MAaCHOCTH MPH OOpalleHUH ¢ MpUOOpaMHU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TPYyNIE C BBHIMOJHEHUEM PAa3IUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOM MTPOOIIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIE pe3yJIbTaThl HA 6230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHpA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH WU
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPHU pEUICHUU (PU3NYECKHUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKAa, B3aHMMOJEHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  PA3MYHBIX  Cpela) |

AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YAd (PU3NYECKUE BEIUUYHHBIL:
DIIEKTPUYECKUN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
MHIYKLIUS MarHUTHOTO MOJs, cuia Ammepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuM, (POKYCHOE pacCTOSHHE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3bIBaTh
(bopMyIIbI, CBSI3bIBAIONINE JAHHYIO (DU3UUECKYIO BETUYHHY C JPYTUMH BEIUYUHAMH;

ONMCBHIBATh H3YyYEHHBIE KBAHTOBBIE SIBICHUA W IPOLECCHI, HCIOIb3Ys
busznyeckue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTYypaciaga, SHEPTUS CBA3U



aTOMHBIX SIZIEp, TPUA ONMUCAHWU TMPABWIBHO TPAKTOBATh (DU3UYECKUNA CMBICIT
UCIIOJB3YEMbIX BEIIMYMH, UX OOO3HAYCHMS M EIUHUIBI, YKa3bIBaThb (POPMYIIBI,
CBS3BIBAIONIUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapaJlIEIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHUsl SHEPrUHU, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAaHEHUs
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAaCcCOBOIO 4uCia, mocrynarel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBA€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUN: MpPU ITOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIUYHH, TIPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
U3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIHTAThI
MOJIyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadHKOB,
JieJaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEI0BAHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIEAOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIHCKON U TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB U JTaOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJlaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJNTB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 33a/1a4u
BBEIOMPATHh (PU3UYECKYIO MOJENb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIBI,
HEOOXoaMMbIe NJis €€ PeIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHUYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKACHUN C OMOpPOM Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMylo HHPOPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIETO MHpa, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, NIl COXPAHEHHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJOTHYECKOIO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpyHIe C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEi,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESTENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne n/m Kontpoabnbie  IIpakruueckue
NPOrpaMMblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA
bubmuorexa [JOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM bubnnorexka [JOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

®dazoBbIE IEPEXOBI

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



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

Hroro no pazneny 24
Pasnen 4. JIEKTPOAUHAMUKA
bubmuoreka [JOK

41 MeKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK

' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

KosaunyecTBOo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTuyeckue (1ubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHOe noje. IJ1eKTpOMarHuTHast 11 1 3 bubnmoreka [JOK
' WHTYKIIAS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHu4eCKHE U JIEKTPOMArHUTHbBIC 9 1 bubnnoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
MexaHU4eCKHE U JIEKTPOMArHUTHbBIC bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Omrika https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIuaNbHOM TEOPUH 4 1 bubnuoteka [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThI KBAHTOBOW ONTUKU 6 bubmorexa [JOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bu6mmoreka [IOK
42 Crpoetre atoma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
43 ATomtioe 1po > https://m.edso0.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPODPU3NKU

51 DJIeMEHTHI aCTPOHOMUU U aCTPODHU3UKH 7 ngg;ﬁf;;grou}; £41097c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 Ob6o0miaromee MOBTOPEHNE 4 fgf;;;fg;?g}i £41c07¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE

Ne ara nupposbIe

Tema ypoka KonTpoabubie | IlpakTuueckue A p
n/n Bcero u3ydyeHusi  odpazoBaTesbHbIE

padoThI padoThI
pecypcsbl

®dusuka — HayKa 0 pUpoe.

1 Hayunsie MCTZK BbI HO?{)HEII)HI;IH}I 1 bromiorexa LIOK

i a https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa
Ponb 1 mecTo usuku B

5 (hopMUPOBaHUHM COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4HOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATETbHOCTH JIIOIeH
MexaHnndeckoe JBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHIECKOTO 1 bubmuoreka [{OK
nerkenud. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE IpsIMOJIMHENHOE 1 bubmmnoreka HOK
JBUKEHUE https://m.edso0.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPSIMOJIMHEHHOE 1 bubmmnoreka HOK
JBIYKEHUE https://m.edsoo.ru/ff0c372e
CBoboaHoe najeHue. Y CKopeHue bubmuoreka [JOK

6 1
CBOOOIHOTO MaJeHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe ABUXKEHUE.

P 8 N bubnuotexa [JOK

7 JIBu>KeHHE MaTEpPUAIbHON TOUKH 110 1

OKPYKHOCTH

https://m.edsoo.ru/ffOc3ada



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

HpI/IHI_[I/IH OTHOCHUTCJIIBHOCTH

8 lNanunes. MHepunanbHble CUCTEMBI bubmmorexa [JOK
' puu https://m.edsoo.ru/ffOc3be8
otcyeTa. [lepBbiii 3akoH HproToHa
Macca tena. Cuna. [Ipuniun
9 Cynepno3uiu cui. Bropoii 3akoH bubmorexa LOK
yrep . ' p . https://m.edsoo.ru/ffOc3be8
HrroTona nist MaTepuanbHOM TOUKH
Tpernii 3akoH HeroTOHA 1U11 bubnuoreka [JOK

10
MaTepuaabHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro taroreHus. Cumna

11 TskecTu. IlepBast kocMuueckas bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

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

13 TpeHus. Cuiia COpoOTUBIIEHUS TIPU Bbu6moreka [JOK
JIBUKCHUH TEJIa B KUJKOCTH WU https://m.edso0.ru/ff0c3f76
rase
[TocTynarenbHOE U BpalaTelibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO bubnnorexa [JOK
tena. MoMeHT cuiibl. [1nedo cusl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHsI TBEPOTO Tela
NMnynsc MaTepralbHONM TOYKH,

15 CHUCTEMBI MaTepUATbHBIX TOYCK. bubnnorexa [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBUKEHUE

16 PaGoTta 1 MOIITHOCTH CHIIBI. but6mmorexa [IOK

Kunernueckas sneprus

https://m.edsoo.ru/ff0c4502



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

MarepuaiabHOi ToukH. Teopema 00
W3MEHEHUU KUHETUYECKOW SHEPTruu

17

IToTeHunanpHas SHEPTHUs.
[loTeHumanpHas 3HEPrus ynpyro
ne(popMHUPOBaHHON NPYKUHBI.
[ToreHmanpHas 3Heprus Teina
BOJIM3U OBEPXHOCTH 3eMIIU

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

ITorennuanbpHbIe U
HeIoTeHIMaIbHbIe CHIIBI. CBSI3b
paboThI HEMOTCHIIUATBHBIX CHJI C
W3MEHEHUEM MEXAHUYECKOU SHEPTUH
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKOU SHEPTUn

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI
C U3MECHEHUEM MEXaHUYECKOMH
SHEPTHUU Tella Ha IPUMeEpe
PaCTSDKEHUS PE3UHOBOTO KIyTa

20

KonTponbhas padbota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. bpoyHOBCKOE JBHKEHUE.

Auddysus

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapaxkrep JBUKECHUS U
B3aMMOJIECHCTBHS YaCTHUI] BEIIIECTBA.
Mogenu cTpoeHus ra3os,
YKUAJIKOCTEN U TBEPIBIX TEIl



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

23

Macca mosnekyn. Konnyecto
BemiecTBa. [locrosnHas ABoraapo

24

TennoBoe paBHOBecHE.
Temmnepatypa u e€ uamMepeHue.
[lIxana temnepatyp Llenbcus

25

WUneanpueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bub6nmoreka IIOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomtoTHas TemiepaTypa Kak Mepa
CpeHEW KUHETUYECKON SJHEPTUU
JBH>KEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Kianeipona

bubmuoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanmbToHa. ['a30BbIC 3aKOHBI

28

Jlaboparopuas pabora
«HccaenoBanye 3aBUCHMOCTH
MEXTy TIapaMeTpaMU COCTOSHUS
pa3peKeHHOTO Ta3a

29

I/Isonpoueccm B UACAJIbHOM ra3c€ u
ux rpaq)nqea(oe MMPEACTaBJICHUC

bubmmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

BuyTtpennss sneprus
TEPMOJAMHAMUYECKON CUCTEMBI U
crmocoObI €€ n3menenus. Konuyectno
TeIUIOTHI U paboTa. BHyTpeHHss
SHEPTUsI OJJHOATOMHOTO UJI€aTFHOTO
rasa

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c5952

31

Bunel rerionepenaun

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5c36

32

Y aenpHas TeI0EMKOCTh BEIISCTBA.
KomnuecTBO TEMIOTHI Ipu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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Teronepenaye. AnuabaTHbId
poriecc

[TepBblii 3aKOH TEPMOAMHAMUKHI U

bubnunoreka LIOK

33
€ro MPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs nporieccos B
34 npupoae. Bropoii 3akon bubmmorexa [JOK
prpodle. B10p https://m.edso0.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpuniun nevicteus u KII1/ bubnmnoreka HOK
TEIIOBOM MalllMHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KI1/{
37 DKOJOTHYECKHE MPOOIEMbI
TETIOPHEPTETHUKH
Oo6o06maromuii ypox
38 <<MOJII:K JIISIII Ha;}:p ¢u3uka. OCHOBBI bubmmorexa LIOK
YIp ' https://m.edso00.ru/ff0c6938
TEPMOTUHAMUKI
KonTponbhas pabota no teme
39 «MounekynspHas puznka. OCHOBBI bubmorexa LOK
Yp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubmmnoreka HOK
Hcnapenue n kunenue https://m.edsoo.ru/ff0c63b6
AOGCOTIOTHAS M OTHOCUTEIBHAS
41 BJIQKHOCTb BO3yxa. HackleHHbIN brbmmorexa LTOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucrammueckue u
amop¢HbIe Tena. AHU3OTPOIHS
E) ¢ P bubmuoreka [{OK
42 CBOMCTB KpUcTauioB. JKuukue

Kkpuctaibsl. CoBpeMEeHHbIE
MaTepuaibl

https://m.edso0.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
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IInaBneHue n KpucTaJluin3anus.

