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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa3oBaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HAMpaBiIeHO 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 miaaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pealh3allMi MEXIPEIMETHbIX CBs3ed (U3UKUH C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey u3yuyeHus (U3UKU Ha YPOBHE CPEAHET0 oOIIero o0pa3oBaHusl, INIaHUPyEMbIE
pe3ynbTaTthl  OCBOGHMSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI [0 roj1aM 00yUEHHs;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromniem mupe. IkoabHBIN Kypc GU3HKK — CHCTEMOOOpa3yOIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  OMpeAeNseT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIyYEHUs] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU W Apyrux. M3yuenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyaromuxcs, B (OpMUpPOBaHME YMEHHH NPUMEHSATh HAYYHBIA METO]
MO3HAHUS [IPU BBINIOJHEHUN UMHU YUYE€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca pusuku 11 ypoBHS CpEIHETO 001IeTr0 00pa30BaHUsI TOJIOKEH
pSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €T0 HOCTPOEHHUS.

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



Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
0o0benUHEH BOKpPYT (¢u3MYecKux Teopuil. BemymwmMm B Kypce sBIseTCs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(Gu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypc GU3uKu npesamnonaraet 3HakoMCTBO
C LIMPOKUM KPYTOM TEXHHYECKUX M TEXHOJOTMUYECKUX MPUIIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOEHUsI GU3NYECKON TeopuH, posin (GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPO/JIE, IPaHULIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN TOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXcCs.
J1y1st 6a30BOT0 YpOBHS Kypca (PM3UKHU — ITO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke OObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
BrieneHue B yka3zaHHOM TiepedyHe J1abOpaTOpHBIX pPadOT, MPOBOAUMBIX ISt
KOHTPOJISL U OLIEHKH, OCYLIECTBIISIETCA yYaCTHUKaMU 00pa30BaTebHOrO IMpoliecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTcsi OBJAJCHHE OOYyYarONMMHCS YMEHUSMU TPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHKE yIeseTCsl PEIICHUI0 PACUETHBIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIIONMIME TPUMEHSATh M3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HUHTErpuUpys 3HaAHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKPYXKAlOUIeH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM ANl CUTyallud MpPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepraabHO-TEXHUUECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
JabopatopHoe OO0OpyIOBaHME [Js BBIMOJTHEHHUS YKa3aHHBIX B IMpPOTpamMme IO
$u3MKe YICHUYECKUX MPAKTUYECKUX PabOT U JEMOHCTPAIIMIOHHOE 000pYI0BaHHE.

JeMoHCTpanioHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICEHHbIX B IporpamMme 1o (U3MKE KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHUN.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX HPAKTUYECKUX pPadoT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydJamomuxcs. TemaTMueckue KOMIUIEKTHI
1abopatopHOTO O00OPYAOBAHUSA MOJDKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMH TIEJIIMHU U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBJISTFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEMJICHHS OOYYarOMIMXCS K HayIHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IMPEACTABICHUIN 0 HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

o (opMHpoBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yibTaTa U3y4eHHUs OCHOB
CTpOCHHSI MaTepHH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJOTHUH.

JlocTrxeHne 3TUX Ienei 00ecrednBaeTCsl pElIeHHeM CIEeIyIOINX 3a71ad B

mpoliecce u3yueHus Kypca (U3uKy Ha ypOBHE CPETHETO O0Iero oOpa3oBaHuUs:

e MpuoOpeTEeHNEe CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAs MEXaHWKY, MOJCKYJSIpHYI0 (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

e (dopMupoBaHHE YMEHMHA NPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TMPUPOAE U AN TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB pEILICHHUS pa3IUYHbIX 3aJad C SIBHO 3aJlaHHOM
dusznyeckoil Monenblo, 3aJay, MOJpPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX IMPOIIECCOB, UX BIMSHUS Ha OKPYKAIOILYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMAaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHME YCIIOBMI IS Pa3BUTHSI YMEHHUI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipennaraempiii B mporpamMMe 1o (U3MKE IMepeyeHb JabopaTOpHBIX U
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENAaeT BBIOOP
poBeNEeHUsT J1a0OpaTOpPHBIX pPAbOT M OMNBITOB C YYETOM HHIWMBHYaTbHBIX
0COOEHHOCTEH 00YyUaroIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUSA

®duszuka — Hayka o mpupoje. HayduHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyecKkue 3aKOHbI U T€OPUHU. [ paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUYKH, UX MPOCKIMM Ha OCH CUCTEMbl KOOPJUHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIecHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpusonuHeitHoe nBrkeHue. J[BUKEeHNE MaTEpUAIBHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIF0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactota obparieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTPONCTBA W TMPAKTUYECKOE MPUMEHEHHUE: CIUI0METD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKECHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3yXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHHUS IapUKa B BI3KOM KHIKOCTH.

N3yuenue aBuxKEHUS Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akon HeroToHa aiist
MaTepuagbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepranbHbBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckoibxeHusi, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHHs CKOJIbXEHUS U cuiia TpeHus nokosi. KoadduiueHt tpenusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPIOIO TEJIA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiepopmarumu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsvie padomul

N3yuenue aBmxeHus Opycka 1Mo HaKJIOHHOW TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKM (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas SHEprusl. [TorenuunanbHas SHEprus yIIpyTo
nehopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKON IHEPTUMU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIUATLHOM YHEPTUN B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3W pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUL[ BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TEN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHMHETHYECKOW TEOPUM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA M MPAKTHYECKOE TPHUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIasi TPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE WM3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmoauHaMuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIUHAMUYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KonmnuecTBo TermioTsl U pabora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTs MmpoiieccoB B MpUpPO/IE.

TeruioBpie  mamuHbl.  [IpUHIUNBL ~ AEWCTBHST — TEIUJIOBBIX  MAIIWH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIUIOBBIX MamuHax. Ko3(p@uIMEeHT Moie3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHu4ecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPruu (TeMIiepaTyphbl) Tela IpH TeIuionepeaye.

OnbIT N0 a1nabaTHOMY PACIIMPEHUIO BO31yXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

N3mepeHne yaenbHOu TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHzaeHcauus. Mcnapenue u xuneHue. AOCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HachllmeHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHA30TPONHS CBOMCTB
kpucramwioB. JKuuakue xpucramisl. CoBpeMeHHble Marepuaibl. IlnaBieHue u
KpUCTAJUIM3aus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYyYEHUS] COBPEMEHHBIX MaTE€pUaloOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIAXXHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BEUIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHre OTHOCUTENbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
DnekTpu3aius Tea. DIEKTpUIecKuil 3aps. [[Ba Buaa 3IeKTpUUECKUX 3apsiiOB.
[IpoBOAHUKHM,  JUANEKTPUKHM U TOJYNPOBOAHUKHU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKU 3apsij.
OnekTpudeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  [IpuHuun



CYHEPHO3ULIUNA DNEKTPUUYECKUX Toyeil. JIMHUM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJIEKTPOCTATHUUECKOM ToJie. JluanmeKkTpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KOMMPOBAJIbHBIN anmnaparT, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mMepenune 3eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DONEKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [IoCTOsIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAapALICIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsi CHjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONIPOTHUBJICHUSI METAJUIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 31EKTPOHHBIX MYUYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [omympoBoIHUKOBBIE TTPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALMS. DIEKTPOJIN3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIN JHO/,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3IyXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3yueHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOUYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (akT, runores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runep0osia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayun, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJIEKTPOJIUTUYECKAs  JUCCOLMALINS,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET W APYIrHE), JBUraTreilb BHYTPEHHEIO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTEIbHbIC puodOPHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWHA. [I[puHIMDI Cyneprno3uiny MarHUTHBIX MOJIEN.
Jluvann MarHuTHOM WHAYKUMU. KapTuHa JMHUNA MAarHUTHOM WHIAYKLIHUM T1OJIS
NIOCTOSIHHBIX MarHuTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHuTHOIO TOJI JUIMHHOTO MPSMOrO MPOBOJHHMKA M 3aMKHYTOIO KOJIBLIEBOIO
MIPOBOJAHUKA, KATyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMAarHUTHOW MHAYKUMH. IIOTOK BekTOpa MarHUTHOM
WHAYKIUU. OJIEKTPOJABIKYLIAs Cujia HWHAYKIUU. 3aKOH 3JEKTPOMAarHUTHON
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHAyKTUBHOCTh.  SIBIGHHME CAaMOMHIYKUWHU. OJIEKTPOABWXKYILAS CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO OJISI KaTYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoOHCTBA M NPAKTUYECKOE MPHUMEHEHUE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATrHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuiel JIopeH1ia Ha NOHBI JJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJE€OaHMU.
["apmonnyeckue kosnebanus. [lepumona, wactora, amrmumryna u ($aza xoseOaHUM.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHWYECKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE ICKTpodHEeprun. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: DIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJIeOATENbHON CUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccenenoBanue EPEMEHHOTO TOKA B LIEMU U3 NTOCIIEA0BATENBHO COCITMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBIL, yCHOBUS pacnpocTpaHenus. Ilepuon. CxkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. [lomepedHble W MPOJOJIbHBIE BOJHBI.
HNuTtepdepenius u nudppaxiums MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHHuYecKue YCTpONCTBa M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHMKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnroneHnue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, TPETOMIICHHE,
noJisipu3anus, 1udpaxkius, HHTephepeHIIUs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETA B
ogHOpoaHOU cpene. JIyu cBera. ToueuHblli HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIil yroa MNOJHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

Cobuparoniyie 1 paccerBarolye JuH3bl. ToHkas TnH3a. DOKyCcHOE paccTosIHUE
U onTHYecKas cuia TOHKOM JuH3bI. [locTpoenne n3o0paxkeHuil B COOUpAIONIUX U
paccenBarmMX JuH3ax. DopMyiia TOHKOU JIMH3bI. Y BETMYEHUE, JaBAEMOE JINH301.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEP(EPEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBue HaOIIOACHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIEeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTtuyeckue mpruodopHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Moieslb CBETOBOAA.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TonydeHnne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue cexTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEHIETKH.

Habnronenue noyisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

W3MmepeHne nokasaress npesioMJIEHUs CTEKIIa.



HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
Halnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHUIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKU. [locTynaTel crienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJII CKOPOCTH CBETa B BAaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTHULBI.

CBs3b MacChl C SHEPrUer U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHUIIbL. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3Heprun GOTOHA C €T0 YACTOTON. DHEPrust
U UMITYJIbC (POTOHA.

OtkpeiTre 1 uccnenoBanue Gorordpdexra. OnbiTel A. I'. CroneroBa. 3akOHbI
dborodddexra. YpaBHenue ODiiHmreiHa 1 gorordpdekra. «KpacHas rpaHunar
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHuuecKkue YCTpOCTBA M MPAKTHUYECKOE IPUMEHEHHE: (POTOIIEMEHT,
dboTonaTuMK, COTHEUHas ObaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTo3(dQdeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHEMIHETO (oTodhdEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
ILmanerapnas mopens aroma. Ilocrymarel bopa. M3nydenune wu moriounieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bunel
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/IA.

BousiHOoBBIE cBOViCcTBAa yacTull. Bosnsel ne bpoiisa. KopryckynsipHO-BOJIHOBOM
JTyaJin3M.

CHOHTAaHHOE U BBIHYK/ICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOHCTBAa M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHEWYaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOnronenue tMHE4aToro CekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pe3epdop/ia 1o onpeieeHuIo cocTaBa paiio0akKTUBHOTO
m3nyuenus.  CpoiictBa  anbda-, ©Oera-, ramma-usinydyeHus.  BrnusHue
PaIMOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnembl W TEPCHIEKTHUBBI
AJIEPHON SHEPTETUKU. JKOJOTUUECKHE ACTIEKTHI SJIEPHON SHEPTETHKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIE B3auMOJIeicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpouCTBa U IIPAKTUUECKOE IIPUMEHEHHUE: T03UMETp, Kamepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULI.

