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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma no ¢usuke 6a30BOT0 ypOBHs HA YPOBHE CpeIHEro oOIero oopazoBaHus
pa3paboTaHa Ha OCHOBE NOJIOKEHUI U TpeOOBaHUU K Pe3yJibTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBaTenbHOM mporpammbl, npeacTtaBieHHbx B OI'OC COO, a Ttakxke ¢ ydy€roM
dbenepanbHOl pabouell MporpaMMbl BOCTIUTAHUS W KOHIEMIIUKA TPETNOoJaBaHus y4eOHOTO
npeamera «®Puzmka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit deneparum,
peanu3yroUMX OCHOBHbBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Conepxanue nporpamMMmbl 1o (hU3MKE HaMpaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-
Hay4YyHOW KapTuHbI Mupa oOyuatomuxcs 10—-11 kmaccoB mpu oOyueHHH uX (uU3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEITeIbHOCTHOTO TIoxoaa. [Iporpamma no duzmke
cootBeTcTBYeT TpeboBaHusiM OI'OC COO k miaHUpPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHbIM pe3yjibTaTaM OOy4YeHHUs, a TakXKe YYUThIBaeT HE0OXOAUMOCTh
peanu3aiuu MEXIPEIMETHBIX CBsSI3e (PU3NKA C €CTECTBEHHO-HAyYHBIMU YUE€OHBIMU
npenMeramMu. B He#l ompenensioTcs OCHOBHBIC 1€ HM3ydeHus (U3MKA Ha YpOBHE
cpenHero oOmiero o0pa3oBaHUs, ITUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHHS Kypca (U3HKU:
JMYHOCTHBIE, METANPEMETHBIE, TPEAMETHBIEC (Ha 6A30BOM YPOBHE).

[Iporpamma 1o Gpu3uKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJbTAaThl OCBOCHHS Kypca (U3MKU Ha 0a30BOM ypOBHE, B TOM

YHUCJIEC MPEMETHBIE PE3YIbTaThI MO TOAaM O0yUEHHS,;

e cojepkaHue ydueOHoro nmpeamera « Pu3nkay 1mo rojaMm o0ydeHusl.

du3nka KaKk Hayka O HamboJjiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyNas B KayeCTBE
y4eOHOro MpeIMeTa B IIKOJIe, BHOCUT CYIIECTBEHHbIA BKJIaJ B CHUCTEMY 3HaHUU 00
okpyxkatomem mupe. [IkoapHBIN Kypc HU3UKHA — CHCTEMOOOPa3yIOIIHA 11T €CTECTBEHHO-
HAyYHBIX Y4YE€OHBIX TMPEJAMETOB, MOCKOJIbKY (PH3WYECKUE 3aKOHBI JIEKaT B OCHOBE
MIPOIICCCOB M SIBJICHUM, W3y4yaeMbIX XHUMHeEH, Ouojorueit, gusmueckoi reorpaduein u
actpoHomuel. Mcronb3oBaHue U aKTUBHOE TPUMEHEHUE (DU3UUECKUX 3HAHUN OINpeAeIisieT
XapakTep U pa3BUTUE Pa3HOOOPA3HBIX TEXHOJOTWH B cepe SHEpreTUKH, TPAHCIOPTa,
OCBOCHMSI KOCMOCA, MOJYYEHUs] HOBBIX MaT€pHUaloOB C 3aJJaHHBIMH CBOMCTBAMH U APYTHUX.
N3yuenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIAJ B (POPMUPOBAHUE ECTECTBEHHO-HAYUYHOMU
KapTUHBI MUpa oOydYaromuxcs, B (HOPMUPOBAHHE YMEHHH NMPUMEHSTHh HAYYHBIM METO]
MO3HAHUS TIPU BHITIOJIHEHUW UMH YUEOHBIX UCCIICIOBAHUM.

B ocHOBy Kkypca ¢u3uku Isl yYpOBHS CpelHEro oOiero o0pa3oBaHus MOJIOXKEH Pl
UJIeH, KOTOPBIE MOKHO PACCMATPUBATh KaK MPUHLHUIIBI €TO MOCTPOCHUS.

Hoess yenocmmocmu. B COOTBETCTBMM C HEW Kypc SBISETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COAEPKHUT MaTepHall W3 BCEX pa3lesioB (U3WMKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUU C HEW maTepual Kypca (GU3UKA OOBEAUHEH
BOKpYT (pusnueckux teopuid. Begymum B Kypce siBisieTcs: popMupoBaHue peiCTaBICHUN
O CTPYKTYPHBIX YPOBHSX MAaTEPHUH, BEIIECTBE U IOJIE.