43 V nenpHas TEIUIOTA IUIABJIEHUS buGnuorexa [IOK
a ’ https://m.edsoo.ru/ff0c6708
CyOmumariust
bub6nmoreka [IOK
44
YpaBHEHHE TCII0BOro Oajanca https://m.edsoo.ru/ff0c6820
DneKTpu3alns Tell. DIEKTPUUECKUA
45 3aps, pI[Ba BHJIA DJICKT I/:IIZ:CKI/IX bubmorexa OK
AL A p https://m.edsoo.ru/ff0c6bcc
3apsJI0B
IIpoBOOHUKH, THUIIEKTPUKH U
46 H(I))J'I HOBO HIfKI/I 3aK(I;H buGnuorexa [IOK
YHPOBOL ' https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs IJICKTPUICCKOTO 3apsiaa
B3aumoneiictBue 3apsioB. 3akoH
47 Kyiona. TodeyHbIH 3IEKTPUIECKUIA Bubmiorexa OK
y ’ p https://m.edsoo.ru/ffOc6ced
3apsi
Hanps:k€HHOCTB 3JIEKTPUUECKOrO
48 nosis. [punHnun cynepnosunuu bubmuoreka [IOK
BJIEKTPUYECKUX MoJen. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 2IeKTpOCTaTHIECKOTO
49 noxad. ITorenmnuan. PasHocts bubmorexa HOK
’ ) https://m.edsoo.ru/ffOc6f00
IMOTEHI[AAIOB
IIpOBOMHUKA M TUDIEKTPUKU B
50 3J'IpeKT J(I)CTaTI/ILIeCKOM noljie bubnmorexa [IOK
p ) https://m.edsoo.ru/ff0c7018
JlydnexkTpudeckas IPOHUIIAEMOCTh
51 OnexrpoémkocTs. Konnencarop bubmmorexa LIOK

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNeKTPOEMKOCTH IIIOCKOTO
KOHJIEHCAaTOpa. DHeprus
3apsHKEHHOT0 KOHAEHCATopa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

53

JlabGopaTopHas padota "M3mepeHue
AJIEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpuHIMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBAILHOTO
amnmapara, CTpyHHOTO PUHTEPA.
DNeKTpocTaTUYeCKas 3allluTa.
3a3eMIIeHHE AIEKTPONpruOOpPOB

55

DNEeKTpUUECKUN TOK, YCIIOBUS €r0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunenue. 3akon Oma aJist
ydacTka 1enu

56

[TocnenoBarenpHOE, TapaIETBLHOE,
CMEIlIaHHOE COETMHEHUE
poBOoAHHUKOB. JlabopaTtopHas
pabota «3yueHne cMermanHoro
COCMHEHUS PE3UCTOPOB

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa u MomHOCTH
AIEKTPUIYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 OJIHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3aMblkaHue. JJaboparopHas padora
«M13mepenue D/IC ucTouHuKa TOKa U
€ro BHYTPEHHETO CONIPOTUBIICHUS

0.5

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc7ae0



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

59

PezepBubiii ypok. KonTposbHas

pabora 1o Teme

n n
DnexTpoauHamuka' /

Bcepoccuiickas npoBepoyHas

pabora

bub6nmoreka IIOK
https://m.edsoo.ru/ff0c8c56

60

Oo6o06maromuii ypox
«QNEKTPOANHAMUKAY /
Bcepocculickas npoBepodHas
pabora

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAas IPOBOJAUMOCTD
TBEPJIBIX METAJJIOB. 3aBUCUMOCTD
CONPOTHUBIICHHS METAJJIOB OT
Temnepatypbl. CBepXIpOBOAUMOCTh

62

ONEKTPUYECKUN TOK B BaKyyMe.
CBoiiCcTBA 3JIEKTPOHHBIX ITYYKOB

63

ITomynpoBOIHUKH, UX COOCTBEHHAS
Y IPUMECHAsl IPOBOANMOCT.
CaoilicTBa p—N-niepexona.
[TonynpoBoIHUKOBBIE TPUOOPHI

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc84ae

64

DNeKTpUUECKUH TOK B pacTBOpPax U
pacriaBax 3JIeKTPOJIUTOB.
DNEeKTpOTUTHYECKAs TUCCOIHAIIHSI.
DneKTpon3

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c82ba

65

DJIEKTPUYECKUH TOK B ra3ax.
CaMOoCTOSITEeNEHBIA 1
HECaMOCTOSITEIbHBIN pa3psl.
Monnus. I1mazma

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

66

DneKkTpudeckue npudopsl U
YCTPOMCTBA U UX NPAKTUYECKOE

but6mmoreka [IOK
https://m.edsoo.ru/ffOc86fc



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

npuMeHeHue. [IpaBuiia TeXHUKH
0€30I1aCHOCTH

KonTponbnas pabota no teme

«Qnektpocraruka. [locTosTHHBIN bubnmnoreka HOK
67 . 1
3JeKTpudecKkuil Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IMyYHBIX Cpeaax»
PezepBHblit ypok. O6o0maromnmii bubnuoreka [JOK
68 1
ypok o TeMam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
[1]
':;'n Tema ypoxka Beero Kontpoabubie | IlpakTuueckue i[:;:eﬂl/lﬂ :)Ig:aizzzreﬂbnme
padoTbI padoTbI pecypenI
[TocTossHHBIE MATHUTHI U UX

1 B3aHMoOJecTBHEe. MarHuTHOE II0JIE. 1 bubmuorexa [JOK
BekTop MarHuTHON MHAYKIUU. https://m.edsoo.ru/ff0c9778
JluHMM MarHUTHOW MHAYKLIUU
MarsuTHO€ 1MoJjie IPOBOHUKA C

5 TokOoM. OnbIT Dpcreaa. 1 bubnnoreka [JOK
B3anmoaeiicTBre mpoOBOHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaboparopHnas padora «M3yueHue

3 MarHETHoFr)o noiﬂ KaTyIHKI/Iy: 1 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHUK ¢ TokoM. Cuita Amnepa.

4 JlabopaTopHas pabota 1 1 bubnuoteka [JOK
«HccnenoBanne nefcTBUS https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JleficTBe MarHUTHOTO MOJIS Ha

5 JBUKYIIYIOCS 3apsSKEHHYIO 1 bubnuorexa [IOK
gactuity. Cwia Jlopenma. Pabota https://m.edsoo.ru/ff0c9df4
cunel JlopeHa

6 DneKTpoMarHuTHast HHIYKITHSI. 1

[ToTOoK BEeKTOpa MarHUTHOM



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

uaaykiuu. 2J1C naaykiuu. 3aKkoH
AJIEKTPOMArHUTHOW WHIYKITUH
®dapanes

JlaGopaTopHas pabora
«HccrnenoBanue siBICHUS
ANEKTPOMATHUTHOW WHTYKITHF)

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

NunykTuBHOCTB. SIBIEHUE
camounaykiuu. 3J1C
CaMOUHYKIMH. DHEPIHUsl
MarHUTHOTO TIOJISI KATYIIKHA C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
JIEKTPOMAarHuTHl,
JIEKTPOABUIaTENb, YCKOPUTEIN
9JIEMEHTApHBIX YaCTHLI,
MHIYKIMOHHAs I1€Yb

10

Oo6o06maromuit ypok «MarautHoe
rosie. DJIeKTPOMarHuTHas
WHTYKIIASD

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
SHGKTpOMaFHI/ITHaH UHAYKIOUS»

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKIE
koseOanus. 'apmonnyeckue
KosebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBparenue sHeprun

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06



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

13

JlaGopaTopHas pabora
«HccrenoBanue 3aBHCUMOCTH
MeproJIa MaJIbIX KOJIeOaHHi Tpy3a
Ha HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

14

KonebarenbHblil KOHTYD.
CB00OIHBIC AJIEKTPOMArHUTHBIE
Kos1e0aHus B UACAIbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIIOTHUS
MEKIYy MEXaHUYECKHUMU U
ANIEKTPOMArHUTHBIMHU KOJIEOaHUSMHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXPAHEHHUS YHEPTUU B UJI€ATIBHOM
Kosie0aTeabHOM KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBienue o 3aTyXaroMMX
KoseOaHusx. BelHyKIeHHbIE
MEXaHUYECKHE KOJIeOaHNs.
Pesonanc. BeinyxaeHHbIE
OJICKTPOMArHMTHBIC KOJIe6aHI/I$I

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

IIepeMeHHBIH TOK.

CunyconaabHBINA TTEPEMEHHBIN TOK.

MOoOImHOCTh IEPEMEHHOTO TOKA.
AMIUITUTYAHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIBI TOKA M HAIIPSHKEHUS

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

18

Tpancdopmarop. [IpousBozactso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE DJIEKTPUIECKOTO

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



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

3BOHKa, reHeparopa reEpeMEHHOro
TOKa, JIMHAN OJICKTpoIIepeaaqd

DKOJOTHYeCKHe PUCKU TPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUU.

20 KynbsTypa ncnonszoBanust
3JIEKTPOSHEPTUU B OBCEIHEBHOM
KU3HU
MexaHuueckre BOJIHBI, YCIOBUS

acupocrtpanenus. [lepuon.
21 I()?KoppoCTI)ppacnpOCT]g)aieHMﬂ u bubmmorexa LOK
https://m.edsoo.ru/ffOcca54

JuiiHa BOJIHBL. [lonepeunsie n
MIPOJIOJILHBIEC BOJIHBI

99 3Byk. CkopocTb 3ByKa. [ poMKOCTh bubnnorexa [HOK
3ByKa. Boicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX

23 cBOMcTBa 1 ckopocTs. [Ikana bubnuorexa LIOK

https://m.edsoo.ru/ffOccfe0

ANEKTPOMArHUTHBIX BOJH
[TpuHIMIIBI paTUOCBSI3U U

24 TeneBuieHus. Pazpurue cpeacTs
cBs3u. Pagnostokamust

o5 KonTponbhas padota «Konebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoCTpaHEHHE

26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnoreka [JOK

Todeunblii ICTOUHUK cBeTa. JIyd
CBETa

https://m.edsoo.ru/ff0cd350



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

OtpaxeHue cBera. 3aKOHbI

27 oTpakeHus ceera. [loctpoenue bubmmorexa LIOK
p o R https://m.edsoo.ru/ff0cd4e0
M300paKeHUi B INIOCKOM 3epKalie
[Ipenomnenue ceta. [loaHoe
28 BHYTPEHHEE OTPAKCHUE. bubnnoreka [HOK
[IpenenbHbIi yroJi MOJIHOIO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAXKECHUS
29 Jlaboparopnas pabota «3mepenue bubnnoreka [HOK
[OKa3aTesisi IPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3obpaxeHuit
30 B yinH3e. DopMyna TOHKOW JIMH3BI bubmmorexa LOK
' y ' https://m.edsoo.ru/ffOcddle
YBenu4ueHue JTuH3bI
Jlaboparopras pabora
31 «HccnenoBanue cBOMCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CloXHBIA COCTaB
30 6enoro csera. LIer. JlaboparopHas
pabota «HabmroneHue aucnepcun
CBETa»
33 Wntepdepennus cera. Audpaxius bubnuoreka [IOK
ceera. JludpakinonHas pemerka https://m.edsoo.ru/ffOced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
OnTrueckue MpuOOPHI U yCTpocTBa
35 1 YCJIOBHSI KX 0€30ITacCHOTO
MIPUMEHEHHSI
36 I'panupl TPUMEHUMOCTH bubnuorexa [IOK

KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862



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

[Toctynatel ciennaibHON TEOPUU

OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTH
37 OJTHOBPEMEHHOCTH. 3aMe][JICHHUE bubmmorexa [TOK
AHOBD ' 8 https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKPAILEHUE JITTUHBI
DHeprus u UMITYJIbC
38 penATUBUCTCKON YacTulibl. CBA3b bubnuoreka [IOK
MAacChl C SHEPrUEH U UMITYJIBCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKos
Kontponbnas padota «Onrtuka.
39 OCHOBBI CIEIUAIIBHON TEOPUH bubnmorexa LHOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®otonbl. ®opmyna [1nanka. bubnnorexa [HOK
DOHeprust 1 UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAaHUE Eu6 LIOK
noIMoTeKa
41 . A.T.
orodppexTa. OnbrTs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtorddekra. YpaBHEeHHE
42 317IHmTeI(7II)Ha H?I(b(bomaq);ema bubnuorexa LIOK
A ' https://m.edsoo.ru/ffod015e
«Kpacnas rpanuna» gotorddexra
JaBnenue cBera. Onbitsl [1. H.
43 Jlebenena. Xumuueckoe nericTBre bubmmorexa [JOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHn4eckue ycTpoicTsa u
a2 MPAKTUIECKOE TPHUMEHEHHE:

($hoTORIEMEHT, POTOAATUHK,
CoOJIHEUHas OaTapesi, CBETOIUO]]



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

Pemrenue 3agad mo reMe «DI1€MEHTEI

bubmuorexa [JOK

45 KBaHTOBOM ONTHUKN https://m.edso0.ru/ff0d0302
Mongens atoma TomcoHa. OnbBITE

46 Pezepdopaa no paccesuuro o- bubmorexa LHOK

https://m.edsoo.ru/ff0d091a
yactull. [Inanerapuas mogens aToma
bu6mmoreka [IOK

4 Hocryratet bopa https://m.edsoo.ru/ff0d0Oafa
Wzny4enue u nornomeHue GpoToHOB

48 IIpU [IEPEXOE aTOMa C OAHOTO bubnuorexa [JOK
YPOBHSI 3HEpruu Ha Apyroi. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonnoBrble cBolicTBa yactuil. BosHbI

49 ne bpoitna. Kopnyckynsipao- bubnuoreka [IOK
BOJIHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYJICHHOE U3J1y4eHHE
OTKpBITHE PaIMOAKTUBHOCTH.

50 OmerTel Pesepdopaa o bubnmnoreka [JOK
ONPEAEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOaKTUBHOIO U3TyUYEHUS
CoiicTa anb(a-, 6era-, raMma-

51 u3nydyeHus. BiausHue
PaOaKTUBHOCTH Ha KUBBIC
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3otonsl. Anbga-pacna. bubnuorexa [IOK

DNEKTPOHHBIM U NO3UTPOHHBIN
6era-pacnaj. ['amma-usnydenue

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBS31 HYKJIOHOB B sijIpe.

S nepubie peakuuu. SnepHbii
peaktop. [Ipo6iiembl, IEPCICKTHUBHI,
AKOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPTEeTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHbIe YacTHIIBI. OTKPBITHE
Mo3uTpoHa. MeToIbl HAOMIOACHUS U
pEeTUCTpaIiy HIEMEHTAPHBIX
yactul. Kpyrisii cron
«DyH1aMeHTaIbHbIE
B3aumMo/eiicTBus. EquHcTBO
(bu3MUeCcKOil KapTUHBI MUPA

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

55

DTarsl pa3BUTHUS ACTPOHOMUH.
[TpukinagHOEe 1 MUPOBO33PEHYECKOE
3HaYeHHEe acTpOHOMHHU. Buj
3BE31HOTO HeOa. Co3Be3aMs, IPKHE
3BE3/Ibl, INIAHETHI, UX BUAUMOE
nBrokenne. CoHeyHas cucreMa

56

Connne. ConHeuHass aKTHBHOCTb.
NcTtounuk sHeprun ConHua u 3BE311

57

3BE31bI, UX OCHOBHBIE
XapaKTePUCTHKU. 3BE3/IBI TITaBHOU
nocne0oBaTeIbHOCTH. BHYTpeHHee
cTpoenue 3BE311. COBpeMeHHBIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUH U
spomronuu CoHIIa U 3BE3

58

Mnuneunsiii [1yte — Hamma
T'anaktuka. Ilonoxenne n
nemxenne Comana B [amakTuke.



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

lanaxktrku. YEpHbIe ABIPHI B pax
raJlakTUK

59

Bcenennas. Pa3z0beranue rajakTHK.
Teopust bosnbiioro B3pbiBa.
PennkroBoe u3iydeHue.
MeraranakTuka

60

Hepermennsie npo0iaembl
aCTPOHOMHU

61

Kontponbnas padota «2J1€eMEHTHI
aCTPOHOMHU U aCTPOPHUIUKI

62

Oo6o06maromuit ypok. Pois pusuxu
Y ACTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YeJoBeKa

63

O606maromuii ypok. Pois u Mmecto
(GU3MKN ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06uaromuit ypok. Poib
¢bu3nueckoil Teopuu B
(hopMHpPOBAHUY TIPEICTABICHUH O
¢bu3nueckoil KapTuHe MUpa

65

O60o0maromuii ypok. Mecto
(bu3HYECKO# KapTUHBI MHpa B
o01eM psiay COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJICTAaBICHUIA O PUPOEC




66 Pe3epBHbIil ypok. MarHuTHOE 10JI€.
DNeKTPOMarHuTHAsE UHYKIIHS

PesepBHbiiil ypok. Ontrka. OCHOBBI
67 CHeIUaaIbHON TEOpUHU
OTHOCHUTEIIbHOCTH

68 DneMeHTHl aCTPOHOMUU H
acTpo(hU3HUKH

Pesepnsrii ypok. KBantoBas ¢usuka.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmasl CpeaHeEro oﬁmero 06pa3OBava

10.1

JleMOHCTpHpOBaTh Ha TNpUMEpax poib U MecTo (U3UKH B
(bopMHpPOBaHUN COBPEMEHHOW HAyYHOH KapTUHBI MUPA, B Pa3BUTUHU
COBPEMEHHOU TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOMN JEATEIILHOCTH

nroaen

10.2

Y4uuTbiBaTh IpaHULBl [PUMEHEHUS U3YYEHHBIX  (U3HUECKUX
MoOJIeNIeil: MaTepuaibHas TOYKA, WHEpIMallbHas CHUCTeMa OTCYETa,
abCoMIOTHO TBEPIOE TENO, UCABHBIN ra3; MOJENN CTPOCHHUS T'a30B,
KUJKOCTEH M TBEPIBIX TEJ, TOUEUHBIN ANEKTPUUECKUN 3apsi — MpU

penreHnn (GU3NYECKuX 3a1a4

10.3

PacnioznaBath ¢usnueckue siBneHus (Iporecchl) U OObSICHATH UX Ha
OCHOBE 3aKOHOB MEXaHHMKHU, MOJEKYJISIPHO-KMHETUYECKOW TEOpUHU
CTPOCHHSI BEIIECTBA M JJICKTPOJAWHAMHUKH: DPABHOMEPHOE W
PaBHOYCKOPEHHOE PSIMOJIMHEWHOE JIBIKEHUE, CBOOOTHOE TIa/IeHNe
TeJ, JBW)KEHHUE IO OKPY)KHOCTH, MHEPLHUs, B3aUMOJICHCTBUE Te,
muddy3us, OpPOYHOBCKOE JABIM)KEHUE, CTPOCHHE >KUIKOCTEH W
TBEPABIX TN, W3MEHeHHWe o00béMa Ten Tpu HarpeBaHUU
(oxJaXxJieHnn), TEIJIOBOE PAaBHOBECHE, WCIAPEHHE, KOHJCHCAIUs,
MJIaBJeHUE, KPUCTAIM3AIKs, KUMEHHE, BIAXHOCTh BO3JyXa,
MOBBIINICHUE MJABJICHHUS Ta3a NpPH €ro HarpeBaHUU B 3aKPHITOM
cocyzme, CBsI3b MEXKIy TapaMeTpaMd COCTOSIHHSI Ta3a B

nus3oIrponeccax; JICKTpU3anus T, BSaPIMO)IefICTBHe 3apgaa0B

10.4

OnuceiBaTh MEXaHHYECKOE JIBIDKEHUE, HCIONb3yd (DU3UYeCKHe
BEJIMYUHBI: KOOPAUHATA, ITYTh, IEpEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Teja, CWJla, UMITYJbC Teja, KWHETUYEeCKas DSHEPrus,
MOTEeHIIMATbHAs DJHEPrus, MeXxaHudeckas paboTa, MexXxaHUdecKas
MOIIIHOCTh, TPU ONHUCAHWUU TPABHIBLHO TPAKTOBAaTh (PHU3UUYECKUI
CMBICI HCHOJb3YEMbIX BEIMYUH, MX OOO3HAYEHUS U €AUHMUIIBI,
HaXOJIUTh (POPMYJIbL, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUUHY

C ApYIrvuMHU BCINYMHAMU




10.5

OnuchiBaTh H3yYCHHBIC TEIJIOBBIE CBOWCTBA TEN M TEIUIOBBIC
SIBICHUS, HCHOJB3ysS (U3MUCCKUE BEJIWYHMHBI: JaBJICHUE Tras3a,
TEMIepaTypa, CpeaHsAs KUHETHYECKas OSHEPrus XaOoTUYECKOTO
JIBYDKEHHSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUIOTH, BHYTPEHHSAs OJHeprus, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOT0 JAEWCTBUS TEIUIOBOTO JBHUTATENS; IMPHU
OMMKMCAaHWU  TPAaBWIBHO  TPAKTOBaTh  (U3UYCCKUU  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX O003HAUCHHS U CIAMHUIIbI, HAXOIUTh
GbopMyIbl, CBA3BIBAIOIIME [TaHHYIO (HU3MUYSCKYIO BEIMYHHY C