Yuenuueckuii akcnepumenm, nabopamopmsvie padbomul

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKIIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHUH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. ConHeuHasi akTUBHOCTh. Mcrtounuwk sHeprun ConHua U 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJIbHBIM Kiacc —
CBETHUMOCTBY». 3BE3[bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW NOCJIENOBATENBHOCTH. BHYTpeHHee CTpoeHHE



3B€3/1. COBpEMEHHBIE MPECTABICHUSI O MPOUCXO0XKACHUU U 3BOItonMKM CoJiHIIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa066ma. Pazberanue raiakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN ISl ONPE/IeSICHHs TI0JIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COI[MAJILHOM M ATUUECKOU cpepax NesaTeIbHOCTH YeI0BEeKa, POJib U MECTO (PU3UKU U
ACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3MUECKON TEOPUH B
dbopMHpoBaHUY MPECTABICHUHN 0 (HU3NIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, Trumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYp B 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpUpPOJE, KoJieOaTelbHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TEJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTNIECKON PEIIETKY, CTIEKTPATLHBIN aHAN3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIUOHHAS I€4Yb, pajaap, paguoNpUEMHUK, TEIEBU3O0D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yudeOHOTO TpenMera «®Pu3HMKa» HA YPOBHE CPEIHETO OOIIETOo
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenmera «Dusmka» T0JKHbL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOLIECCE peain3alMd OCHOBHBIX HaIPaBICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHAa POCCUIMCKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEpPECax TI'PakIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPaXKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYAsi 3CTETUKY HayYHOTO TBOPYECTBA,
npucyIero Gpusnueckoi Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30oBaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KyJNbTYpPbI, OCO3HAHHE TJI00aIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE JACHCTBUN B OKPYKAIOILIEH CPEZIe HA OCHOBE
3HAHMS LIeJIEW yCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

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

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3Yy4YeHUs! (PU3HKHU OCYIIECTBIIAThH POEKTHYIO U UCCIEA0BATENbCKYIO IS TEIIBHOCTD
WHIUBUYaJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE el cTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTHM M MPOTHUBOPEUHUS B  pacCMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OIEHUBATh PUCKH TOCJICICTBUHN ACATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJETh HAy4YHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH MOHSATHUSIMU M METOAAMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3MYECKOTO CONEpKaHMs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajiauy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS TOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPhl U KPUTEPHUH PEILICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OICHUBATH UX IOCTOBEPHOCTDH, IPOTHO3UPOBATh H3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3UKE B TPAKTUUYECKYIO 00JacTh
KU3HEICATCIILHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HAaBBIKAMHM IOJyYCHHUS MHOOpPMAIMK (PU3HUECKOTO COACPKAHUS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHH3aIlMOHHBIX
3a/1a4 ¢ COOTI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX W ATHYCCKUX HOPM, HOPM HWH(OpMAIMOHHOU
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy NpencTaBiICHUS U BU3yaIu3aliu.

KoMMyHuKaTHBHBIE YHHBepcaibHble yueOHbIe 1eiCTBUA:
OCYILIECTBIISATH OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacrosHaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYJTBHON
paboTHI;

BBIOMpaTh TEMAaTHKYy W METOJbl COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJAMHHUPOBATh JEHCTBUS TO €€ IOCTHIKCHHIO: COCTaBJIATHh IUIAH JICHWCTBUH,
pacipenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXKIATh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO YIaCTHUKA KOMAaH/IbI B OOTIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM,

mpeajiaraTh HOBBIE IIPOEKTHI, OICHUBATh WJIEU C TIO3UIIMM HOBU3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETHYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOW paOdO0ThI C yUETOM MMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX pPE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MNPUHUMATHh PEIIEHUS IO HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

MIPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

IIPU3HABATh CBOE MPABO U IPABO JPYTUX HA OIIMOKH.

B mporiecce 1OCTHKEHHS THYHOCTHBIX PE3YIbTaTOB OCBOCHUS IIPOTrPAMMBI T10
buzuke IS YpOBHA cpeaHero oOmero oOpa3oBaHUA Yy  OOYYarOIIMXCS
COBEPIIICHCTBYETCS AYMOITMOHAIBHBIN WHTEJUICKT, TIPE IO Iar afOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMsl, BKJIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOILIMOHATIBLHOE
COCTOSIHUE, BUJETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aTanmTHPOBATBCA K
AMOITMOHAJLHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LIEIIH U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh IMOIIMOHAIEHOE COCTOSIHUE
JIPYTHUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWNW OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3pemiaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiacce nmpeaMeTHbIe pe3yIbTaThl Ha 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBl MUpPA, B PAa3BUTUU COBPEMEHHON TEXHUKHU WU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHHUS Ia30B, )KUIAKOCTEN U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnn PU3NYECKUX 3a/1ay;

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



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOIMHENHOE ABUKEHHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3usi, OPOYHOBCKOE IBMIKEHUE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
W3MEHEeHHEe Oo0BhEMa TeNl MPU HarpeBaHUU (OXJIAXKIECHUU), TEIJIOBOE PaBHOBECHE,
HCIIapEeHUEe, KOHJEHCAIMs, IUIABJIICHUE, KPUCTAJIM3AIUs, KHUIICHHE, BJIAXXHOCTh
BO3/1yXa, MOBBHIIICHUE JABJIICHUS Ta3a MPU €r0 HAarpeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Ta3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMO/ICHCTBHUE 3apsJIOB;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJb3ys (HU3NYECKUE BEJIIUMYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHia,
UMITYJIbC T€Jla, KHHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIB3YEMbIX BEJIMYMH, HUX OOO3HAYCHHS U CIWHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIIKME JAHHYIO (PU3HYECKYIO BEIMYMHY C JAPYTUMHU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUECKOIO JBHUKEHMS MOJIEKYJI, CpEIHEKBaApaTHUHAs
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KOd(PGUIIMEHT MOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENsl; MpPU OMNUCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICT HCHOJb3yEMbIX BEJIUYUH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(bu3NYECKYyI0 BEIMYUHY C APYTUMHU BEJIUUMHAM;

ONHUCHIBATh U3YUYEHHBIC JIICKTPUUECKUE CBOMCTBA BEIIIECTBA U DJIEKTPUUECKHUE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIUAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEITMYMH, WX OOO3HAUYCHUS] W €IWHHUIIBI; yKa3blBaTh (POPMYJIBI, CBS3BIBAIOIINE
JaHHYIO0 (M3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3NUecKue
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
OPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI DPABHOMPABHS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOW PHEPTrUU TEIUIOBOTO JIBUKEHHUS MOJIEKYII C
a0COJIFOTHOUN TeMmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu »TOM pasinyarh CJIOBECHYIO
(bOpMyYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JICHCTBHUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30IaCHOrO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyupoBaTh MpodaeMy/3aaady U THIOTE3Y y9eOHOTO IKCIIEPUMEHTA, COOMUPATH
YCTaHOBKY M3 MPEAJIOKEHHOT0 000pYI0BaHUsI, IPOBOAUTD OMBIT U (POPMYIIHPOBATH
BBIBOJIBL;

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh HW3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh  3aBUCHUMOCTH  MEXIy  (QU3WYECKUMHU  BEIWYMHAMH  C
UCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY,
(uKcHpOoBaTh Pe3yJIbTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJE
Ta0IHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUM UCCIETOBAHUM B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
00opy10BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJM3a yCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIyYE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

pelaTh KaueCTBEHHBIE 3a7a4i: BHICTPAUBATh JIOTUYECKU HEMPOTHBOPEUHBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bU3UYECKHE IBIICHUS,

UCIIOJIb30BaTh MTPU PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHbIE
TEXHOJOTHH JIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIMA U TIPEICTaBICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM HWHGOPMALIMK, TOJYYEHHOW W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBAThH MOyIaeMyI0 HH(HOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYIKAIOILEr0 MUPa, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecnieueHns: OE30MACHOCTH MPH OOpalleHUH ¢ MpUOOpaMU U TEXHUUYECKHUMHU
YCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEAECHUS B OKPYKAIOLIEH CpeEAE;



paboTaTh B TIpyNNe€ C BBINIOJIHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUsX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOM MTPOOIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIE pe3yibTaThl Ha 06a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpaA, B PAa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
bu3MYecKoi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyYCHHBIX (UBUYECKUX MOJCICH:
TOYECUHBIN AJIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBI UCTOUYHUK CBETA, sJICpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJsS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPaCIpOCTPAaHEHUE CBETa, OTPaXKE€HUE, MpeTOMIICHUE,
uHTeppepeHus, audpakuus W NOOJAApU3alUs CBETa, JHUCIEpPCUs CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOpPOJA, €CTECTBEHHAass W HCKYyCCTBEHHas
PaOaKTUBHOCTH;

OMUCHIBATh W3YUYCHHBIC CBOMCTBA BEIIECTBA (JIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHUE,  DJEKTPUUYECKYI0  MPOBOJUMOCTb  pPa3IUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YS (DU3UYECKUE BEITMYMHBIL:
AIEKTPUUYECKUIN 3apsijl, CHJIa TOKa, JIEKTPUUYECKOE HAIMPSKEHUE, DIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTH MOTEHIIMAJIOB, JIEKTPOJBUKYIAs Cuila, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHra, WHIYKTUBHOCTb
KaTYIIIKU, SHEPrUs JJIEKTPUYECKOT0 M MArHUTHOTO TMOJIed, MEepHoJ M YacToTa
KojeOaHuii B KoysieOaTeTbHOM KOHTYpE, 3apsii W CWia TOKa B TPOIEcce
FapMOHUYECKUX DJICKTPOMATHUTHBIX KoJie0aHuM, (OKYCHOE pacCTOsHUE U
ONTUYECKasl CWJIa JIMH3bI, MPHU ONMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYCCKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUEHHs U EAUHMIIbI, YKa3bIBaTh
(bOopMyIIBI, CBSA3BIBAIONINE TAHHYIO (U3HUECKYIO BETUYNHY C IPYTUMH BETMYUHAMY,

OMUCHIBATh H3YyUYECHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HCIOIb3YA
bu3NYecKrue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, MEPHOJI MOTypacnaga, SHEPTUs CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
WCITOJIB3YeMBIX BEJMYMH, WX OOO3HAYEHWS W CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MAPAJLIEIBbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJIMHEHHOTO pacipOCTpaHEHUs! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa Mg gororddexra,
3aKOH COXPAHEHUsl SHEPrUU, 3aKOH COXPAHEHUsS HMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMcIia, MOCcTysathl bopa,
3aKOH PaJIMOAKTHUBHOI'O pacrnaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YyCJIOBUS (TpaHUIBI, 00JACTH)
MPUMEHUMOCTH;

OINPENENATh HAIIPaBJICHUE BEKTOPA MHIYKIMHA MATHUTHOTO MOJISI IPOBOJHUKA
C TOKOM, cuJjibl Amriepa u cuibl Jlopenna;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 UCCIIENOBAaHUIO (DU3WYECKUX SBJICHUN U
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUU: TpPH 3TOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUSs, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
U3MEPEHUI: TP STOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCHPOBATH PE3yIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (DPM3MYECKUX BEJIMYMH B BHUAE TaOIUI U TpaduKOB,
JienaTh BBIBOJIBI MO Pe3yJibTaTaM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeOBATEIbCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
0o00opy10BaHUS;

pemiaTh pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJENbIO,
UCTONB3YS (Pr3HUecKre 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUA 3a/1a4u
BEIOMPATHh (PU3UYECKYI0O MOJENb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJIyYeHHOTO 3HAYeHUs (PU3UUECKOU BEJIUYUHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYKIEHUH C OMOpPOMl Ha HM3yYECHHbIE 3aKOHBI, 3AKOHOMEPHOCTH W
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIMM U IPEICTABICHUS
y4eOHOW ¥ Hay4HO-TIOMYJApHOW WHGOpPMAIUHU, TMOJYYCHHON W3 pa3iuvHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMyI0 HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MacCHOIO MCHOJIb30BAaHUS B TOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPY’KAIOIIETO MHpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JJIsi COXPAHEHHSI 3I0POBbsSl M COOJIIOJIEHUS HOPM SKOJOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTaTh B TIpynIe C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TIpPyNIbl, PaLMOHAIBHO pacCHpelesTh OOS3aHHOCTU U
IJIAHUPOBATH JIESTENIbHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJI€KBAaTHO OLIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosau4vecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne n/m P Konrposbnble IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuoreka [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
4.1 IEKTPOCTATHIA o https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 13 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
59 MexaHu4eCKHUe U JIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEILHOCTU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 bubnnorexa [IOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edso0.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngﬁ?ﬁf&i?ﬁﬁfﬂc%c
Uroro no pazneny 7
Pa3gen 6. OBOBIIAIOLIEE IOBTOPEHHUE
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE

Ne Hara uudgposbie

Tema ypoxka Kontpoabsnble IIpakTuyeckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE

padoThI padoThI
pecypchl

®dusrka — HayKka 0 IPUPOJIC.