Hoes  eymanumapuzayuu. EE peanmusanms npeanoiaraeT — HCIOIb30BaHHUE
TYMaHUTapHOTO MOTEHIMaNa (GU3NYECKON HAYKU, OCMBICICHHE CBA3H Pa3BUTUS (GUBHUKH C
pazBuTHeM oO0IIecTBa, a TakKkKe C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH U
AKOJIOTHYECKUMU TIPOOIIeMaMHu.

Hoes npuxnaonou nanpaenennocmu. Kypc pusuku mnpenmnojaraeT 3HAKOMCTBO C
IMIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTHUECKUX MPUIIOKEHUN M3yYEeHHBIX TEOpUH U
3aKOHOB.

Hoes skonocuzayuu peanusyeTcsl MOCPEACTBOM BBEACHHS JIEMEHTOB COJIEP)KAHMUS,
MOCBSIIEHHBIX AKOJIOTMYECKAM MPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH W TEXHOJOTHH, a TakkKe OOCYXACHHS MpOoOJIeM palrOHAIBHOTO
IPUPOIOTIOIB30BAHUS U SKOJIOTHUYECKON OE€30MacCHOCTH.

CrepkHEBBIMU  3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpEIHEro o0OIIero
oOpa3oBaHus SIBISIOTCS  Qu3ndeckue Tteopun ((HOpPMUPOBAHHME TMPEICTABICHHHA O
CTPYKType TOCTpPOSHUS (PU3NYECKOW TEOpUH, pPOJu (PyHAAMEHTAIbHBIX 3aKOHOB U
NPUHIMAIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MNPHUPOJE, TPaHUIAX MPUMEHHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOAXO0/ B Kypce (PU3UKU peann3yeTcs Mpexkae BCero 3a
CU€T OpraHM3aIfy SKCIEPUMEHTAIBLHOW JesATeNbHOCTH oOydarommxcs. st 6a30Boro
YpOBHS Kypca (PU3UKHA — ITO UCIOIB30BaHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB M J1a0OPaTOPHBIX padOT, KOTOpPBIE B porpamme mo Gu3nke 00beINHEHBI
B OOLIMI1 CIIMCOK YYEHUYECKUX MPAKTUYECKUX paboT. BrineneHue B yka3aHHOM MepeyHe
1a00opaToOpHbIX pabOT, MTPOBOJAMMBIX JJIsi KOHTPOJS U OICHKH, OCYIIECTBISETCS
y4acTHUKaMH 00pa3oBaTEIbHOTO MPOIEcCca MCXOJs M3 OCOOCHHOCTEH TUIAaHMPOBAHUS U
ocHameHusl kabuHeta ¢usuku. [Ipum 3TOM obecreunBaeTcsl OBIAAEHUE OOYUYAIOIUMUCS
YMEHHUSIMH TIPOBOJAUTH KOCBEHHBIE U3MEPEHUS, UCCIIEIOBAaHUS 3aBUCUMOCTEN (PU3MUEeCKHUX
BEJIMUMH U MIOCTAHOBKY OMNBITOB IO MPOBEPKE MPEI0KEHHBIX THIIOTES.

Bosbiioe BHUMaHUE YIENSIETCS PEIICHUIO PACUETHBIX M KauyeCTBEHHBIX 3amad. [Ipu
ATOM I PacuETHBIX 3a7a4 IPUOPHUTETOM SIBISTFOTCS 33/1a4U C SIBHO 33JJaHHON (DPU3HUECKON
MOJICbIO, TMO3BOJISIIOIINE MPUMEHSATh H3yYeHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3
OJTHOTO pa3feNia Kypca, TaK W HUHTErpupys 3HAHUS U3 pa3HbIX paszzaenoB. Jius
KayeCTBEHHBIX 3aJa4 MPUOPUTETOM SBJISIOTCS 3a/laHusl Ha OOBSICHEHHE NPOTEKAHUS
¢u3nYecKuX SBICHUA W TMPOILECCOB B OKpY)KAIOIICH JKU3HH, TpeOyromue BbIOOpa
du3nYecKoil MOAETH AJIsl CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusiMu PI'OC COO k maTepuanbHO-TEXHUYECKOMY
obecrieueHnto yueOHOro mpoliecca 0a30BbIi YpOBeHb Kypca (DU3UKHU HA YPOBHE CPETHETO
o011ero 00pa3oBaHUs JOJKCH U3Y4aThCs B YCIOBHSIX MTPEIMETHOTO KabuHeTa (GU3UKH HITH
B YCIIOBUSIX MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTeCTBEHHO-HAyYHOTO IWKia. B
kaOuHeTre (QU3MKU JODKHO ObITh HEoOXoaumoe J1abopaTtopHoe o00OpydoBaHUE s
BBITMOJTHEHHSI YKa3aHHBIX B MpOrpamMme Mo (PU3MKE YUYCHHMUECKHUX MPAKTHUYECKUX paboT u
J€MOHCTPALIMOHHOE 000PYIOBAHHUE.