JPYTMMH BEJIUYUHAM

10.6

OnuceiBaTh M3YYEHHBIE JIIEKTPUYECKUE CBOWMCTBA BEIlECTBA U
JNEeKTpUYECKUEe SBIEHUS (TMPOIECcChl), HCIONb3yd (Qu3ndecKue
BEJIMYMHBL:  DJIEKTPUYECKUI  3apsia,  DJIEKTPUUYECKOe  IIOJe,
HanpspKEHHOCTh IT0JIs, MOTEHIMaJl, Pa3HOCTh IOTEHLMAJIOB; IPHU
ONMKMCAaHWW  TPABWIBHO  TPaKTOBaThb  (U3MYECKUH  CMBICI
WCIOJIb3YEMBIX BEIMYMH, UX O0O3HAUEHUS U €AMHMUIIBI; YKa3bIBaTh
(bopMyIIBI, CBA3BIBAIONINE JAHHYIO (PU3NIECKYIO BETHUUHY C IPYTUMHU

BEiIn4YnHaMun

10.7

aHAJM3UPOBaTh (PU3MUECKUE TPOLECCHl M SIBICHUS, MCIOIb3Ys
(u3nyecKkre 3aKOHbI U MPUHIUIBIL: 3aKOH BCEMUPHOT'O TIAroTeHus, |,
I u 1] 3axons! Hhr0TOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON dHEPruH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHLIUII CYTIEPIIO3ULIUH CUJT, TPUHIUI
paBHONpAaBUs HHEPLHUAIBHBIX CHUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHIO CTPOEHUS BEIIECTBA, Ia30BbI€ 3aKOHBI, CBA3b
CpelHell KWHETHYECKOW SHEPruu TEIUIOBOTO JIBUKEHHUS MOJIEKYI C
abCOIIOTHON TeMIlepaTypoi, MepBbIii 3aKOH TEPMOJUHAMUKH; 3aKOH
COXPAaHEHHs DJIEKTPUYECKOro 3apsjia, 3akoH Kysona; nmpu sToM
pa3nuyarh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA, €F0 MaTEMaTHYECKOe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE HPUHIUIBI JEHCTBHS MAallMH, TPUOOPOB U
TEXHUYECKHUX YCTPOMCTB; pa3IuyaTh YCIOBUS HX 0€30MacHOro

HUCIIOJIB30BaHHUA B HOBceﬂHeBHOﬁ KHU3HU

10.9

BBITIOMHATE SKCIIEPUMEHTHI TI0 UCCIEIOBAHUIO (DU3UYECKHX SBICHUIN
Y TIPOIIECCOB C MCIOIH30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPECHHIA;
pu 3ToM GOPMYITHPOBATH TPoOIeMy (3a/1a4y) ¥ THIIOTE3y YIEOHOTO
JKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY U3  MPEAJIOKEHHOTO

000pyI0BaHUs, TPOBOAUTH OMBIT U (POPMYTUPOBATH BHIBOIBI




10.10

OcyiecTBiATh MpsIMbIE W KOCBEHHBIE HU3MEPEHHUS (PUINYECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus u

HCIIOJIB30BaTh N3BCCTHBIC MCTOAbI OLICHKHA HOFpGHIHOCTefI I/I3MepeHI/II71

10.11

HccnenoBaTh 3aBUCMMOCTH MEXAY (PU3NYECKUMHU BEIMUYMHAMHU C
HCIIOJIb30BAHUEM IIPSIMBIX HM3MEPEHUH; IPU 3TOM KOHCTPYMPOBATH
YCTAHOBKY, (UKCHUPOBATh PE3yJAbTaThbl MOJTYYEHHOW 3aBUCHMOCTHU
(bu3MYECKUX BETMYHH B BUI€ TaOIUIl U TpaduKOB, 1e1aTh BHIBOJIBI IO

pe3ybTaTaM UCCICO0BaHNA

10.12

Cobnromate mpaBwia 0e30MacHOrO TpyZAa MpHU  MPOBEACHUHU
UCCIICOBaHUH B paMKax Y4eOHOro SKCHEPHMEHTa, Yy4eOHO-
UCCIIEI0BATEIbCKON U MPOEKTHOM JESTEIFHOCTH C UCIIOJIB30BAaHUEM

M3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOpPHOTO 000pYy10BaHUS

10.13

Pemrate pacué€THble 3a7a4u ¢ SBHO 33JJaHHOW (U3UYECKON MOJEIBIO,
UCHOJb3ys (hU3MYECKHe 3aKOHbl U MPHUHLUIIBI; HA OCHOBE aHalu3a
yCIOBUA 3aJaud  BBIOMpaTh (U3UUECKYI0 MOJEINb, BBLIEIATH
¢busnvecKkre BeTUYNHBI 1 (OPMYIIbI, HEOOXOAUMBIE IS € pelIeHus,
MPOBOAUTh pacu€Tbl M OLEHUBAaTh PEAJbHOCTb IOJYYEHHOTO

3HA4YCHUA (1)H3I/I‘ICCKOI>'I BCIIMYHHBI

10.14

Pemate  kauecTBEHHbIE  3aJaud:  BBICTPAMBATH  JIOTUYECKH
HEMPOTUBOPEUHUBYIO LIETIOYKY PACCYKICHUHN C OMTOPOU HA N3yUYECHHbBIE

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

10.15

Wcnonp3oBath mpu pemieHnHd Y4eOHBIX 3a/Jad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTUU ISl TOMCKA, CTPYKTYpPUpPOBaHMS,
UHTEpIpETalMi U TMPeJICTaBIeHUs] yUeOHOH M Hay4YHO-TIOMYJISIpHOU
nH(pOpMaLMHY, TOTYYEHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOJydaeMyro HH(OpMaIio

10.16

[IpuBoAMTH MpHUMEPHI BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

10.17

Hcnonb30BaTh TeopeTHUECKUE 3HAHUS MO (U3UKE B MOBCETHEBHOU
KHU3HM JUisi  o0ecriedeHuss O€30macHOCTH Tpu  OOpalleHuu ¢
npubopaMM M TEXHUYECKUMH YCTpOMCTBaMH, JJsl COXpaHEHHUs
3I0pOBbsl U COONIOIEHUSI HOPM HKOJIOTUYECKOTO IOBEICHHS B

OKpYy>Karollen cpene

10.18

PaGoTatk B rpymnie ¢ BHITOJHEHUEM Pa3IMYHBIX COI[UAIBHBIX POJICH,
IUTAaHUpOBaTh  pabOTy TpyNNbl, palUOHAIBHO  pPACHpPEneisaTh

00s3aHHOCTH H IIaHUPOBATh ACATCIBHOCTh B HCECTAHAAPTHBIX




CUTyaludax, aJC€KBAaTHO OLCHHBATH BKJIAJ KaXXA0ro M3 y4aCTHHKOB

IPYIIIBI B pELIEHUE pacCMaTpUBaEMOM MpoOIeMbl

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

111

JleMOHCTpUpOBaT, Ha TIIpUMEpPax poJib U MeCTO (U3UKUA B
(hopMUPOBaHUM COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIbHOCTH

JFO/ICH, IEJTOCTHOCTD U €IMHCTBO (PU3UIECKOI KapTHHBI MUPa

11.2

VY4uThIBaTh TpaHMLBl NPUMEHEHUS U3YYCHHbIX  (PU3HUEcKUX
MOJEJIEH: TOYEUHBIN IEKTPUYECKUH 3aps, sAlepHas MOJEIb aToMa,

HYKJIOHHag MOACJIb aTOMHOTI'O s[pa IIpUu pCIICHUN (1)I/I3I/I‘~I€CKI/IX 3aaad

11.3

Pacnio3naBate (uzuueckue sABaeHUS (MPOIECCHI) U OOBSACHATh UX HA
OCHOBE 3aKOHOB OJJIEKTPOAMHAMUKHA W  KBAaHTOBOH  (PH3HKH:
AJIEKTPUYECKAs] TPOBOANMOCTD, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE  JICWCTBUA  TOKA,  B3aWMOJCWUCTBME  MAarHUTOB,
ANEeKTPOMArHUTHAS WHAYKLHSA, JEHCTBHE MAarHUTHOTO TOJS Ha
MPOBOJHUK C TOKOM W JIBIDKYIUHCS 3apsj, SJIEKTPOMAarHUTHBIE
KojeOaHus W BOJIHBI, NPSMOJIMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpakeHHe, TperoMieHue, uHTepdepeHIusa, audpakmus U
MOJIApU3allvsl CBETA, JUCIIEPCHUs cBeTa, (OTOAIEKTpUIECKHil A ekt
(boTtoapdexr), cBeToBOE naBiieHHWE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa aToMa BOJOPO/AA, ©CTECTBEHHass W HMCKYCCTBEHHAas

PaaOaKTUBHOCTD

114

OnuceiBaTh U3yYEHHBIE CBOMCTBa BelIeCTBa (DJIIEKTPUUYECKUE,
MAaramMTHBIC, OIITHYCCKHUEC, DJICKTPUYICCKYIO IIPOBOJAUMOCTE PA3JIMYHBIX
Cpel) © DJICKTPOMArHUTHBIE SIBICHUS (TIPOIECCHI), HCIONB3Ys
¢u3nueckue BENUYHUHBL: OJCKTPUUECKUU 3apsl, Cuila TOKa,
AJIEKTPUUYECKOE  HANPSHKCHHE, DJIEKTPUYECKOE CONPOTHBIICHHE,
pasHocTh noteHmuanoB, JJIC, paboTta Toka, WHIYKIUS MarHUTHOTO
nosisg, cuwia Awmmepa, cuna JlopeHa, MHAYKTHBHOCTb KaTYLIKH,
OHCPIUs SJICKTPUICCKOTO U MArHUTHOT'O HOHeﬁ, nepuoa u 4aCtora
KoJieOaHUH B KOJIeOaTEIIbHOM KOHTYpE, 3apsij U CHJIa TOKa B IIPOIIecce

TapMOHMYECKUX  JJIEKTPOMArHUTHBIX  KosneOaHuil,  ¢oKycHoe




paccTosiHUE M ONTUYECKas CUja JIMH3BI, IIPU ONUCAHUU IIPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCHONB3YyeMbIX BEIMYHMH, UX
0003HAYCHHUS W EIWHHIBI; YKa3bIBaTh (HOPMYJIBI, CBSI3BIBAIOIINE