1 Hayunsie MeT(})] bl HO?I,)H;HIfﬂ 1 bubmorexa HOK

Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u mecTo pusuku B

5 (GhopMHPOBaHUK COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATEIHLHOCTH JII0IeH
MexaHn4ecKoe IBHUKCHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubmmnoreka HOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOJIUHENHOE 1 bubmuoteka [IOK
JIBHKEHHE https://m.edsoo.ru/ff0c372e

5 CBoOoniHOe majeHne. Y CKopeHue 1 bubmmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe IBUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa [TOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU



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

[IpuHLIHAII OTHOCUTENBHOCTH

bubnunoreka LIOK

8 lNanunes. MuepunalibHbIE CUCTEMBI
p Hv https://m.edsoo.ru/ffOc3be8
otcyeTta. [lepBbiii 3akon HproToHa
Macca tena. Cuia. Ilpunnun
9 cynepno3uiuu cuwi. Bropoii 3akon bubmmorexa [JOK
yrep ’ p . https://m.edsoo.ru/ffoc3be8
HeroToHa ai1st MaTepuanbHON TOYKH
Tpetnii 3akon HeroToHa niis bubnmnoreka HOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 Tsokectu. [lepBas kocMHudeckas bubmmorexa [IOK

PP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

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

13 TpeHus. Cuiia COnpOTUBIICHUS TIPU bubnnorexa [JOK
IBIDKEHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[ToctynaTtensHoOe U BpamareabHOe

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MoMeHT cunbl. [Iimeqo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHs TBEPOTO TeIa
HMitynsc MaTepUallbHON TOUYKH,

15 CHUCTEMBbI MaTEePUAIIbHBIX TOYEK. bubnnorexa [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE TBHKCHHE

16 PabGoTa 1 MOIIIHOCTH CHJIBI. but6mmoreka [IOK

Kunernueckas OHEPIUia

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

MatepHraabHON ToukH. Teopema 06
U3MEHCHUH KUHETHYCCKON SHEPrUH

17

[TorennmansHas 3HEPrHUsL.
[ToreHunanbHas 3HEprus yrupyro
e OPMHUPOBAHHOM MPY>KUHBL.
ITorennmaneHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

IToreHnmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CUII C
M3MEHEHUEM MEXaHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYE€CKON SHEPruu

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

19

[ToaroroBka Kk KOHTPOJIBHOM padoTe
o Teme " Kunemaruka. /[nunamuka.
3aKOHBI COXpaHEHUs B MeXaHuke."

20

21

22

23

KonTponbhas pabota mo Teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE»

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
TeopuH. bpoyHOBCKOE ABUKEHUE.

Hudbdysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
Y TBEPIBIX TEN

Macca MOJICKYIIL. KomuuectBo
BemecTBa. IlocTossHHas AsBor aapo

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

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4dc?2



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

TermoBoe paBHOBecue. TemnepaTtypa

24 u e€ uamepenue. lllkana remneparyp
Lenscus

o5 Wneanpnsiii raz3 B MKT. OcHOBHOE bubnuorexa [JOK
ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETUYECKOM SHEPrUuun bubnuorexa [JOK
JIBUJKECHHSI MOJIEKYJl. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota

28 «HccnenoBanue 3aBUCUMOCTH
MEX]y IapaMeTpaMu COCTOSTHUS
pa3peKeHHOTr0 raza»

29 H3onponecchl B uACaAIBHOM rase u bubnuorexa [IOK
uX rpaduueckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTtpennsist sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crtoco0n! e€ m3meHeHnus. KoanuecTBo bubmuoreka [IOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UI€ATTHHOTO
rasa

bu6nmorexa LIOK

31 Brwt Temonepean https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTRA.

39 KonuuecTBo TemiaoTel npu bubmuorexa [IOK

Teronepenaye. AnnadbaTHBIN
poriecc

https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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IIepBblil 3aKOH TEPMOAMHAMUKY U

bubnunorexa LIOK

33
€ro NpUMEHEHHUE K U30IpoIeccaM https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocTs nporeccos B
34 npu (I: e. Bropoit I;aIIjOH bubamorexa LOK
prpoie. B10p https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteus u KI1/ bubnmnoreka HOK
TEIJIOBOM MAalllUHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapro u ero KIT/1
37 DKoJ0ru4ecKkue npooIeMbl
TEIUIOIHEPTETHKU
O6006marmui ypok
38 «MOJ‘II:K HI;I Hazllr()bmm(a OcHOBBI bubmmorexa [JOK
YIp ' https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKI
KonTtponsHast pabora o Teme
39 «Monexynsipaas pusuka. OCHOBBI bubmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubmmnoreka HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOComIOTHAs U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachIleHHbIN bubmmorexa [TOK
Ayxd. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
amop(HbIe Tera. AHU30TPONUS
P o P bubmuoreka [{OK
42 CBOMCTB KpucTalioB. JKujakue

kpucrawubl. COBpeMEHHBIE
MaTepHualIbl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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[InaBnenue u KpucrauM3anus.

43 V nenpHas TEIUIOTA [JIABJICHUS buGnuorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubnunorexa LIOK
44 % §
PABHEHHUE TCITOBOTO basarca https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tell. DINeKTPUISCKUi
45 3apsia. JIBa BUJIa SIEKTPUIECKUX bubmmorexa [JOK
AL A p https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBogHMKH, TUANCKTPUKH U
46 H(I))JI HHOBO HI/J?KI/I 3a1j§H bubnnorexa [IOK
yHpoBoaL ’ https://m.edsoo.ru/ffOc6bcc
COXPAHCHHUS IJICKTPUUYECKOTO 3apsiia
BzaumoperictBue 3apsioB. 3aKoH
47 Kyiona. TouedHnIl »iieKTpudecKuil bubnnorexa [JOK
Y ’ p https://m.edsoo.ru/ffOc6ce4
3apsin
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nosist. [IpuHnmn cynepnosunyu bubmuoteka [IOK
JJIEKTPUYECKUX MoJen. JInnun https://m.edso0.ru/ffOc6df2
HANPSKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nonsd. ITorennuan. PazHocts bubnmorexa HOK
' Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
TTpoBOMHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JuanexkTpudeckasi MpOHUIIAEMOCTh
b K
51 Onektpoémkoctb. Konnencarop nommorexa [O

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

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHePTus
3apsDKEHHOTO KOHJICHCAaTopa

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

53

[IpuHUMI NEWCTBUSA U IPUMEHEHNE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO
arnmapara, CTpyWuHOro npuHTepa.
DJIEKTpOCTAaTUUYECKas 3aIUTa.
3a3eMiieHHe AJIEKTPOIPUOOPOB

54

DIIEKTPUUECKHI TOK, YCIOBHS €0
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotunenue. 3akon Oma aJist
y4acTka 1uenu

55

[MocnenoBareabHOE, MapaLICIbHOE,
CMEIIAaHHOE COEUHEHNE
HpOBO)IHI/IKOB.

56

57

58

JlaGopatopHas pabora «3yuenue
CMEIIaHHOTO COeTNHEHHS
PE3UCTOPOBY

PaboTa 1 MOLITHOCTH JEKTPUUECKOTO
ToKa. 3akoH Jlxoyins-Jlenua

3axoH OMa 71 OJIHOM (3aMKHYTOI)
anekTpuueckoil nenu. Koporkoe
3aMbIKaHHE.

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

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

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc7ae0

59

JlaGopaTtopHas pabota «3mepenue
OJ1C ucTouyHMKa TOKA B €T0
BHYTPEHHETO COIPOTUBIICHUS)

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8a8a

60

O06o0manmui ypok
«INEeKTpOAUHAMUKA /
Bcepoccuiickas mpoBepouHas pabota

bubnunoreka LIOK
https://m.edsoo.ru/ff0c88be

61

KonTtponbHast pabora o Teme
"DnexkrpoauHamMuka /
Bcepoccuiickasi mpoBepouHas pabota

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56

62

63

64

DJIEKTpOHHAas IPOBOJAUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
CONIPOTUBIICHHS] METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUN TOK B BAaKyyMe.
CBoiiCcTBa 3JIEKTPOHHBIX ITYYKOB

[TomynpoBoIHUKH, UX COOCTBEHHAs
U TIpUMECHasi IPOBOAUMOCTb.
CaoiicTBa p—Nn-nepexoja.
[TomynpoBOIHUKOBEIE TPUOOPHI

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

65

DNEKTPUUECKUH TOK B pacTBOpPax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALM.
DnexTponaus3

bubmmoreka IIOK
https://m.edsoo.ru/ffOc82ba

66

DIIeKTPUUECKHI TOK B Ta3ax.
CaMOCTOSTENbHBIN U
HECAMOCTOSITENIbHBINA pa3ps/l.
Monnus. I1ma3ma

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc84ae

67

DnexTpuueckue npuOopsl U
YCTPOMCTBA U UX MPAKTUYECKOE
npuMmenenue. [IpaBuna TexHuku
0€e301acHOCTH

but6mmorexa [IOK
https://m.edsoo.ru/ffOc86fc



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

68 PesepBHeIit ypok. O0o0maromnmmii

ypok 1o TeMam 10 kitacca

bubnunorexa LIOK
https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
(]
JI:;-II Tewa ypoxa Bcero Kontpoabusie  Ipaxrueckue fd[:;:EHHH ng[?al;(()::fenbﬂme
padoThI padoThI pecypen
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJIelcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHON MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUWU
MaruauTtHoe 1noJje NpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnnoreka [JOK
BzaumopelicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yuenue

3 MarHMTHOTO TOJIS KaTYIIKH C 1 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MAarHUTHOTO TIOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnnorexka [JOK
«HccnenoBanue neMcTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME€ MAarHUTHOTO TOJIS Ha

5 JBHKYIIYIOCS 3apSKEHHYIO 1 bubnnorexka [JOK
yactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DNeKTpOMarHuTHas WHIYKITHS. 1

IToTok BekTOpa 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

unaykuud. DJ1C uaaykiun. 3akoH
3JICKTPOMArHUTHOW WHIYKITUN
®dapanes

JlaboparopHas paboTa
«HccnenoBaHue sIBICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NHnyKTUBHOCTD. SIBIICHUE
camounaykiuu. J/1C
CaMOUHIYKIUU. DHEPrusi
MarHUTHOTO TOJISL KAaTYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

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

TexHuueckue ycTpoicTBa 1 X
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AJIEKTPOMArHUThI,
AIIEKTPO/IBUraTENb, YCKOPUTEIIN
AJIEMEHTApHBIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o0maromuii ypok «MarHuTHoe
noJie. DJIEeKTpOMarHuTHast
I/IHJIYKIII/HI»

KonTponbHas pabota mo Teme
«MaramTHOE TI0JIe.
3J'I€KTpOMaFHI/ITHa$[ I/IH}I}’KIII/ISI»

CBOOOIHBIE MEXaHHYECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

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

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

bubmuorexa [JOK
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

14

15

JlaboparopHas paboTa
«HccnenoBanue 3aBUCHMOCTH
Heproa MajbiX KojieOaHui rpy3a Ha
HHUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenpHbIi KOHTYD.
CB0OOTHBIC IIEKTPOMArHUTHBIC
KoJicOaHHs B MICATbHOM
KoJicOaTeIbHOM KOHTYpE. AHATIOTHS
MEXTy MEXaHHUCCKUMH U
SJICKTPOMAarHuTHBIMH KOJIe0aHUsIMU

®opmyina Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATIBHOM
K0J1e0aTeIbHOM KOHTYpe

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

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

16

[Ipencrasnenue o 3aTyxaromux
Kosie0aHusx. BeIHyX/1eHHbIE
MeXaHUUYECKUE KojaeOaHMsl.
Pe3onanc. BeinyxneHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIH TOK.
CuHycou1anbHbIN EpEMEHHBIN TOK.
MomHOCTh IEPEMEHHOIO TOKA.
AMIIIUTYJHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI

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

18

Tpancdopmarop. [IpousBoacTso,
nepegava u norpedieHue
AIIEKTPUYECKON SHEPTUU

19

VY CTpoCTBO U MPAKTHYECKOE
IIPUMEHEHNE IEKTPUIECKOTO

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, F€HEpaTOpa NEPEMEHHOTO
TOKa, JIMHUH JIeKTpoIiepe1ad

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOICTBE NIEKTPOIHEPIUU.

20 Kynbrypa ucnons3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3HU
MexaHuueckre BOJIHBI, YCIOBUS

acrpoctpaneHnus. [lepuon.
21 FC):KOPPOCTII;ppaCHpOCTpaI})ICHI/IH u bubamorexa LOK
https://m.edsoo.ru/ff0cca54

JUtMHa BOJIHBL. 1lonepeunsie n
MIPOJIOTILHBIEC BOJIHBI

29 3ByK. CKOpOCTH 3BYKa. | pOMKOCTh bubnnoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJHBI, NX

23 cBoiicTBa U ckopocts. [lkana bubmmorexa LHOK

https://m.edsoo.ru/ffOccfe0

3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paIOCBA3U U

24 tTeneBuaeHus. Pazsurue cpencts
cBs3u. Paguonokanus

o5 KonTponbnas padora «Konedanus u bubnnorexka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
IIpssMonuHENHOE pacIpoCTpaHEHUE

26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK

Todeunslii 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

OtpakeHue cBeTa. 3aKOHbI

27 oTpaxkenus ceera. [loctpoeHnue bubmmorexa [JOK
= https://m.edsoo.ru/ffOcd4e0
n300pakeHHH B IUIOCKOM 3epKajie
[Ipenomienue ceera. IlonHoe
08 BHYTpPEHHEE OTPA’KEHUE. bubmumoreka [IOK
[IpenenbHbIi yrosa noJHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHEI0 OTPaXKEHUs
29 JlabopaTtopHas pabota «3mepenue bubnnoreka [JOK
MOKa3aTelis NPeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenune n3o0pakeHui
30 B inH3e. DopMyia TOHKOW JTMH3BI. bubmmorexa [JOK
https://m.edsoo.ru/ffOcddle
YBenuyeHue JIMH3bI
JlaGopaTtopHnas pabota
31 «UccnenoBanue cBOMCTB
U300pa’keHN B JTMH3aX»
Hucniepcust cBera. CI0XKHBII cOCTaB
32 6enoro csera. L{Bet. JTabopaTopHas
pabota «Habmronenue aucnepcuun
CBETa»
33 Wurepdepenuus creta. Judpaxnus bubnuoreka [IOK
ceeta. JludpakunoHHas pemeTka https://m.edsoo.ru/ffOced22
34 ITonnepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOPHI U yCTPOUCTBA
35 U YCJIOBUS UX 0€3011acHOro
IPUMEHEHUS
36 I'paHnLIBI TPUMEHUMOCTH bubnnorexka [JOK

KJIACCUYECKOU MEXaHUKH.

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

[TocTtynartel cienuanbHOM TEOPUU

OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTHU. 3aMe/JICHHE bubmmorexa LIOK

AHOBP ) s https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKPAIICHHUE ITTUHBI
DHeprus U UMIYJIbC

38 PENATUBUCTCKOMN yacTulibl. CBs3b bubnnoreka [HOK
MAaCChI C SHEPTUEU U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKost
KonTponbhas pabota «OnTuka.

39 OCHOBBI CIEIUATIBHON TE€OpUU bubmmorexa LHOK

" P https://m.eds00.ru/ffOCT6f0
OTHOCUTEIIbHOCTH»

40 ®oronbl. Popmyia [1nanka. bubnnorexa [HJOK
DHeprus U UMNIyiasc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIE0BaHNE Bu6 110K

nonnoTexa

41 .0 A.T.
orodpdexta. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl potorpdexra. YpaBHEeHHE

42 3I>'IHHITe§Ha an)l(bq)oroaq)(;@)ema bubmorexa LIOK

s ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuia» porodddexra
Hasnenue cera. OnwiThl [1. H.
43 Jlebenena. Xumuueckoe aelicTBHE bubmorexa LIOK
AIeBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoiucTaa u
44 MPaKTUYECKOE TPUMEHEHHUE:

¢dboToreMeHT, POTONATUHK,
COJIHEeYHast baTapest, CBETO IO/



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

Perenne 3aga4 1mo reMe «IJIEMEHTHI

bubmuoreka [JOK

4 KBaHTOBOM ONTHUKN https://m.edso0.ru/ff0d0302
Mopenb atoma Tomcona. ONbITHI

46 Pezepdopna o paccesauro o- bubmmorexa LIOK

https://m.edsoo.ru/ff0d091a
yactull. [[1anerapuas Mozenb aroma
bu6mmoreka [IOK

47 Hocrynatet bopa https://m.edsoo.ru/ffOdOafa
Wznyuenue u nornouieHue GOTOHOB

48 IIPU IIEPEXOJI€ aTOMa C OJTHOTO bubnuorexa [IOK
YPOBHS dHEPTrUH Ha Apyroi. Bumbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonnoBble cBoiicTBa yactuil. BonHbI
ne bpoia. KopnyckynsipHo- bubnnoreka [JOK

49 .

BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4YCHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmnsiTel Pezepdopaa mo bubnmnorexa [JOK
ONPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaauoOaKTUBHOTO U3TyUEHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3ny4yeHus. Bousinue
pPaZOaKTUBHOCTH Ha KHUBBIC
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 W3oronsl. Anbda-pacmar. bubnmuorexa [JOK
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['amma-uznyuenue

53 DHeprus CBsI3 HyKJIOHOB B si/Ipe. bubnmuotexa [JOK

S nepHble peakuuu. A nepHbii

https://m.edsoo.ru/ff0d1356



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
https://m.edsoo.ru/ff0d1356

peakrop. [Ipo6ieMbl, TEPCIIEKTUBBI,
9KOJIOTMYECKUE ACTICKThI SICPHOM
SHEPreTHKH

54

55

56

DnieMeHTapHble YacTullbl. OTKpPHITHE
no3uTpoHa. MeTo Ikl HAOIIOICHUS U
PErUCTpALIH 3JIEMEHTAPHBIX

yactull. Kpyribliii cton 1
«DynaameHTaIbHbIC

B3aumojeiicTeus. EquHcTBO

bu3nYECKO KapTUHBI MUPaY

3T3,HI>I paBBI/ITI/Iﬂ aCTPOHOMI/II/I.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HA4YCHHE aCTPOHOMUU. B
3B&3mHOTO HeOa. Co3Be3aus, ipKre
3BE3/1bI, INTAHETHI, UX BUAUMOE
nBrkenre. CojIHEUHasI cucTeMa

Connue. ConHeuHast akTUBHOCTb.
HcTtounuk sHeprun CosHLA U 3BE3 ]

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKHU. 3BE3IbI TTIAaBHOM
MOCJIeI0BATEIbHOCTH. BHYTpeHHEe
cTpoenue 3BE311. CoBpeMeHHbIe
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
spoymronri CoHIIA U 3BE3

58

Mnineunsiii [IyTe — Hama
I"amakTuka. [lonoxenue u nBUXKEHUE
Comnnna B I'amaktuke. ["'anakTuku.
YEpHble ABIPHI B s1pax rajJakTHK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Paz0eranue rajiakTuk.
Teopust bosbiioro B3peIiBa.
PenukToBOC M3ITyUYeHUE.
MeraranakTuka

60

Hepemennsie npodiaembl
ACTPOHOMHH

61

62

63

64

65

66

KoHnTtpoisbHas pabota «DJIeMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKU»

O6o6maromuit ypok. Poib ¢pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOU,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax esaTeIbHOCTH
YyeJloBeKa

O6o6maromuii ypok. Pois 1 Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

Ob6o6maromuit ypok. Posib
¢du3nveckoil Teopun B
(GbopMHpOBaHUU MPEACTABICHUHN O
¢du3nueckoil kapTrHE MHUpa

O6o06matomuii ypok. Mecto
buznYeCcKOi KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAY4HBIX
IpeCTaBICHUN O IPUPOE
PeszepBHBIil ypok. MarautHoOe 1oste.
DNEeKTpOMarHUTHASE WHYKITHS




PesepBubliit ypok. Ontuka. OCHOBBI

67 CIIeNUAJILHON TEOpUHr 1
OTHOCUTEJILHOCTHU
Pese 1 ypok. KBanToBa. 3HKa.
68 QHGI\I/I):;;zI};iT OHsMI;TH ];1 o 1 Bubmorexa ITOK
p https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06p330BaHI/Iﬂ

JleMoHCTpUpOBaTL Ha NpUMeEpax pojiab U MecTo (GU3HKU B
101 dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKU U TEXHOJIOTUI, B MPAKTUYECKOU AEATEIBHOCTH

Jmonen

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3YYEHHBIX (PH3UUECKUX MOJICIICH:
MaTepHaibHas TOYKa, WHEpIHUAbHAS CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UICAIBHBIN I'a3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TeEJ, TOYEHHBIN BJIEKTPUUECKUN 3apsii — IpH pelIeHUn

¢duznyecKux 3a1a4y

PacnioznaBaTh ¢u3nueckue siBaeHus (IpoLecchl) U 0ObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETHYECKOU TEOpUH
CTPOEHHs BEIIeCTBA M DJIEKTPOJAMHAMMKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBU)KEHUE, CBOOOIHOE Ta/IeHue
TeJ, IBWKEHUE IO OKPY>KHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
10.3 nuhdys3usi, OpOyHOBCKOE [IBH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe O00bEMa TeJl NpU  HarpeBaHUU
(oxJ1aXk/IeHNH), TEIUIOBOE paBHOBECHE, UCHapeHue, KOHAEHcalus,

IJIaBJeHUE, KpUCTAIM3alus, KWUIIEHHe, BIIAXKHOCTh BO3/1yXa,

MOBBIIICHWE JaBJICHMUS] ra3a NpU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBsA3b MEXJIy [apaMeTpaMu COCTOSIHHMA ras3a B

H3oIponeccax; 3JCKTpU3aus T, B3aUMOJICHICTBUE 3apAa0B

OnuceiBaTh MEXaHHYECKOE JBW)KEHHE, WCIONb3ys (U3NUYECKUE
BEITMYMHBI: KOOPJIMHATA, MMyTh, MIEPEMEIIIEHNUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJIa, HMIYJIbC Tejla, KHHETHYecKas DJHeprus,
10.4 MOTEHIIMaJIbHAs DJHEPrus, MeXaHudeckas paboTa, MexaHUdecKas
' MOIIHOCTh, TMPHU ONUCAHUU TIPABUIBLHO TPAKTOBATh (PU3UUYECKUI
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS W EAUHMIIBI,

HaXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE TAaHHYIO (PM3UYECKYIO BEIHUUUHY

C ApYI'uMH BCIUYNHAMUA




10.5

OnuceiBaTh HM3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJb3ysl (U3MUCCKUE BEJIUYMHBI: JaBJICHHE rasa,
TEeMIeparypa, CpeIHss KHHETHYeCKas SHEPrus XaoTHYECKOTO
JIBYOKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJICKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOr0 JCUCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECKUI  CMBICI
UCIIOJIb3YEMbIX BEJIMUYUH, UX OO03HAYEHHS M CAMHHUIIBI, HAXOIUTh
GopMyJibl, CBS3BIBAIOIINE JAHHYIO (U3UYCCKYIO BCIUYMHY C