JaHHYI0 (PU3MYECKYIO BEJIMYUHY C APYTUMU BETUYUHAMU

115

OnuceiBaTh HU3y4YEHHBIE KBAHTOBBIE SIBIEHMS UM  IPOLIECCHI,
UCHONB3YS (DU3MUECKHE BEIUYHHBI: CKOPOCTh AJIEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA, SHEPTUs U UMITYJIbC (OTOHA,
[IEpUOJ MOJIypacnana, SHEPTrus CBA3U aTOMHBIX sJIep; IIPU ONMCaHUU
MPaBWIBHO TPAKTOBAaTh (PU3UYECKHA CMBICT  HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHUs] U E€IUHUIbI; YKa3blBaTh (HOPMYJIbI,
CBA3BIBAIOLIME JIaHHYI0 (U3WYECKYI0 BEJIMUHMHY C JIPYTHMMH

BCIIMYMHAMM, BBIYUCIIATE 3HAYCHHUC (I)HSHHGCKOﬁ BCIIMYHMHBI

11.6

Ananmu3upoBaTh (U3MYECKHE TIPOLECCHl W SIBJICHUS, HCIIONb3YS
¢usnyeckue 3aKOHbl M NPUHLUUIBL  3akoH OMa, 3aKOHbI
MOCJIeIOBATENbHOIO M IMApaJUIEIbHOIO COEAMHEHUS IPOBOJHHUKOB,
3aKkoH Jlxoyisa — JIeHna, 3aKOH 2JIEKTPOMArHUTHON MHAYKIUH, 3aKOH
NPSIMOJIMHEMHOTO  PaclpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBbI IIPEJIOMIICHUS CBETA, ypaBHEHUE OWHINTEHHA I
¢doroddexra, 3aKOH COXpPAHEHUS HHEPrHMH, 3aKOH COXpPAHEHMs
UMITyJIbCa, 3aKOH COXPAHEHUs DJIIEKTPUYECKOro 3apsia, 3aKOH
COXPAaHEHUsT MaccoBOIO  4HWCia, MOCTyldarel bopa, 3akoH
PaguMOAaKTUBHOIO pacnajga; MpH JTOM pa3IM4YaTh CIOBECHYIO
(GOopMyIUPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAXKEHHUE U YCIOBUS

(rpanubl, 0061aCTH) IPUMEHUMOCTH

11.7

OHpe,[[eJ'IHTB HAIllpaBJICHUC BCKTOpa HWHAYKIHUHW MArbHuTHOI'O TIIOJIA

MMPOBOAHHKA C TOKOM, CHJIbL AMnepa n CHJIbI HopeHua

11.8

CtpouTh # ONHUCHIBATH H300paKE€HHE, CO3/1aBa€MOE TIJIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHUIO (PU3HUECKUX SBICHUN
" IpoueCCOB € UCIOJB30BAHUEM IIPAMBIX U KOCBCHHBIX H3MepeHI/II>'I;
pH 3ToM GOpMyIUpPOBaThH NMpobieMy (3a7auy) U TUIoTe3y yueOHOro
HKCHEpUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEUIOKEHHOIO

O60py,£[0BaHI/I$I, MMPpOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

OcyiecTBiATh MpsIMbIE W KOCBEHHBbIE HU3MEPEHHUS (PUINYECKUX
BEJIMYMH; TP 3TOM BBIOMpATh ONTHMAJIBHBINH CHOCOO M3MEPEHUs U

HCIIOJIB30BaTh N3BCCTHBIC MCTOAbI OLICHKHA HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

11.11

I/ICCJ'IGI[OBaTB 3aBHCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIIMYHH C UCIIOJIb30BAHUEM

NpSMBIX U3MEPEHUM; IPU OTOM KOHCTPYUPOBATh YCTAHOBKY,




(buKkcUpoBaTh pe3yJabTaThl MOITYYEHHON 3aBUCHUMOCTH (U3MYECKUX
BEJIMYHH B BHJIE TaOJIUIl ¥ TPAdUKOB, IEJIaTh BBIBOBI 110 PE3yJIbTaTaM

HUCCICIOBaHUA

11.12

CoOmromate TmpaBmia 0€30MacHOTO TpPyJda TMpH HPOBEIACHUHU
UCCIIEIOBAaHUN B paMKax Y4eOHOTrO OKCIepUMEHTa, Y4eOHO-
HCCJIEN0BATENbCKON U MPOEKTHOU AEATEIBHOCTHU C UCIIOJIb30BAHUEM

WU3MEPUTEINIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BaAHUS

11.13

Pemate pacu€THble 3a7auMl ¢ SBHO 33JJaHHON (PU3UYECKON MOJEIBIO,
HCIIOJIb3YA (I)I/ISI/I‘ICCKI/IG 3daKOHBI U IPHUHOMUIILI; HAa OCHOBC aHalin3a
yCIOBUA 3aaud  BBIOMpaTh (U3UUECKYI0 MOJEINb, BBLIEIATH
¢bu3nyeckyue BeITUYMHBI U POPMYIIbI, HEOOXOAUMBIE [UIs €€ pelleHus,
IIPpOBOAWTD paCLIéTI)I N OLCHUBATH PCAJIbHOCTH IIOJYUCHHOTI'O

3HAUCHUS (PU3NUCCKON BEITUIMHBI

11.14

Pemarsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTN4YCCKHU
HCTIPOTUBOPCUUBYIO LICTIOUKY paccyx(z[eHHﬁ C OHOpOfI Ha U3YYCHHBIC

3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/I3I/I‘-ICCKI/I€ SABJICHUSA

11.15

Hcnonp3oBaTe IMpU pelieHHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMAIIMOHHbIE TEXHOJOTMM JJs TOWUCKA, CTPYKTYpPHPOBAHUS,
UHTEpIpEeTalMi U MPEJCTaBICHUs y4eOHOW M HAy4YHO-TIOMYJISIPHON
MH(}OPMALINH, MTOJIYYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKU

AHAJIIU3UPOBATD MMOJIY94aCMYHO I/IH(I)OpMaI_II/IIO

11.16

OOBSACHITH MIPUHIUIIBI ACUCTBUSI MAIlIUH, MPUOOPOB U TEXHUUECKHUX
YCTPOWCTB; pa3ivyaTh YCJIOBHUS WX OE30MAaCHOTO HMCIOJIb30BAaHUS B

NOBCEIHEBHOMU KU3HU

11.17

[IpuBoUTE MpUMEpPHI BKJIaJa POCCUUCKUX M 3apyO€KHBIX YUEHBIX-
(hU3HKOB B pa3BUTHE HAYKH, B O0OBSICHEHHE TIPOIIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hit

11.18

Hcnonb3oBaTh TeopeTHUECKUE 3HAHUS MO (PU3UKE B MOBCETHEBHOM
KU3HM I oOecriedyeHus O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMu M TEXHUYECKUMM YCTPOICTBaMH, Ml COXpPaHEHHS
3I0pOBbS. U COOIIOJIEHUST HOPM DKOJIOTHUYECKOTO TOBEICHUS B

OKpYJKarollleH cpeze

11.19

PaGorarh B rpymnme ¢ BBINOJIHEHUEM Pa3IUnYHbIX COLMATIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TpYMNIbl,  PAlMOHATBHO  paclpeiessTh
O053aHHOCTH M IUIAHUPOBATh JIEATEIBHOCTh B HECTaHJAPTHBIX
CUTyalUsX, aJE€KBaTHO OLEHUBATh BKJIAJ KaXXION0 U3 YYaCTHHUKOB

TPYIIIBI B PELICHUE paccMaTpUBaeMOil MPoOIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3ziena

Kox nposepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1

®uszuka — Hayka o mnpupone. Hayudnbie
METO/IbI IO3HAHUS OKpYsKaroIiero Mmupa. Posin
DKCIIEPUMEHTa U TEOpPHUH B  IpoLecce

MIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (PU3NYECKUX SBJICHHH |
MPOLECCOB. Hayunblie TUIIOTE3BI.
duzuyeckrue 3aKOHbl U TEOpUU. [ paHUIIbI
MIPUMEHUMOCTHU buzruecKux 3aKOHOB.
IIpuaiun coorBercTBusd. Ponb U MecTo
¢u3uk B (QOPMHUPOBAHUU COBPEMEHHOMU
Hay4YHOW KapTUHBl MHUpa, B MPAKTUYECKOMN

HEATENbHOCTH JTIOAEH

MEXAHUKA

##HPari#KMHEMATHUKA

2.11

Mexannueckoe BUKEHUE.
OTHOCUTEIBHOCTE MEXaHUYECKOT'0

newxeHus. Cucrema orcuéra. Tpaekropus

2.1

2.1.2

[lepemenienne, CKOpPOCTh (CpeaHsst CKOPOCTD,
MTHOBEHHAss  CKOPOCTb) U  YCKOpPEHHE
MaTepUaTbHOM TOYKH, UX TPOEKIIMH HAa OCH
CHUCTEMBI KOOpJMHAT. Cnoxenue

MIEPEMENICHUH U CIIOKEHUE CKOPOCTEN

2.1.3

PaBHOMeEpHOE u PaBHOYCKOPEHHOE
MPAMOJIMHEHOE JIBIDKEHUE. I'padpuxu
3aBUCUMOCTH KOOPJIUHAT, CKOpPOCTH,
YCKOpEHUs, yTH U TepeMelleHHs

MaTepHaHLHOﬁ TOYKHU OT BPCMCHHU




2.14

CBobonHOe masieHne. Y CKOpeHHe

CBOOOIHOTO MaeHUS

2.15

KpuBonuneiinoe naBuxxeHue. PaBHOMEpHOE
JIBIDKCHHE  MaTEepUaJIbHOM  TOYKH IO
OKPYXHOCTH. YTJIOBasi CKOPOCTbh, JIMHEWHAas
CKOPOCTb. Ilepuon u 4yacToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.16

TexHudyeckue  yCTpOMCTBA:  CIIMAOMETD,
JBIKCHUE CHApS/IOB, LIEMHBIE U PEMEHHBIC

nepenadn

2.1.7

[IpakTuueckune paboTHI. U3zmepenne
MIHOBEHHOM  ckopoctd.  HMccnepoBanue
COOTHOUIEHUS MEXIY MyTSIMU,
IIPOMICHHBIMU TEJIOM 3a IOCJIEI0BATEIbHbIE
paBHbIE  IPOMEKYTKM  BPEMEHU  IIpU
PAaBHOYCKOPEHHOM JIBJKCHMM C HA4aJbHON
CKOpOCTBIO, paBHOW Hymwo. HM3ydenue
JBWKCHHS IIApUKa B BSI3KOM JKHJIKOCTH.
W3yuenne JBUKEHUS Tena, OpPOIIEHHOTO

TFOPHU30HTAJIIBHO

2.2

#iHPart#H# IMHAMUKA

2.2.1

IIpunuun  otHocuTenbHOCTH  ['amunes.
IlepBbiit 3axkoH HerotoHa. MHeprmanbHbie

CUCTEMEI OTCUETA

2.2.2

Macca Tena. Cuna. [IpuHnun cyneprnosunuu

CHJI

2.2.3

Bropoii 3akon HeloTOHaA [1711 MaTepuanbHOMI
TOYKM B HMHEPLHUAIBHOW CHUCTEME OTCYETA
(MUCO). Tperuit 3axkoH HerooToHa s

MaTCpHAJIbHBIX TOUCK

2.24

3akoH  BceMupHoro Tsarorenus. Cuna
TsokecTd. [lepBas KocMmHuYeckas CKOPOCTb.

Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJNIbKEHUST U CHUJla TPEHHUA  TOKOS.
Koaddutment tpernsi. Cuia COMpoTHBIICHUS

IIpU ABMXXCHUU TEJIA B X KUAKOCTHU HUJIN I'a3€

2.2.7

HOCTYHaTeJ'IBHOC " BpallaTCJIbHOC ABUKCHUEC

abCOIFOTHO TBEPIOTO Tela

2.2.8

MOMEHT CHJIbI OTHOCUTEIHHO OCH BpallleHHUS.
[1ieyo cunbl. YciioBUS paBHOBECUS TBEPAOTO
tena B UCO

2.2.9

TexHHYeCcKne yCTpPOMCTBA: MOAIIUIIHUKY,

ABUIKCHUC UCKYCCTBCHHBIX CIIYTHHUKOB

2.2.10

[TpakTuyeckue paboThl. M3ydeHne NBHKCHUS
Opycka 1O HaKJIOHHOW IUIOCKOCTH TOJ
JICHCTBUEM HECKOJbKUX cuil. McciemnoBanue
3aBHCHMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIHX
B jaehopMupyeMoil TPYyKUHE M PE3UHOBOM
obOpasrie, OT BEIWYUHBI UX Jedopmaluu.
HccnenoBanue yCIOBUI paBHOBECHS

TBEPJIOTO TeJIa, UMEIOIIETO OCh BPAIIEHHUS

2.3

##Par###3AKOHBI COXPAHEHI S B MEXAHUKE

I/IMHy.]'IBC MaTepHaHLHOﬁ TOYKH, CHCTCMBI

2.3.1 MaTepuaibHBIX ToueKk. MMnynbc cuibsl u
MU3MEHEHUE UMITyJIbCa Tejla
239 3akoH coxpaHeHus wummnynsca B HMCO.
o PeakTuBHOE ABM>KEHNE
2.3.3 Pabota cunbl
2.34 Mo1uHOCTb CHITBI
235 Kunernueckas  sHepruss  MaTepuanbHON
o TO4KHU. TeopeMa 0 KWHETUYECKON YHEPTUH
ITorenunanpHas »Heprus. [loTeHnuanbHas
238 SHEprus yIpyro nepopMHUPOBaHHON

npyxkusbl. lloTeHnuanbHas 5sHeprus Tena

BOJIM3U MOBEPXHOCTH 3eMIIU




HOTCHI_[I/IaJ'IBHBIe U HCIIOTCHIIMAJIbHBIC CHJIBI.

CB3p pa6OTBI HCIMOTCHOHAJIBHBIX CHII C

2.3.7 MU3MEHEHUEM MEXaHUUYECKON SHEPruu
CUCTEMBI TeJl. 3aKkoH COXPaHEHMSI
MEXaHUYECKON YHEPTUU

2.3.8 VYipyrue u Heylpyrue CTOIKHOBEHHS

230 TexHuueckue ycTpoicTBa: ABHIKEHHE pakKer,

- BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET

[Tpaktnyeckue paboTsl. M3ydenue cBs3u

9310 CKOpOCTEH Tel IpU HEyNpyroM yjaape.

HccnenoBanue CBs3U pa6 OTbl CHIBI C

H3MCHECHHEM MEXaHHMISCKOM OHCPIHUU TCJia

MOJIEKYJISAPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

#iH#Par###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

311

OcCHOBHBIE  TIOJOXKEHUS  MOJEKYJSPHO-
KMHETUYECKOU TEOpUH. bpoyHoBckoe
nerxenue. {udpdysusa. Xapakrep ABHKEHUS

1 B3aHMMO/JICHCTBHS YaCTHUI] BEIIECTBA

3.1.2

Mopgenu cTpoeHus Tra30B, XKUIAKOCTEH U
TBEPABIX TE€T U OOBACHEHHE CBOWCTB

BEILIECTBA HA OCHOBE ATHUX MOJIENEH

3.13

Macca wmonekyn. KoauuyecTtBo BemniecTsa.

[TocTostHHas ABoraapo

3.1.4

TermmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Llenbcus

3.15

Monens  upeanbHoro rasza. OcHOBHOe
YpaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON

TCOpHUU UACAIBHOTO Ira3a

3.1.6

AOGcomoTHas TeMIiepaTrypa Kak Mepa cpeiHen
KMHETUYECKOU SHEPruu TEIUIOBOTO
JIBWXeHus yactul rasza. llkama temneparyp

KenpBuna

3.1.7

VYpaBuenue Kianelipona — MeHnzaeneesa.

3akon [lampToHa




3.1.8

I"a3oBble 3aK0HBI. M30mporiecchl B nacalbHOM
ra3e ¢ NOCTOSIHHBIM KOJIMYECTBOM BELIECTBa:

u30TepMa, U30X0pa, H300apa

3.1.9

TexHudyeckue  yCTpOMCTBA:  TEPMOMETP,

OapomeTp

3.1.10

ITpakTnueckue pabothl. M3MepeHue macchbl
BO3/lyXa B KJIJaCCHOM KOMHare. MccnenoBanne
3aBUCUMOCTH MEXIY rapameTpamu

COCTOAHHUA Pa3pPCKCHHOI'O Ira3a

3.2

OCHOBbI TEPMOJAMHAMUKHN

321

TepmonnHamuueckas cucreMa. BHyTpeHHs
DHEpPrusi TEPMOAMHAMMYECKON CHCTEMBI U

CII0OCOOBI €€ U3MEHEHUS

3.2.2

KomanyecTBO TEIIIOTHI U pa60Ta. BHYTpeHHHH

OHEPIHdA OAHOATOMHOI'0 NACAJIBHOTO Ira3a

3.23

Buael temmonepenaun: TEMIONPOBOAHOCTD,
KOHBEKIMA, U3JlydeHue. TermioéMKOCTh Tena.
VYnenpHas TEIIOEMKOCTHL BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILIONEPCaA4IC

3.24

ITepBbIii 3aKOH TEPMOJNHAMHUKH.
[Ipumenenue IIEPBOIO 3aKOHa
TEPMOJIMHAMUKHI K M30MpolLeccaMm.

I'paduueckas uHTEpIIpeTays padoThI raza

3.25

Tennossle MamumHbl. [IpuHIMDEL IelicTBHUSA
TeIUIOBBIX MamuH. [IpeoOpa3oBanus sHepruu
B TemoBblXx MammHax. Koaddunuent
nonesHoro geictBus (manee —  KILJ)

termoBoit mamuHel. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoii 3aKOH TEPMOJTMHAMUKH.
HeoOpatumocTs mpoieccoB B TpHPOJE.
TermnoBele  nBUTATenW.  DKOJOTHYECKHE

poOJIEeMBI TEIIOAHEPTETHKHU

3.2.7

TexHuueckue YCTpOMCTBA: JIBUTATENb

BHYTPEHHETO cropasus, OBITOBOA

XOJIOAMIIBHUK, KOHIUITHOHED




3.2.8

ITpakTueckue paboThI. W3mepenue

YACIBHOU TEIJIOEMKOCTH

3.3

##HPar###AT'PET'ATHBIE COCTOSHW A BEHLIECBA. ®A30BBIE

ITEPEXO/IbI

331

[TapooGpazoBanue " KOH/ICHCALIMsL.
Hcnapenne u kuneHue. YenbHas TEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTD

TEMIICPATYPhbI KUIICHUA OT AABJICHUA

3.3.2

AOCOIIOTHAS W OTHOCUTENbHAS BIAKHOCTH

Bo3ayxa. Hacelennslil map

3.33

Teépnoe  Ttemo.  Kpucrammueckue U
amopdHbpie Tena. AHM30TPONHUS CBOWCTB
KpHUCTAJIJIOB. >KI/II[KI/IG KpucCTalJlbl.

COBpeMCHHLIe MaTCpHaJbl

3.34

[InaBnenne m Kpuctaum3anus. Y JIeabHas

TCIIJI0TA I1J1aBJICHUA. CY6J'II/IM8.LII/I$I

3.35

YpaBHeHHE TEIIOBOTO OanaHca

3.3.6

TexHudyeckne yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KAJIIOPUMETP,  TEXHOJIOTHMHU
ITOJIy4E€HUSI COBPEMEHHBIX MATEPUAJIOB, B TOM

YHUCJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOTUH

3.3.7

IIpakTrueckue paboTHL. N3mepenune

BJIAJKHOCTU BO3yXa

OJIEKTPOAMMHAMUKA

4.1

##HPartH#IJIEKTPOCTATUKA

411

OneKkTpu3anusi Tel. IEKTPUUYECKUI 3apsil.

JIBa B AIIEKTPUYECKUX 3apsIIOB

412

IIpoBoiHMKH, JTUDIIEKTPUKU u

MMOJIYITPOBOJHUKHA

4.1.3

3aKOH COXpaHEHHS dJICKTPUIECKOTO 3apsia

414

B3aumopeiictBue 3apsoB. 3akoH Kynona

415

Onektpuueckoe  mnone.  HanpsxéHHOCTh

AIIEKTPUYECKOTO OIS [punnun




cynepno3uiuu. JIuHUM  HANpsYKEHHOCTH

SJIICKTPHUYCCKOI'O IT0JIA

4.1.6

PaGora cwun QJICKTPOCTATUYCCKOI'0  ITOJIA.

Ilorenuuain. Pa3HoCTh NOTEHIIMATIOB

4.1.7

[TpoBOAHUKYU U JUDJIEKTPUKU B MOCTOSHHOM
ANIEKTpUYECKOM  moje. JludnexTpuyeckas

IIPOHUIIACMOCTD

4.1.8

DIIEKTPOEMKOCTb. Konpaencarop.
DNeKTpOEMKOCTh IUIOCKOIO KOHJEHCcaTopa.