APpYyTUMHA BCIIMYNHAM

10.6

10.7

OnucelBaTh M3yYEHHbIE D3JIEKTPUYECKHE CBOMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3Yys (U3NIECKHE
BEIIMYUHBI:  DJICKTPUYECKUM  3apsl,  DIEKTPUYECKOe  IOIe,
HaIPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLHUAJIOB; IIPH
ONMCAaHWM  NPABUIBHO  TPAKTOBATH ¢uznyeckuii  CMBbICI
UCMOJIb3YEMBbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIbI; YKa3blBATh
(bopMyIbl, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BETUUUHY C IPYTUMU

BCJIIMYNHaAMU

aHAJTM3UPOBaTh (PU3UYECKUE TPOLECChl W SBJICHUS, HCIONb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOTO TAroTeHwus, |,
I1 u 111 3axons! HhtoTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPruH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHLIUI CYNIEPIIO3ULIMH CUJI, TPUHIIUI
paBHONpABUS HHEPUHMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpelHel KMHETUYECKOW SHEPruu TEIUIOBOTO JBMKEHUS MOJIEKYH C
abCOIIOTHON TeMIlepaTypoid, epBbId 3aKOH TEPMOJNHAMHKH; 3aKOH
COXpaHEHHUs DIIEKTPUYECKOro 3apsjaa, 3akoH KysnoHa; mpu 3Tom
pas3InyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BbIpaXXEHHE U yCIOBUS (TPaHMIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSICHATD OCHOBHBIE TPUHIUIIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHHUYECKUX YCTPOWCTB; pazNU4aTh YCIOBUS HX 0€30MacHOro

HCIIOJIb30BaHUS B IOBCEIHEBHOM KHU3HU

BBITIONHATE AKCIIEPUMEHTHI TI0 UCCIEIOBAaHUIO (PU3UYECKHX SBICHUI
" OpoHecCOB € UCIOJIb30BAHUCM IPSAMBIX U KOCBCHHBIX H3MepeHHI>'I;
pu ATOM (OPMYITUPOBATH MPOOIEMY (3a/1a4y) B TUIIOTE3Y YIEOHOTO
OKCIIEpUMEHTa,  CcOOMpaTh  YCTAaHOBKY M3  MPEUIOKEHHOTO

000py10BaHUs, MPOBOAMTH OIBIT U (POPMYIUPOBATH BHIBOJIBI




10.10

OcymiecTBiIATh OpSAMbIE W KOCBEHHBIE H3MEpEHHs (DU3NYECKHX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus u

HCIIOJIBb30BaTh U3BCCTHBIC METOAbI OLICHKHU HOFpeHIHOCTGfI I/I3MepeHI/II71

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (U3MUECKUMHU BEIHYMHAMHU C
WCIIOJIb30BAaHUEM MPSAMBIX H3MEPECHHIA, IPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBaTh pPE3yJbTaThl IMOJTYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPadUKOB, JIe1aTh BEIBOJIBI 110

pe3yJibTaTaM UCCIIe0BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30mMacHOro0 Tpyda TMpH  MPOBEACHHU
UCCIICIOBaHUH B paMKax yd4eOHOTrO JKCIIEPUMEHTa, Yy4eOHO-
UCCIIC/IOBATEIbCKON M HPOCKTHOM JCSTEIFHOCTH C MCIOJIb30BaHHEM

U3MEPHUTENIBHBIX YCTPOMCTB U 1a00PaTOPHOTO 000PYAOBAHUS

Pemartp pacu€THble 3a1a4u ¢ IBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3Ysl (DM3MUECKHe 3aKOHBI M MPHUHIIMITBE; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJaud  BBIOMPATh (PU3UYECKYIOD MOJEIb, BBIICIATH
buznyeckue BeIMUMHbBI U POPMYITbI, HEOOXOIUMBIE [Tl €€ pelIeHHUs,
OPOBOAWTh pacu€Thl M OLEHUBATh PEATbHOCTh IOJYYEHHOTO

3HaYeHUsS! PU3NYECKON BETMUUHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIPOTHBOPEUYUBYIO LIETIOYKY PACCYKIAEHUMN C OIIOPOM HA U3YUECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

10.15

Hcnonp3oBaTh MNpu pemieHUH Y4YeOHBIX 3a7ad  COBPEMEHHbIE
MH(POPMALIMOHHbIE TEXHOJOIMU JJIsl TMOMCKA, CTPYKTYpHUpPOBaHMA,
UHTEpIpeTallii U MPeICTaBICHUsS yu4eOHOM M Hay4dHO-TIOMYJISIpHON
MH(pOpMaLIKH, MTOJYYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKH

aHAIM3UPOBATH MOJTyYaeMyto HH(OpMaIIHIO

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JUIg  oOecriedeHus O€30MacHOCTH TpU  OOpalleHuu C
npubopaMd M TEXHUYECKMMM YCTPOMCTBAMH, MJI COXpaHEHUS
310pOBbsl M COOJIONIEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpY’KaIOIIeH cpene

10.18

PaGoTaTh B rpyIiie ¢ BHITOJIHEHHEM PA3IUYHBIX COLUATIBHBIX POJIei,
IUTAHUPOBaTh  paboTy TPYMNIbl, palMOHAIBHO  pPaCHpelneisTh

0053aHHOCTH U IIaHUPOBATL ACATCIBHOCTH B HCECTAHAAPTHBIX




11 KIIACC

CUTyalusiaX, aJICKBATHO OLICHHMBATL BKJIAJ KaXAO0Iro0 U3 YYaCTHUKOB

IPYNIBL B pelICHHE pacCCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpPOBEPAEMOro
pe3yJbTara

111

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06p330BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha IpUMEpax poJib M MeCTOo (U3UKH B
(dbopMUPOBaHUN COBPEMEHHON Hay4YHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKU U TEXHOJIOTU, B IPAKTUYECKOMN NEATEIIBHOCTH

JIOJIEH, LIEJI0CTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUpa

11.2

11.3

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3YYEHHBIX (PH3UUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsi, siiepHasi MOJIEIb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOI'O A/ipa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aga4

PacrioznaBath ¢uznveckue siBjaeHUs (MPOIECChl) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJIEKTPOJUHAMUKM UM  KBaHTOBOW  (DU3UKU:
DIIEKTPHYECKasl TMPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JIEHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAS WHAYKIHSA, JEHCTBHE MAarHUTHOTO TIONS Ha
MPOBOAHUK C TOKOM M JIBIKYIIMHCS 3apsif, SJIEKTPOMAarHUTHBIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JUCIepcus cBeta, poToanekTpuueckuit addexrt
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3ZHUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, CCTECTBEHHas H  HMCKYCCTBEHHAs

PaarnOaKTUBHOCTD

11.4

OnuceiBaTh W3yYCHHBIE CBOWCTBA BeIIECTBAa (DJIIEKTPHUECKHE,
MAarHUTHBIE, ONTUYECKUE, ITIEKTPUUECKYIO TPOBOAUMOCTD PA3JIUYHBIX
Cpel) © DIEKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
bU3MYEeCKHuEe BENMYMHBI JJICKTPHUUECKUH  3apsij, Cuila TOKa,
JNEKTPUYECKOE  HAIPSDKEHUE, DJIEKTPUYECKOE  COINPOTHBIICHUE,
pasHocth noreHmanos, J/IC, pabota Toka, UHIYKIUS MarHUTHOTO
nosst, cuna Awmmnepa, cuna JlopeHIa, MHAYKTHUBHOCTb KaTYIIKH,
SHEPIUsl JIEKTPUUYECKOTO0 U MArHUTHOrO IOJIEH, MEepUoA U 4acToTa
Kosie0aHui B Kos1e0aTeIbHOM KOHTYpE, 3aps/l U CUjia TOKa B IpoLiecce

TFapMOHUYECKUX  3JEKTPOMAarHUTHBIX  KoJjeOaHMH,  (oKycHoe




11.5

pacCTodHUC U ONTHUYCCKAA CUJia JIMH3bI, IIPpHU OIMMMCAHWH IIPAaBUJIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCHOJIb3YCMBIX BCJIMYUH, HUX
0003HayYeHUsT U CAWHUIBI, YKa3bIBaTb (bOpMy.]'IBI, CBs3bIBAaIOIINEC

JaHHYIO0 (PU3UYECKYIO BETUUUHY C IPYTUMH BEJIMYMHAMU

OnuceiBaTh  HM3YyYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3MUECKHUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MUMITYJIbC (OTOHA,
NEpHOJI II0JIypaciiajia, 3HEPTUs CBSA3H aTOMHBIX SI7IEp; [IPU ONMCAHUU
IPAaBWJIBHO TPAKTOBAaTh  (PU3UYECKHMH CMBICI  HCHOJbB3YEMBIX
BEJIMYMH, MX O0O3HAuY€HUs M EIUHUIBI; YyKa3blBaThb (OpPMYIIHI,
CBS3BIBAIOIINE JAaHHYIO (U3MUYECKYI0 BEIMYMHY C JPYTUMH

BEIWMYHMHaAMU, BBIYHUCIATHh 3HAYCHUC (1)I/I3I/IHCCKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (PU3MYECKHE TPOLECCHl M SBJICHUS, HCIOIB3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuIeIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH J[>xoyia — JIeHna, 3aKOH 2JI€KTPOMArHUTHOM MHIAYKIMH, 3aKOH
HPSIMOJIMHEHHOT O pacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAaXKEHUS CBETA,
3aKOHBI IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHAa s
doroddexra, 3aKOH COXpaHEHHUS HHEPrHUH, 3aKOH COXpPAHEHHS
UMITYJIbCa, 3aKOH COXPAHEHUs DJJIEKTPUYECKOIro 3apsija, 3aKOH
COXPAaHEHUs MaccoBOrO 4Mcaa, MNocTynaTsl bopa, 3akoH
PaAMOAaKTUBHOIO pachajga; MpH JTOM Pa3InyYaTh CIOBECHYIO
(GbopMyIUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BIPAXKEHNE U YCIOBUS

(rpaHubl, 006J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'IHTL HaIlpaBJICHUC BCKTOpAa HWHAYKIMKM MArHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3epKajgoM, TOHKOW JIMH30M

11.9

11.10

BbINOMHATE SKCIIEPUMEHTHI TI0 UCCIEeI0BAaHUIO (PU3NUECKUX SBICHUIN
U TIPOIIECCOB C HCIIOIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHMIA;
pu 3TOM (HOpMYIHPOBATh MPoOIEMY (331a4y) ¥ TUIIOTE3Y Y4eOHOTrO
HKCIEpUMEHTa,  CcOOMpaTh  YCTaHOBKY U3  HPEIIOKEHHOIO
000pyA0BaHUs, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBIATh HpsSIMbIE U KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TP 3TOM BBIOMPAaTh ONTHUMAJbHBIN CIOCO0 M3MEpEeHUs u

HCIIOJB30BaTh N3BCCTHHIC MCTOAbI OLICHKHA HOFpGL[IHOCTGﬁ H3MepeHHﬁ

11.11

HCCJ’ICI{OBaTB 3aBHUCHUMOCTH (1)I/ISI/I‘I€CKI/IX BCJIIMYHH C UCITIOJIb30BAHUEM

INPSAMBIX HM3MEPEHUM; IPU OTOM KOHCTPYUPOBAaThb YCTAHOBKY,




(GUKCHPOBATh PE3YNBTATHI TMOTYYCHHOW 3aBUCHMOCTH (DU3MUYECKUX
BEJIMYMH B BH/JIE TAOJIUIL U TPAPUKOB, EJIaTh BBIBOBI I10 PE3yJIbTaTaM

Hucciaca0oBaHusA

11.12

11.13

CobOmoate  mpaBmiia 0e30MacHOrO Tpyda TMpU  IPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEI0BATENILCKOW U MTPOCKTHOM IEATEIBHOCTHU C UCIIOIBb30BAaHHEM

U3MEPUTENIbHBIX YCTPOICTB M J1abopaTOpHOTO 000pYyI0BaHUS

Pemate pacu€rHble 3a1a4yl ¢ SBHO 33JaHHOHN (HU3UYECKON MOJIENbIO,
HCIIOJIb3YA (bPISI/I‘-IeCKI/IC 3aKOHbI WM MPUHIOMUIIBI; HA OCHOBC aHalin3a
yCIOBHS 33Ja4d  BBIOMpaTh (U3UYECKYH0 MOJENb, BBLIEIAThH
¢du3nyeckre BeJIMYUHBI U (POPMYJIbl, HEOOXOAUMBIE IS €€ pelIeHus,
MMPpOBOANTD paCLIéTI)I N OLNCHUBATHL PCAJIbHOCTH IIOJIYYCHHOI'O

3HAYCHUS (PUINICCKON BEITUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOYKY PACCYKICHUHN C OITOPOI HA N3yUYECHHBIE

3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

11.15

Vcnonb3oBaTe MpHU pelleHMH Y4eOHBIX 3a/7ad COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMU JJs IOMCKA, CTPYKTYpUPOBAHMS,
UHTEPIIpETallMd U TPEJCTABICHUS y4eOHOW M Hay4YHO-IOMYJISIPHOMN
MH(pOpMaLIKH, MTOJYYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKH

AHAJIU3UPOBATDH MMOJIYYaCMYIO I/IH(I)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACWCTBUS MAIUH, IPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3zianyaTh YCIOBHS MX O€30MacHOrO HCIOJIb30BAHUS B

MOBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPHI BKJIAZAA POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOJOTHI

Hcnonp3oBaTh TeOpeTHUECKHE 3HAHUS MO (U3KMKE B MOBCEIHEBHOM
KU3HH I OoOecrieueHus O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMu W TEXHHYECKUMH YCTPOMCTBaMH, IJIsl COXpaHEHHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY’KaroIIen cpene

PabGotaTh B rpyImime ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpyMNIbl,  PalMOHATBHO  paclpenessTh
0053aHHOCTM M IUIAHUPOBATH JEATEIBHOCTh B HECTaHJApTHBIX
CUTyalUsiX, aJIeKBaTHO OIICHWBATh BKJAJ KaXIOTO W3 yYaCTHHUKOB

IPYIIIBI B PEILICHUE pacCMaTpuBaeMOi MPOoOIeMbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

pasaejaa 3JIEMCHTA

Kon Kox nposepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O [TIO3HAHU A

11

1.2

®usuka — Hayka o mnpupone. Hayunbie
METO/1bl I03HAHUS OKpY Karo1iero Mupa. Poib
JKCIIEPUMEHTA M TEOpUHM B  Ipouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MopenupoBanue (GU3NYECKUX SBICHUH U
IIPOLIECCOB. Hayunsre THUIIOTE3BI.
®duszuyeckue 3aKOHbl W Teopuu. [paHUIIbI
MPUMEHUMOCTH (GuU3MYECKUX  3aKOHOB.
[Ipuaiun coorsercTBust. Pone u  mecro
¢u3ukn B (OPMUPOBAHHUU COBPEMEHHOM
HAay4YHOM KapTHUHBI MHUpPA, B IMPAKTHYECKOMN

NEeITEeILHOCTH JII0IEH

MEXAHUKA

211

2172
2.1

2.1.3

#i#HPari#KMHEMATHUKA

Mexanuveckoe JIBUKEHUE.
OTHOCUTETBEHOCTD MEXaHHUYECKOTI'O
nBukeHus. Cucrema orcuéra. TpaekTopus

[lepemenienue, cKOpocTh (CpeaHsAsS CKOPOCTD,
MTHOBEHHass  CKOPOCTb) W  YCKOpEHHe
MaTepuaibHON TOYKH, UX MPOEKIUU Ha OCHU
CHUCTEMBI KOOPJIMHAT. Cnoxenue

MIEPEMELLEHUH U CTI0KEHUE CKOPOCTEN

PaBHOMepHOE u PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JBH>KCHUE. I'padpuxn
3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH,
YCKOpEHUS, OyTH W TIepeMeuieHUs

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




214 CBoOoHOe majeHue. Y CKopeHue
- CBOOOIHOTO MaJIcHUS

KpuBonuneiinoe naBukeHue. PaBHOMEpHOE
JIBUKCHHE  MATePUAIBHONH  TOYKH  TIO
2.1.5 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHCHHAS
CKOpOCTb. [Tepuon u 4acToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUIOMETD,
2.1.6 JBIKEHUE CHAPSOB, IEMHBIE U PEMEHHBIC
nepegadu
IIpakTuueckue paboTHI. HN3mepenue
MIHOBEHHON  ckopoctH.  VccnenpoBanue
COOTHOUIEHUS MEXIY My TSMU,
MIPONUJICHHBIMU TEJIOM 32 IOCJIE0BATEIbHbIC
217 paBHbIE  MPOMEXYTKM  BpPEMEHHU  IpHU
o PaBHOYCKOPEHHOM JBI)KEHHUU C HadajJbHOU
CKOpPOCTBIO, paBHOW Hymwo. HM3ydenue
NBIDKEHUSI IIapuKa B BSI3KOM JKHUJIKOCTH.
N3yyenne nBwxkeHus Tena, OpPOIICHHOTO

TOPHU30HTAJILHO

#iHPari#H## IMHAMUKA

IMpunuun  oTHOcuTenbHOCTH  [ammies.
221 [lepBriii 3axoH HproToHa. MHepuuanbHbIe

CHUCTEMBI OTCUETA

999 Macca Tena. Cuna. IlpuHnun cynepno3nuuun

CHUJI

29 Bropoii 3akon HeroTOoHa 111 MaTepuaibHON

)23 TOYKH B HMHEPIHUATBHON cHCTEME OTcuéra
(UCO). Tpernit 3akoH HeroToHa mis

MaTepuaabHbIX TOUYEK
3akoH  BceMupHoro Tarorenus. Cuia

2.2.4 TsokecTd. [lepBas KocMHYECKass CKOPOCTb.

Bec tena

2.2.5 Cwuta ynpyroctu. 3akoH ['yka




2.3

2.2.6

2.2.7

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIBKCHUSI W CHJIAa TPCHHS  ITOKOSL.
Koaddunment tperns. Cuma conpoTUBIICHUS

IIpH ABMXKCHUU TEJIa B d)KUAKOCTH HUJIM I'a3€

HOCTyrIaTeJ'IBHOC H BpallaTCJIbHOC JIBUKCHHUC

a0COFOTHO TBEPIOTO Tema

2.2.8

MOMGHT CHJIBI OTHOCHUTCIBHO OCHU BpaH_IeHI/IS'I.
[Tnedo cuitbl. YciioBUs paBHOBECHS TBEPIAOTO
teaa B UICO

2.2.9

2.2.10

TexHuyeckue yCTpPOMCTBA: NOAIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[IpakTuyeckue paboTel. M3yueHne ABHKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH THOJ
JeiicTBUEM HecKobkux cuil. VccnenoBanue
3aBHCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX
B JehopMUPYEMOIl NpYyXKUHE U PE3UHOBOM
oOpasue, OT BEIUYMHBI HX JAedopMaIuu.
HccnenoBanue yCIIOBUM paBHOBECHS

TBépI[Ol"O T€JIa, UMCIOIIECTO OCh BpalllCHUSA

##H#Par###3AKOHBI COXPAHEHM A B MEXAHUKE

I/IMHy.]'IBC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBI

231 MaTepuadbHBIX Todek. MVMmynbc cuiibl u
M3MEHEHHE UMITYJIbCA Tella
9392 3akoH coxpaHeHus wumnyiasca B HCO.
- PeakTuBHOE IBIKEHNE
2.3.3 PaGora cubl
234 MOIIHOCTE CHIBI
238 Kunernueckass  sHepruss  MaTepuaibHOU
o TOYKH. Teopema 0 KHHETUYECKON SHEPTUN
[Torenunanenas sHeprus. IloTeHnmanbHas
236 SHEprus yIpyro nepopMHUpPOBaHHON

npyxuHbl. [loTeHuuanbHast sSHeprus Tena

BOJIM3M OBEPXHOCTH 3eMIIU




HOTGHI_[I/IEUIBHBIG U HCIIOTCHIMAJIbHBIC CHJIBI.

CBs13b pa6OTBI HECIMOTCHUHAJIBHBIX CHJII C

2.3.7 HU3MEHEHHUEM MEXaHUYECKOU SHEPruu
CHCTEMBI TeJl. 3aKkoH COXPaHECHMS
MEXaHUYECKON YHEPrUun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

239 TexHu4ecKkue yCTpONCTBA: IBUKCHUE PAKET,

o BOJIOMET, KOIIep, IPYKUHHBIN MUCTOJIET

[Ipaktnyeckue paboTel. HM3ydeHue cBsA3M

2310 CKOpPOCTEHl Tel MpHU HEYHpyroMm yjaape.

HccnenoBanue CBsA3M pa6OTBI CHJIBI C

H3MCHCHHEM MEXaHHMYSCKOM OHCPIrUu TCjia

3.1

MOJIEKYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
#i#Par###OCHOBBI MOJIEKYJIAPHO-KUHETUYECKOM TEOPHU

3.11

OCHOBHbBIE ~ TIOJIOKEHUST  MOJIEKYJISIPHO-
KUHETHYECKON TEOpHH. BpoyHoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS

n BSaHMOI[CfICTBHH qacTull BEIICCTBa

3.1.2

Mopgenu cCTpoeHUs] Ta30B, KUJIKOCTEH U
TBEPABIX Tel U OOBSCHEHHUE CBOWCTB

BEIIIECTBA HA OCHOBE ATHX MOJICNICH

3.13

3.14

Macca wmonekyn. KoimuectBo BemiecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkama temneparyp Lenscus

3.15

3.1.6

Mopnens  upeanpHoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON

TCOpHUU UACAIILHOI'O Ir'a3a

AbGcouoTHas TemIiepaTrypa Kak Mepa cpeHei
KUHETHYECKON SHEpruu TEILIOBOT'O
IBKeHUs vactull rasa. Illkxana temmneparyp

KennBruna

3.1.7

VYpaBuenue Kianeitpona — Menzeneesa.

3akoH JlaabTOHA




3.18

I"a3oBbIe 3aK0HBI. M30mpoLIECCHI B UACATBHOM
ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BEIlleCTBa!

U30TEepMa, U30X0pa, n300apa

3.1.9

3.1.10

TexHuyeckue  yCTpOMCTBA:  TEPMOMETP,
OGapometp

[Ipaktuueckue padotbl. M3mepeHue macchl
BO3/yXa B KJIACCHOM KoMHare. HcciienoBanue
3aBUCUMOCTH MEXIY napameTpamu

COCTOSIHUA pa3pCKECHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

3.2.2

TepmoanHamuueckass cucreMa. BHyTpeHHsIS
JHEPrusi TEPMOJUHAMMYECKON CHUCTEMBI U

CITIOCOOBI €€ N3MEHEHUS

KommuecTBO TEIUIOTHI 1 pa60Ta. BHYTpeHHHH

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

3.2.3

3.24

Buasl Temmonepenayn: TEIIONPOBOIHOCTb,
KOHBEKIIUS, U3nydeHue. TemmoéMKocTh Tena.
VnenpHas TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIIEpEaauc

ITepBbiit 3aKOH TEPMOJIUHAMUKH.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOJAUHAMUKH K U30IIPOLIECCaM.