DHeprus 3apsyKEHHOT0 KOHJEHCATopa

4.1.9

TexHuuyeckne ycTpoWCTBa: 3JIEKTPOCKOII,
AIIEKTPOMETP, IEKTPOCTATHYECKas 3allluTa,
3a3eMJICHHE 3IIEKTPONPHOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBIA IPUHTEP

4.1.10

IIpakTrueckue paboTHL. N3mepenue

BJ'ICKTPOéMKOCTI/I KOHJACHCATOpa

4.2

HHHPar#H#TIIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPENAX
VYcnoBus  CylmECTBOBaHMS — IOCTOSHHOTO
421 JNEKTPUYECKOTO TOKA. VICTOYHMKM TOKa.
Cuna Toka. [TocTossHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DNEeKTpUYECKOe CONpPOTUBJIEHHE. Y IEIbHOE
o COINPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napasuiesbHOE,
o CMEIIaHHOE COEANHEHNE IPOBOHUKOB
Pabota snextpudeckoro Toka. 3akoH oy
4.2.5
— Jlenua
4.2.6 MoOIIHOCTD IEKTPUYECKOTO TOKA
anekTponaBkymas cwia (manee — 2JIC) u
127 BHYTPEHHEE  CONPOTHBIICHHE  HMCTOYHMKA

Toka. 3akoH Oma njisi TIOJIHOM (3aMKHYTOM)

BHGKTpH‘{eCKOﬁ OCIIN. KOpOTKOe 3aMbIKaHUEC




4.2.8

ONeKTpoHHas  IPOBOAMMOCTb  TBEPIBIX
METAJJIOB.  3aBUCUMOCTb  COIPOTHBIICHUS
METAJIJIOB oT TEeMIIepaTyphl.

CBepXmpoBOIUMOCTD

4.2.9

DJIeKTpUYeCKUi TOK B BakyyMme. CBoiicTBa

AJIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBOAHUKH. CoOcTBeHHast u
puMecHas MIPOBOJIUMOCTH
MOJIyIpoBOHUKOB. CBOMCTBA p-n mnepexoja.

[TomynpoBOTHUKOBBIE TPHOOPHI

4211

BHeKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJINTAX.
3JICKTpOJII/ITI/I‘-ICCKa$I JUucconuanus.

DnekTponn3

4.2.12

DJIIEKTPUYECKUI TOK B razax.
CaMOCTOITEIBHBIA W HECAMOCTOATEIbHBIH
paspsia. Pa3nuyHbie TUIIBI CAMOCTOSTEILHOTO

paspsiaa. Mosnaus. [1nazma

4.2.13

TexHuueckue  yCTpOMCTBa:  aMIIEpMETP,
BOJIBTMETP, pcocrar, HCTOYHUKU TOKa,
AIIEKTPOHArpeBaTEIbHbIC puoopHI,
AIIEKTPOOCBETUTEIILHBIE npuOopHI,
TEPMOMETP  CONPOTHUBJICHMS, BaKyyMHBIN
JIMOJl, TEPMHUCTOPbl U  (HOTOPE3UCTOPHI,

HOJ'IyrIpOBO)IHI/IKOBHﬁ AU04, raJlbBaHHUKa

4.2.14

ITpakTueckue paboThI. N3yuenue
CMEIIaHHOTO COEINHEHHSI PE3UCTOPOB.

N3mepenne OJIC HCTOUHMKA TOKa MU €ro
BHYTpEHHero comnpotuieHus. Habmonenue

QJICKTPOJIN3a

11 KJIACC
Kon Kon nposepsiemoro
IIpoBepsiemble 3JIeMEHTHI COlePKAHUS
paszeJia 3JIeMEeHTAa
4 OJIEKTPOIMHAMUKA




4.3

#H#HParH#MATHUTHOE I1OJIE. O JIEKTPOMAI'HUTHA A

MHAYKIS

43.1

IlocTosHable Maruuthel. B3anmonencrsue

IIOCTOSAHHBIX MarHuToOB

4.3.2

MaruauTtHoe moJie. BekTtop MarHuTHOH
uHayKuud.  [lpuHun — cynepno3uiui.
Jluaun marauTHOM wuHAYKIMU. Kaptuna
JUHUMA  MarHuTHOM  MHAYKIMM  IIOJIA

IIOCTOSAHHBIX MAarHuTOB

4.3.3

MarHuTHOEe TOJie MPOBOJHHKA C TOKOM.
Kaptuna nuHMN 10N JUIMHHOTO TPSIMOTO
MPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumoelicTBre NPOBOIHUKOB C

TOKOM

4.3.4

Cuna Ammnepa, e€ MOyJb U HallpaBJICHUE

435

Cuua Jlopenna, €€ MOy b M HalpaBJieHUE.
JIBrokeHue  3apsOKEHHOW  4YacTHLbl B
OJIHOPOJIHOM MAarHuTHOM ToJje. PabGora

cunsl JIopeHna

4.3.6

SIBnenue BHGKTpOMaFHHTHOﬁ HHAYKIIUU

4.3.7

[ToTok BeKTOpa MAarHUTHON MHIYKIIMU

4.3.8

O/1C uHayKIMK. 3aKOH IEKTPOMarHUTHOM

nHaykunu dapanes

4.3.9

BuxpeBoe anekrpuyeckoe mone. IJ[C
WHIYKIMM B IPOBOJHHUKE, ABMXKYIIEMCS
mOoCTYyNaTCJIbHO B OJHOPOJHOM MArHUTHOM

I0JIC

4.3.10

[IpaBuio Jlenna

4.3.11

I/IH)IYKTI/IBHOCTB. SIBnenHue CaAMOUHAYKIHUH.

OJIC caMOMHAYKIIMU

4.3.12

9Hepr1/1;1 MAaraMuTHOrO IIOJd KaTyIIKHU C

TOKOM

4.3.13

DIEKTPOMAarHUTHOE TI0JIE




4.3.14

TexHudeckue yCTPOMCTBA: IOCTOSHHBIE
MAarHuThI, JIEKTPOMArHUTBI,
JIIEKTPOIBUTATEIb, YCKOPUTEIH

OJIEMCHTapPHBIX YaCTHUL, MHAYKIWOHHAs I1€Yb

4.3.15

[IpakTrueckue paboTHI. N3yuenue
MarHMTHOTO TIOJISI KAaTYIIKH C TOKOM.
UccnenoBanne JeHCTBUS MOCTOSHHOTO
MarHuTa Ha pamMKy ¢ TokoM. MccnenoBanue

SABJICHUA OJICKTpOMar HUTHOM HHAYKIIUU

KOJIEBAHUA 1 BOJIHBI

5.1

#HPart#H#MEXAHNYECKUE U DJIEKTPOMATI'HUTHBIE

KOJIEBAHUA

.11

KonebarenbHas cucrema. CBoOOIHBIE
KojeOanus. ['apMoHHMYecKHEe KoyeOaHus.
ITepuon, wacrora, amrumtyna u (dasa

KOJIeOaHu

5.1.2

[IpyxxuHHBIH MasTHUK. MaremaTu4ecKkui

MasATHHK

5.1.3

VYpaBHEHHE TapMOHUYECKHX KOJICOaHMIA.
Kunematuuaeckoe " IUHAMHAYECKOe

OIMCaHME KOJIeOaTEILHOIO JABHIKCHUA

5.14

[IpeBpamenue SHEPTUH pu
TapMOHHYECKUX  KOJeOaHUsX. CBs3b
aMIUTATYIBI KoJIeOaHui HCXOJIHOU
BEITMYMHBI C aMIUTUTyJaMU KoJebaHul eé

CKOPOCTH M YCKOpPEHUs

5.15

Konebarenbupiii  koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHHS B
uaeaJbHOM  KONeOaTeIbHOM  KOHTYpE.
AHamorusi MeXAy MEXaHHYECKUMH U
AJIEKTPOMAr HUTHBIMU KOJIEOaHUSMU.

®opmyna ToMmcoHna

5.1.6

3aKOH COXpaHEHUsSl SHEPruu B HI€aIbHOM

KoJe0aTeTbHOM KOHTYpE




2.1.7

BreinyKIeHHBIC MEXaHUYECKUE KOJIeOaHusI.
Pe3onanc. Pe3onancuasn KpHBasl.
Boinyxaenusie AJIEKTPOMArHUTHBIC

KOJIEOaHHUS.

5.1.8

ITepemennbiii  TOK.  CuHycCOMAANIbHBIN

IIEPEMEHHBIN TOK.

5.1.9

Mo1mHoCTb [IEPEMEHHOI0 TOKA.
AMIUIUTYAHOE U AEUCTBYIOLEE 3HAYEHHE

CUJIbI TOKA U HAIIPSAKCHUA

5.1.10

Tpancpopmarop. [IpousBoactso,
nepeqaya U MoTpediaeHue IEKTPUYECKON
SHEPruu. OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOJICTBE AJIEKTPUUYECKON SHEPIUH.
KynbTypa HCII0JIb30BAHUS

QJICKTPOSHECPIUN B HOBCGHHGBHOﬁ KHN3HU

5.1.11

TexHuueckue ycTpoicTBa: ceiicmorpad,
BIIEKTPUYECKHI 3BOHOK, JINHUUT

QJICKTponepcaavd

5.1.12

IIpaktnueckne pabotsl. HccnenoBanue
3aBHCUMOCTH TE€PHOJIa MaJbIX KoJeOaHUH
rpy3a Ha HUTH OT JUIMHBI HUTH U MAacCChl
rpysa. MccinenoBannue nepeMEHHOT 0 TOKa B
LEeNH U3 IOCIEN0BaTeIbHO COEINHEHHBIX

KOHACHCATOpA, KaTYIIKHU U pE3UCTOPa

5.2

#HPartHHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHnueckue BOJTHBI, YCIIOBHS
pacnpoctpanenusi. Ilepuog. CkopocThb
>21 pacrpocTpaHeHHss ¥ JUIMHA  BOJHEL
[Tonepeynble ¥ MPOIOJILHBIE BOJTHBI
#H##Par#H## Nntepdepennus u qudpaximst
222 MEXaHHYECKUX BOJH
3Byk. CKOpoCTh 3ByKa. 'pOMKOCTH 3BYKa.
>:23 Bricota Tona. Tem0Op 3ByKa
- DONEeKTPOMAarHUTHBIE  BOJHBI. Y CJIOBHUSA

HU3Ty4CHUA OJICKTPOMAarduTHBIX BOJIH.