I'padmueckas unTepnperanus paboTsl ra3a

3.2.5

TennoBsle MamuHbl. [IpuHIMDEL nelcTBHUSA
TerIoBbIX MamuH. [IpeoOpa3oBanus sHepruu
B TemioBbiX MammHax. Koadduument
nonesHoro geiictBus  (mamee —  KIIM)

terioBor MamuHkl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJAUHAMUKHU.
HeoGpatumocTs mponeccoB B MPHUPOJIE.
TemoBele  paBHUraTenu.  DKOJIOTMUYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texuuueckue YCTpOMCTBA: JIBUTATENh
BHYTPEHHETO CropaHus, OBITOBO

XOJIOAWJIBHUK, KOHIUITUOHED




3.3

4.1

3.2.8

[IpakTueckue paboTHL. Nsmepenue

YACIBbHOU TEMJI0EMKOCTH

##HPar###AT'PET’ATHBIE COCTOSHWA BEHIECBA. ®A30BbIE

I[NEPEXO/IbI

3.3.1

3.3.2

[TapooGpazoBanue u KOH/ICHCAIIHSL.
Hcnapenne u xuneHuwe. YjenbHas TeruioTa
nmapooOpa3oBaHMUsL. 3aBUCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

AOCONIOTHAS M OTHOCUTENbHAS BIAXKHOCTH

BO31yxa. Hacelennslii nmap

3.3.3

Teépmoe  Temo.  Kpucrammueckue U
amopdHble Tena. AHHU3O0TPONHS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHUCTaJlJIbI.

CoBpeMeHHbIE MaTepUalIbl

3.34

3.35

3.3.6

[InaBnenue u KpuctauMzauus. Y JelbHas

TerioTa riasiaeHus. CyOnumanus
VYpaBHeHHe TeII0BOro H6aisaHca
TexHnyeckue yCTpONCTBA: TUIPOMETP U
NICUXPOMETP,  KaJOpPUMETP,  TEXHOJOTUHU
MIOJIy4E€HHUSI COBPEMEHHBIX MaTEPUAIIOB, B TOM

YHUCJIIC HAHOMATCPHAJI0B, U HAHOTCXHOJIOTHHN

3.3.7

[IpakTnueckue paboTHI. Nsmepenue

BJIA’)KHOCTH BO3yXa

OJIEKTPOAMMHAMUKA
###HPar#t## O JIEKTPOCTATUKA

411

41.2

OnexkTpu3anus TeNl. OJIEKTPUUYECKUI 3apsi.
JIBa Bu/1a 2JEKTPUUECKUX 3aPsII0B
[IpoBoaHMKY, JTUDIIEKTPUKU U

MTOJTYTIPOBOAHUKHA

413

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

41.4

Bzaumopeiictue 3apsanoB. 3akoH Kynona

4.1.5

Onektpuueckoe  mnose.  Hampsok€HHOCTB

ANEKTPUYECKOTO TOJIS. [punHtmn




4.2

4.1.6

cynepno3uiuu. JluHuM — HANpsKEHHOCTH
3JEKTPUYECKOTO MOJIS

Pabora cun OJICKTPOCTATUYCCKOI'O  I1OJIA.

Ilorenuuan. Pa3HocTh MOTEHIINATIOB

4.1.7

HpOBOIIHI/IKI/I U OUSJICKTPUKU B IMOCTOAHHOM
OJICKTPUYCCKOM  IIOJIC. I[I/IBHeKTpI/I‘IeCKaﬂ

IMPpOHUIIACMOCThb

4.1.8

DNEeKTPOEMKOCTb. Konpaencarop.
DNEeKTPOEMKOCTh IUIOCKOIO KOHZIEHCATopa.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa

419

TexHnueckue yCTpOWCTBA:  3JIEKTPOCKOIL,
ANIEKTPOMETP, IJIEKTPOCTATHYECKas 3alluUTa,
3a3eMJIeHHE AIIEKTPONIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10

[IpakTueckue paboTHL. H3smepenue

3J'I€KTpOéMKOCTI/I KOHACHCATOpa

HH#HPar###IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJIAX

VYcaoBus CyIICCTBOBAaHUA IIOCTOAHHOI'O

421 NMEKTPUYECKOr0 TOKAa. VICTOUYHMKM TOKa.
Cuia Toka. [TocTossHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma a1 yyacTka 1enu
493 DJNEeKTpUYecKOoe COIMPOTHBIICHUE. Y IEIBHOE
o COTPOTUBIICHUE BEIIECTBA
424 [MocnenoBarenbHOE, napaiebHOe,
o CMEIIaHHOE COeIMHEHNE TIPOBOJHUKOB
PaGora snexTpuueckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MOMIHOCTP JEKTPUIECKOTO TOKA
anexTpoaBwkymas cuna (mamee — SJC) u
427 BHYTPEHHEE CONPOTUBJICHHE HCTOYHUKA

Toka. 3akoH OMa Il TIOJIHOM (3aMKHYTOM)

BHGKTpH‘{eCKOﬁ OCIIN. KOpOTKOG 3aMbIKaHUC




4.2.8

4.2.9

DNEeKTpOHHAsT  MPOBOAUMOCTb  TBEPABIX
METaJUIOB. 3aBHCHUMOCTb  COIPOTHUBIICHUS
METaJUIOB oT TEMIIEPATYPBI.

CBepXmnpoBOJIUMOCTb

DIIeKTpUYECKUMH TOK B Bakyyme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4211

4.2.12

4.2.13

4.2.14

[TonynpoBoaHuUKH. CobcTBeHHas u
MpUMecHast MIPOBOJMMOCTH
0JIyIpOBOAHUKOB. CBOMCTBa p-n Mepexoa.

[TonynpoBoAHUKOBBIE TPUOOPHI

:‘)HGKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAX.
SJIGKTPOJII/ITI/I‘-ICCKBJI JUCCcolamus.

DIeKTponn3

DNEeKTPUUECKHUI TOK B rasax.
CaMOCTOSTEIBHBIE W HECAMOCTOATEIbHBIN
paspsn. Paznudnbie THUITBI CAMOCTOATEIHHOTO

paspsaa. Monnus. [1nasma

TexHuyeckue  yCTpoiicTBa:  aMIIE€pMeTp,
BOJIBTMETD, peocTar, HUCTOYHHUKU TOKa,
JJIEKTPOHArpEBATEIbHBIE pudopHI,
3JIEKTPOOCBETUTEIILHBIE npuOopHI,
TEPMOMETP  CONPOTHBIICHUS, BaKyyMHBIN
UOJl, TEPMUCTOPbl U  (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/II(OBHﬁ Au0oa, ralbBaHUKa

[IpaxkTrueckue paloTHI. N3yuenue
CMEIIaHHOTO COEANHEHHS PE3UCTOPOB.

N3smepenne DJIC uCcTOYHMKA TOKa M €ro
BHYTpEHHero comnpotusienusa. HaGmronenue

QJICKTPOJIMU3a

11 KIIACC

Kon Koanposepsiemoro
pa3aena JIeMEeHTAa

IIpoBepsieMbIe 3J1€eMEHTHI COAePKAHUSA

4

OJIEKTPOJMMHAMUKA




4.3

###ParHHH#MATHUTHOE I[1OJIE. O JIEKTPOMATI'HUTHA A

43.1

UHAYKINA
ITocTosHHble MarHuThl. B3auMmogeiicTBre

IIOCTOSAHHBIX MarHuToOB

4.3.2

MaruuTtHoe 1I07€. BeEKTOp MAarHUTHOMN
nHaykuud.  IlpuHnun — cynepno3uuun.
JIuaun MarnuTHOM MHAYKUuU. KapruHa
JUHUM  MarHUTHOM  HWHIYKIMU  TIOJIS

IIOCTOSIHHBIX MarHuToB

4.3.3

4.3.4

MarHuTHOE TOJie TMPOBOJHUKA C TOKOM.
Kapruna nuHMi 10N JUIMHHOTO TPSIMOTO
MPOBOJIHUKA W 3aMKHYTOTO KOJBIIEBOTO
IIPOBOJIHUKA, KATyIIKU C TOKOM. ONBbIT
Opcrena. B3aumozeiicTBue NpoBOIHUKOB

C TOKOM

Cuna Amnepa, e€ MO1yJIb U HallpaBJIEHUE

435

4.3.6
4.3.7

4.3.8

Cuna  Jlopenma, €€ wMomyinb |
HampaBjieHue. JIBuKeHue 3apsyKEHHON
YaCTHUIIbI B OJJHOPOJHOM MarHUTHOM TIOJIE.
PaGora cunbl Jlopeniia

SIBneHune ANeKTPOMArHUTHON UHAYKIIUU
[ToTok BekTOpa MarHUTHON MHAYKIIMU

O/C WHTyKLIHH. 3aKkoH

3JIEKTPOMAarHUTHOW MHAyKInn Papanest

4.3.9

BuxpeBoe »snekrpuueckoe mnone. IJ[C
WHIYKIUM B NPOBOJHUKE, ABMXKYLIEMCS
MIOCTYIIATEIBHO B OJIHOPOJTHOM

MAargiuTHOM II0JIC

4.3.10

[IpaBuio Jlenna

43.11

NHIyKTHBHOCTS. SABnenue

camounaykiuu. 3/]C camouHIyKunu

4.3.12

9H€pFI/ISI MAariuMTHOr0O ImOJIA KaTyllKu C

TOKOM

4.3.13

DIEKTPOMAarHUTHOE TI0JIE




TexHudeckue yCTpPOMCTBA: IIOCTOSHHbBIC
MAarHuThI, AIIEKTPOMArHUTHI,
4.3.14 JIEKTPOJBUTaTEIIb, YCKOPUTEIH
IEMEHTApHBIX  YacTHLl, HWHIYKIHUOHHAs

IICYb

[IpakTueckue paboTHL. N3yuenue
MarHMTHOTO TIOJS KaTyUIKd C TOKOM.
HccnenoBanue AeUCTBUA IOCTOSTHHOTO
4.3.15
Mariura Ha  paMKy C  TOKOM.

Hccnenosanue SIBJICHUS

JIEKTPOMArHUTHON MHIYKIIUU
5 KOJIEBAHUMA 11 BOJIHBI

#HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE
KOJIEBAHUA

Konebarenbnast cucrema. CBoOOIHBIE
koJjiebanus. ['apMoHMYecKue KosieOaHUsI.
511
[lepuon, wacroTta, ammuutyaa u (dasa

KoJieOaHuit

[IpyxuHHBIA MasTHUK. MaremMaTndecKui

5.1.2
MasiTHUK

YpaBHeHHE TapMOHUYECKUX KOJICOaHHIA.
5.1.3 Kunemarnueckoe u JTTHAMHYECKOE

51 OIMCaHME KOJIeOaTEILHOIO JABHIKCHUA

[IpeBparmienue SHEPTUU npu
rapMoHMYeckux  koneOaHusix.  CBs3b
514 aAMILTUTY 1Bl Koae0aHuii HUCXOTHON
BEJTUYHMHBI C aMIUTUTYIaMU KOJIcOaHUN e

CKOPOCTH U YCKOpPEHUS

Konebarenbubiit  koHTyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs B
UACaIbHOM  KOJIEOAaTEIIbHOM  KOHTYE.
>1 AHanorus MeXIy MEXaHHWYECKUMHU WU

OJICKTPOMArHuTHBIMHA KOJIEOAHHSIMH.

®opmyna TomcoHna




5.1.6

2.1.7

3akoH COXPAaHCHUSA SHCPTHUU B UACAIIBHOM

KoJe0aTeIbHOM KOHTYpe

BrinyxaeHHbIC MEXaHUYECKHE
kosicOanusa. Pesonanc. PesonaHcHas
KpuBasl. BrinyX)neHHBIC

OJICKTPOMArHMuTHBIC KoJIeOaHusI.

5.18

5.1.9

5.1.10

5.1.11

5.1.12

Ilepemennbii  Tok. CuHHYyCOUJAJIBHBIN

MEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOT0 TOKA.
AMIUITUTYJTHOE U JIEHCTBYIOIIEE 3HAYCHUE

CUJIbI TOKA U HAIIPSKCHUA

Tpancdopmarop. IIpousBoxactso,
nepeqaya u MmoTpedseHHe dIEKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IpH
MIPOU3BOJICTBE JJIEKTPUUECKOW HHEPTHUU.
Kynerypa HCIIOJIb30BAHUS

QJICKTPOOHECPIUU B MOBCEIHEBHOM KU3HU

TexHuueckue yctpoiicTBa: ceiicmorpad,
BIIEKTPUYECKHI 3BOHOK, JINHUUT

QJICKTponepcaavd

[Ipaktuueckue pabotel. McciaenoBanue
3aBUCHMOCTH NEpHOJa MaJIbIX KOJIeOaHU
rpy3a Ha HUTH OT JJIMHBI HUTU U MacChl
rpy3a. MccnenoBanue nepeMeHHOr0 TOKa
B Lemnu u3 IIOCJIEI0BATEIILHO
COEIMHEHHBIX KOHJEHCATOPa, KaTYIIKU U

pesucropa

#HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanunueckue BOJIHBI, YCIIOBUS

pacnpoctpanenus. Ilepuon. CxopocTh

5.2 >21 pactpocTpaHeHUsT ¥ JJIMHA  BOJIHBI.
[Tonepeunsle ¥ MPOIOIBbHBIE BOJTHBI

£ 95 ##HPar### Nntepdepenus u nudpaxims

MEXaHNYCCKHUX BOJIH




5.2.3

5.24

3Byk. CKOpOCTh 3ByKa. I pOMKOCTB 3ByKa.

BricoTta Tona. TemOp 3Byka

DNEeKTPOMarHuTHBIE  BOJHBL. Y CIIOBHSI
M3JIy4EHUsI DJIEKTPOMATrHUTHBIX  BOJIH.
B3aunmnuas opuenrtanus Bektopos E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

5.25

5.2.6

5.2.7

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpaKeHHe, IPETOMIIEHHUE, MOJsIpU3aLus,
mudpakuus, uHTeppepeHuus. CKopocTb

QJICKTPOMAaruauTHBIX BOJIH

[Ixana AIIEKTPOMArHUTHBIX BOJIH.
[IpumMeHeHne 3IeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY

[IpuHIMIBL PaZXOCBSI3N U TEIECBUICHHUS.

Paguonoxkarus. :‘)HGKTpOMaFHI/ITHOC

3arpsA3HEHUE OKPYKAIOIIEH Cpebl

5.2.8

TexHu4eckue yCTponcTBa: My3bIKaJIbHBIE
WHCTPYMEHTBI, YJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHHUKE W MEIULUHE,
pagap, paguONpPUEMHHUK,  TEIEBU30D,

aHTeHHa, Tenedon, CBU-neun

5.3

##HPartH##OII TUKA

531

5.3.2

5.3.3

[IpssmonuHeitHoe pacrpocTpaHeHne

CBETa B OMHOPOAHOM cpene. JIyu cBera

OtpaxeHne cBeTa. 3aKOHbI OTPaKEHHS
ceta. [locTpoenre n300pakeHui B TTIOCKOM
3epKaie

[Ipenomnenne cBera. 3aKOHBI MPETOMIICHUS

CBCTa. AOCOIIOTHEIN IIOKa3aTcJib

MIPEIOMIICHHUS

5.34

[TormHoe BHYTpEHHEE OTpaKEHHE.
[IpenenbHbIl Yoy MOJIHOIO BHYTPEHHETO

OTpakKeHUs




5.35

5.3.6

5.3.7

Hucniepcust  cBera. CIOXHBIM — cocTaB

Ocnoro ceera. Llser

Cobuparoliiue U paccerBarolIe JIUH3BI.
Tonkast nuH3a. POKYCHOE pacCTOSHUE U
ONTHYECKass CWIa  TOHKOM  JIMH3BIL.
[Toctpoenue M300paskeHHH B
cOOMparIIUX U PACCEUBAIOIINX JMH3aX.
@opmysia TOHKOM JIMH3BIL. Y BEJIWYECHHUE,

JaBacMoO€C JIMH30HU

Hpez[enbl MMPpUMCHUMOCTHU

r€OMETPUUYECKON ONTHUKHU

5.3.8

Wntepdepentms  cBera. KorepentHbie
UCTOYHMKM.  YCIOBUS  HAOMIOACHUA
MaKCUMyMOB u MUHHMYMOB B
UHTep(PEPEHIMOHHONH KapTHHE OT JBYX

CI/IH(ba?;HI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakius  cBeta.  Judpakunonnas
peméTka. YcnoBue HaOIIOIeHUS TIIaBHBIX
MaKCUMYMOB npu naJieHUuH
MOHOXPOMAaTHUYECKOTO CBeTa Ha
TU(PPAaKIUOHHYIO PEIETKY

[Nonspuzanus ceera

TexHuyeckue ycTpoWcCTBa: OYKH, IyTia,
(dboToanmapar, MPOEKIIMOHHBIA arapar,
MHUKpPOCKOII,  TEJECKOM,  BOJOKOHHAS
OIITHKA, nudpakioHHass — peméTka,

TOJIAPpOn

[Ipaktuyeckne  pabotel.  M3mepenue
IoKasaress npenomienus. Mccienosanue
CBOWCTB  M300pakeHMH B  JIMH3aX.

Hab6monenue qucnepcuu ceeta

DJIEMEHTHI CITELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

I'panuubl NPUMEHMMOCTH KJIACCUYECKOMN
MEXAHHKHU. IToctynatsl TEOpUn

OTHOCUTCIIBHOCTHU! HWHBApUAHTHOCTDb




MOAYJIsL CKOPOCTH CBE€Ta B BaKyyMC,

MPUHIIUI OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHTENHLHOCTD OIHOBPEMCHHOCTHU.

6.2 3amemsieHUe BpPEMEHU U COKpaIleHUE
JUTAHBL
6.3 DHeprust ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3p Macchl C SHEpPruei M HUMITYJIbCOM
6.4 CBOOOJHOW 4YaCTULBL. DHEPrus IOKOS
CBOOO/THOI 4aCTHUIIBI

KBAHTOBA ®U3UKA
##Par###JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Popmysia Ilnanka cBs3m
7.1.1 SHepruM (POTOHA C €r0 YaCTOTOW. DHEprus

Y UMITYJIEC OTOHA

OTtkpsiTHE 51 HCCIIEIOBAHNE
7.1.2 dotorddexra. Ompbitel A.I'. Cronerosa.

3akoHbl poToddpdekTa

YpaBHeHue DHHIITEHA hilae: ¢
7.1.3 dotorddexra.  «KpacHas  rpaHUIa»
dboTorddexra
7.1.4 Jasnenune ceera. OnwiTel [1.H. JIebenena
7.15 XUMHUYECKOe IEUCTBUE CBETA

TexHuueckue ycTpoiicTBa: (OTOIEMEHT,
7.1.6 ¢dboTonaTUuK, COJIHEYHas Oarapes,

CBETOAHNO

CTPOEHUME ATOMA

Mogens atoma Tomcona. OnbITEI
7.2.1 Pezepdopaa mo uccnenoBaHuio CTPOCHUS

aToMa. HJ'IaHCTapHa}I MOJCIIb aTOMa

Ilocrymater  bopa.  UMsnyuenne u
MOTJIOIIEHUE (OTOHOB MpH  IEpexojie
71.2.2 aToMa C OJIHOTO YpPOBHS DJHEPrud Ha

npyroi. Bupbl  cnektpoB.  Chektp

YPOBHEW dHEPTUH aTOMa BOJOpOAA




7.3

7.2.3

7124

BousiHoBBIE cBOiCTBAa yactul. BoisHbl ae
bpoiiss. KopnyckynsipHo-BOJIHOBO#
nyamusM. Jludpakius dSIEeKTpOHOB Ha

Kpucrajuiax

CroHTaHHoOe U BBIHYXICHHOC U3JTY4YCHUC.

YCTpoicTBO M MPUHIIMIT pabOTHI J1azepa

7.2.5

TexHu4eckue yCTponCcTBa: CIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOI), Jla3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

7.3.1

7.3.2

ITpaktnueckue pabotel. HaGmonenune

JIMHENYaToro CIICKTpa

ATOMHOE APO

Metoapl HaOMIONEHHUSIT W PETHCTPALUN

QJICMCHTAPHbIX YaCTHUI]

OTkpbITHE PATUOAKTUBHOCTU. OMBITHI
Pesepdopna mo ompeneneHuro cocraBa
pannoakTUBHOTO wu3nydeHus. CBolcTBa
anbda-, oera-, ramMmma-u3JIydeHHUs.
BrusHre paaunoakTHBHOCTH Ha JKUBBIC

OpraHU3MBbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHa U HEUTpOHA.
Hyxionnas moznens siapa I'eiizenOepra —
WBanenko. 3apsaa aapa. MaccoBoe 4ucio

sapa. M3oTonsl

Anbda-pacnan. ONEeKTPOHHBII u
MO3UTPOHHBIM  Oera-pacnaa. ['amma-
n3JlydeHue. 3aKOH  PaJUOAKTUBHOIO

pacmajna

7.3.5

3Hepr1/151 CBJI3M HYKJIOHOB B  dApC.

SAnepusie cunbl. Jlepekt Macchl siapa

7.3.6

Snepubie peakuuu. JlereHue U CUHTE3

saaep

7.3.7

Snepusiii  peakrop.  TepMmosnepHsbii

cunte3. [IpoOiemMbl ¥  MEPCHEKTUBBHI




7.3.8

7.3.9

7.3.10

8.1

8.2

SIIEPHOM  DHEPreTUKU. DKOJOTHYECKUE

ACIICKThI H,I[CpHOfI OHCPICTUKHU

DneMeHTapHble  4acTullpl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIIbHbBIE
B3aUMOJICUCTBUA

TexHuueckue yCTpoOiCTBa:  JO3UMETD,
Kamepa BuWiibCOHa, SIEpHBIA pPEAKTOP,
aToMHas 6om0a

[Ipaktuueckue padotel. HccrnenoBanue
TPEKOB YaCTULL (mo TOTOBBIM

(dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHoro nHeba. Co3Besmus, sipKue

3Bé3I[LI, IIJ1aHCTBI, X BUAUMOC IBMXKCHUC

Conneunas cucrema. IlmaHeTsl 3eMHOM
TpYHIIbIL. IImaneThI-THTAHTEI n ux
CIIYTHHUKH, KAPJIUMKOBBIC ITJIAHCTHI. Marinie

testa COTHEYHON CUCTEMBI

8.3

8.4

8.5

Connne, d¢otochepa u  armocdepa.

ConHeuyHast akTUBHOCTD
Hcrouynuk sneprun CosHLa 1 3BE371

3BE3/IbI, MX OCHOBHBIC XaPaKTCPHCTHKU:
Macca, CBETHMOCTb, PanycC, TEMIIEpaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CTICKTPATBHBIA KJIaCC — CBETHMOCTBY.
3BE3bI  MVIABHOWM  IOCIICIOBATEIIBHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTBY IS

3BE3/] ITIaBHOI MTOCIEN0BATEILHOCTH

8.6

#H##Par###BHyTpeHHee CTpoeHHe 3BE3.
CoBpemeHHbIE IIPEACTaBICHUS 0
npoucxoxaeHn u spomonuu CoiHua u

3BE31. DTanbl )KU3HU 3BE3

8.7

Mineunsiii Ilyte — nHama [amakTuka.

CnupanbHasg  cTpykTypa  [anmakTtukw,




8.8

pacrmpesesieHue 3BE3M, ra3a W IBUIM.
Ilonoxenne u nBuwxkenne CoiHIA B
lanaktuke. Ilmockass wu cdepuueckas

IOACUCTEMBI TlamaxkTukn

Tunel ranakTuk. PaguoranakTukd U

KBa3apbl. YEpHBIE ABIPHI B AAPAX FAJAKTHK

8.9

Bcenennas. Pacmmpenue BceneHHoi.
3akoH XaOOma. Pa3Oeranue rajgakTuHK.
Bo3pact u paguyc Bcenennou, teopus
Bonbmoro B3peiBa. Mojenb «ropsiueit

Bcenennoi». PenukroBoe usinydeHue

8.10

MacmrabHast  cTpykTypa  BceneHHOI.
Meraranaktuka. Hepeménnbie mpoosiembl

aCTPOHOMHH




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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