B3aumnas opuenranus BekTopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHE B BAKYyM€

5.25

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpa)KeHHE, MpEeTOMIICHUE, MOJSpU3aLus,
mudpakmus, wuHTepdhepeHusa. CKOpoCTh

OJICKTPOMArHMuTHBIX BOJIH

5.2.6

Ikana 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 37IEKTPOMArHUTHHIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpuHUMNIBl pagvoCBSI3U U TEIEBUJICHUS.
Pannonokanms. DIEeKTPOMarHuTHOE

3arpsAI3HEHUE OKPYXKAIOLIEH CPeIbl

5.2.8

TexHu4eckue yCTpONCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTBI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHHKE W MEIUIMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30p,

aHTeHHa, Tenedon, CBU-neun

5.3

#H#HPariH#HOIITUKA

5.3.1

[IpsAMonnHETHOE pacIpOCTpaHEHUE CBETA

B OJIHOPOJIHOM cpene. Jlyd cBeTa

5.3.2

OTpaxkeHue cBeTa. 3aKOHBI OTPAKCHUS
ceera. [locTpoeHre H300pKEHHI B TIOCKOM

3epKaje

5.3.3

[Ipenomnenne cBera. 3aKOHBI MPETOMIICHUS
CcBeTa. AOGCOTIOTHBIH MOKa3aTelb

MIPEIOMIICHHUS

5.34

[TormHoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHblid yroa MOJHOTO BHYTPEHHETO

OTpaKEHUS

535

HMucnepcusi cBera. CloXHBIA — COCTaB

Oenoro ceera. Llser

5.3.6

Cobwuparonue ¥ pacceuBAIONIUE JUH3BI.
Tonkass nuH3a. DOKYCHOE pPACCTOSIHUE M

OIITHUYCCKaA chJia TOHKOM JINH3HI.




[TocTpoenne n300pakeHuit B COOMPAIOIIUX
u pacceuBapmux JuH3ax. Dopmyna
TOHKOM JWH3BI. YBEJIHYCHHE, IaBacMocC

JIMH30U

5.3.7

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKOM

OIITUKH

5.3.8

HNurepdepennius cBera. KorepeHTHbIC
HCTOYHUKHU. YcnoBus HaOII0ICHUS
MaKCHUMYMOB u MUHUMYMOB B
WHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(1)3.3HBIX KOI'¢pCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakmus  cera.  Judpakumonnas
pemérka. YcnoBue HaONIOACHUS TIaBHBIX
MaKCHMYMOB pu MaJCHAN
MOHOXPOMATHYECKOTO CBeTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10

[Tonspuszanusa ceera
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TexHuueckue ycTpoOHCTBa: OYKHM, JIyMa,
¢doToanmnapar, NPOEKIMOHHBIN ammapar,
MHUKPOCKOIN,  TEJIECKON,  BOJOKOHHas
OIITHKA, nudpaKkIOHHAS pemeTkKa,

TOJIAPpOn

5.3.12

IIpaktnueckne  pabotel.  M3mepenue
nokasaress npenomieHus. Mccinenosanue
CBOWCTB  H300pakeHHWHl B  JHUH3aX.

Hab6monenue qucnepcuu ceeta

BJIEMEHTHI CIIELIUAJIBHON TEOPUU OTHOCHUTEJILHOCTH

6.1

I'pannubl TPUMEHMMOCTH KJIACCHYECKOU
MEXaHUKHU. ITocTymatsl TEOPUHU
OTHOCHUTEIIBHOCTH: MHBAapHUAHTHOCTh
MOZYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTENHLHOCTD OOAHOBPEMCHHOCTH.
33.MCIIHCHI/IC BPpEMCHHU U  COKpallCHUC

JUINHBI




6.3

DHeprus ¥ UMNYJIbC CBOOOTHON YaCTHUIIBI

6.4

CBsi3b Macchl C 3HEPrued U HMIYJIbCOM
CBOOOJIHOM 4YaCTHIbl. OJHEPTrHs IOKOS

CBOOOIHOI 4aCTHULIBI

KBAHTOBAS ®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOU OITTUKA

711

®otonbl. Dopmyna [lnanka cBsA3M SHEPrUU
dboToHa ¢ ero 4acTtoToW. ODHEprus u

uMIyibC GOoToHA

7.1.2

OtkpsiTue U uccienoBanue porosrddexra.

Omerter . AT CroeroBa. 3aKOHBI

dboTodrddekra

7.1.3

YpaBHeHue DHHIITEHA s

dhorodrddekra. «Kpacnas TPaHUIIA

dotorddekra

7.1.4

Jasnenune ceera. OnwiTel [1.H. JIebenena

7.1.5

XUMHUYECKOE IEIICTBUE CBETA

7.1.6

TexHu4yeckue ycrpoiicTBa: (POTOIIEMEHT,
¢dboTonaTuUuK, COJIHEYHAs Oarapes,

CBETOAHNO

7.2

CTPOEHUE ATOMA

721

Monens atoma Tomcona. OnbITE
Pezepdopaa o uccnenoBaHuio CTPOCHUS

aToMa. HJ'IaHCTapHa}I MOJCJIb aTOMa

7.2.2

ITocTynatel bopa. H3nyyenue 5
noryiomeHue  (OTOHOB MpH  Iepexofe
aToMa ¢ OJHOIO YPOBHS DHEpPrUM Ha
npyroil. Buael cnektpoB. CriekTp ypoBHEH

OHCPIrur atroMa BOAOpOJaa

7.2.3

BomnnoBrele cBoicTBa wacThil. BomaHBI e
bponns. KopnyckynsipHo-BOIHOBOM

nyanu3M. Jludpakuus 3IEKTPOHOB Ha

KpHUCTaJIax
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CIHOHTaHHOE H BBIHYKACHHOC H3JTY4YCHHUC.

YcTpoicTBO U PUHLIKIT PaOOTHI Jiazepa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPabHBII
aHaJIU3 (CIEKTPOCKOM), J1a3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

ITpaktnueckue  paborel.  HaGmronenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonpl HaOMIOJEHUS U pErucTpaluu

QJICMCHTAPHbIX YaCTUI]

7.3.2

OTKpbITHE  PAAMOAKTUBHOCTH.  OIBITHI
Pezepdopna mo onpeneneHuro cocraBa
panmnoakTHBHOTO w3imydeHus. CBolcTBa
anb(a-, 6era-, ramMmma-u3nydyeHus. BrnusHue

PaaAnOaKTUBHOCTH HA JKUBBIC OPraHU3MBbI

7.3.3

OTkpelTHE  HpPOTOHA M HEUTpPOHA.
Hyxnonnast monens siapa I'eiizenOepra —
WBanenko. 3apsap sinpa. MaccoBoe 4uCIIO

sapa. M3oronsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN "
MO3UTPOHHBIN Oera-pacmaj. I"amma-
H3Jy4YCHHUE. 3akoH paaroOaKTUBHOTO

pacmnana

7.3.5

OHeprus CBs3M HYKJIOHOB B siipe. SnepHsie

cuibl. Jleekt Macchl aapa

7.3.6

H,[IepHLIC PCaKuu. I[CJ'ICHI/IC " CUHTEC3 AICP

7.3.7

SAnepHsiii peakTop. TepmosinepHbIit
cure3. IlpoGremMbl W  THEpCHEKTHBHI
ANEPHOM  SHEPreTHKU. OKOJOTHYECKHE

ACIICKTHI HﬂepHOﬁ 9HCPTCTUKHA

7.3.8

OnemeHTapHble  4YacThlbl.  OTKphITHE
II03UTPOHA. DyHIaMEHTAIIbHBIE

B3aHUMOJICUCTBUA




7.3.9

TexHudeckue  yCTpOMCTBA:  TO3UMETP,
kamepa BwuibcoHa, sIepHBIA  peakTop,

aroMHas oom0a

7.3.10

ITpaktnueckue pabotsl. MccienoBanue

TPEKOB HaCTuIj (HO I'OTOBBIM

¢dororpadusim)

OJIEM

EHTbI ACTPO®U3UKHU

8.1

Bun 3Bé3mnoro Heba. Cospe3amsi, spKHe

3Bé3I[LI, IJ1aHCTBI, X BUAUMOC IBMXKCHUC

8.2

Conneunast cucreMa. IlnmaHeTsl 3eMHOM
TPYIIIIBI. IImaneThI-TUTaHThI u ux
CIIYTHUKH, KAPJIHUKOBLIC IIIAHCTHI. Mainnie

testa COTHEYHO CUCTEMBI

8.3

Connue, ¢dotochepa u  armocdepa.

CoHeuHas aKTHBHOCTH

8.4

Hcrtouynuk sneprun CosHua u 3BE371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKH:
Macca, CBETUMOCTb, PaJnyc, TeMIlepaTypa,
nux B3alMOCBSI3b. Huarpamma
«CHEKTPAIbHBIM KIACC — CBETUMOCTBY.
3BE€34pl IVIABHOM  IOCJIEOBATEIbHOCTH.
3aBHCUMOCTb «Macca — CBETUMOCTbY» JUIs

3BE€3]] ITIaBHOM MOCIEA0BATEILHOCTH

8.6

#H#H#Par###BuyTpeHHee CTpoeHHe 3BE3N.
CoBpemeHHbIE IIPECTABIECHUS 0
MpOUCXOKIeHUH U sBoyouuu CoiHua u

3BE31. DTanbl )KU3HU 3BE3LT

8.7

Mneunsiii  Ilyre — mHama Tamakrtuka.
CnoupaneHasgs  cTtpyktypa  ['amakTukmy,
pacupeneiieHde 3BE3A, rasa M IbLIM.
Ilonoxeane wu nBwxkenue CoiHIa B
lanaktuke. Ilmockas u  chepudeckas

noJICcUCTEMBI I allaKTUKH

8.8

Tunel ramakTuk. PagmoranakTWku U

KkBa3apbl. YEpHBIE IBIPHI B S/Ipax raJakTUK




Bcenennas. Pacmmpenue  BceeneHnom.

3akoHx Xa00ma. PasOeranve rajakTuk.

8.9 Bospact u paauyc Bcenennoi, Teopus
Bonbmioro B3peiBa. Mojens «ropsiuei
Bcenennoi». PenukroBoe usinyuenue
MacmTabHast ~ cTpykTypa  BceneHHoi.

8.10 Meraranaktuka. Hepeménusie mpo6ieMsl

aCTPOHOMHH




YYEBHO-METOJNYECKOE OBECIIEYEHHE
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penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeancTBo
«ITpocsenienue»
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