JleMoHCTpallMOHHOE 00OpyAOBaHHE (POPMUPYETCSI B COOTBETCTBUM C MPUHILIMIIOM
MUHUMAJIBHON JIOCTATOYHOCTH M OO0ECHEYMBAET IOCTAHOBKY IE€PEYHCIECHHBIX B
nporpamme 1o (pu3MKe KIYEBbIX TEMOHCTPALUI IS HCCIEA0BAHUS N3YYaeMbIX SBJICHUN
U TPOILIECCOB, OMIMPUYECKUX U (PYyHIAMEHTAJbHBIX 3aKOHOB, HUX TEXHHYECKHX
IIPUMEHEHUM.

JlabopaTopHOe 000pyJOBaHUE U1 YYEHUUECKUX PAKTUYECKUX paboT hopmupyercs
B BUJE TEMATHUYECKHX KOMIUIEKTOB M O0ECIIEUMBAETCS B PACUETE OJHOTO KOMIUIEKTA Ha
NBYX oOydJaromuxcs. TeMaTu4ecKue KOMIUIEKThI Ja00opaTopHOTro 000py0BaHUS JOJDKHBI
OBITh TOCTPOEHBI HA KOMIUJIEKCHOM HMCIOJIb30BaHUM AHAJIOTOBBIX U IU(POBBIX TPpUOOPOB,
a TaKe KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUE LIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIEJISIMU U3y4YE€HHS (PU3HKHU B 001IEM 0Opa30BAHUM SIBIISIIOTCSA:

e (opMUpOBaHME MHTEpEca U CTPEMJICHUS OOYy4aloUIMXCs K HAyYHOMY HM3yUYEHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

e pa3BUTHE IPEACTABICHUM O HAy4YHOM METOJ€ MO3HaHUS U (OPMHPOBAHUE
UCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHUPOBaHME HAYYHOTO MHPOBO33PEHHUS KakK pe3ylibTaTa H3yuYeHUS OCHOB
CTpOCHHS MaTepUH U (PyHAAMEHTaIbHBIX 3aKOHOB (PU3HUKU;

e (opmupoBanue yMeHUNl OOBSICHATH SBJICHUS C MCIOJIB30BAHHEM (PU3MUYECKHUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opMHUpOBaHME TPEJACTABICHUA O POJAM (PHUMKKM AN Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHue 3TUX 1eseil o0ecrneunBaeTcs peleHneM CleayouX 3aiad B mporecce

u3yueHusl Kypca GU3UKH Ha YPOBHE CpeIHEro o0I1ero o0pa3oBaHus:

e mpuoOpeTeHue CUCTEMbl 3HAHUW 00 OO0HmMX (QUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHax,  TEOpHUAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSpHYI0  (DU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIIEMEHTHI aCTPO(PU3UKY;

e (opmupoBaHue yMEHHI NPUMEHITh TEOPETUUYECKHME 3HAHUS I OOBSCHEHUS
(Gu3MYECKUX SBJICHUM B MPUPOJAE M JUIS MPUHITHS MPAKTUUYECKUX PEIICHUH B
MIOBCEHEBHOM JKH3HHU;

e OCBOCHHE CIOCOOOB PEIICHUS PA3IUYHBIX 3a]lad C SIBHO 3aJaHHOW (pU3MUECKOU
MOJIENbIO0, 33/a4, MOJPa3yMEBAIOIIUX CAMOCTOATEIBHOE CO3AaHME (HU3HUECKOH
MOJI€JH, aICKBAaTHOM YCIIOBUSM 3a/1a4u;

e TMOHUMMAaHUE (PU3UYECKUX OCHOB M MPUHLHUIOB JACHCTBUS TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSAHMS Ha OKPYKAIOLIYIO CPENY;

e OBJQJACHUE METOAAMH CaMOCTOSITEJIBHOIO IUIAHUPOBAHMS W MPOBEIACHUS
Gu3MUeCKUX OKCIIEPUMEHTOB, aHalW3a W HWHTEpOpeTanuu UH(opMmaiuu,
onpeeneHus: JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTarta;

e CO3JlaHUME YCIOBUWA [UIsl pPa3BUTUS YMEHUM MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPUYECKOU JICSITETbHOCTH.



Ha uzyuenue pusuku (6a30Bblii ypOBEHb) Ha YPOBHE CpeJIHETO 00111eT0 00pa3oBaHuUs
otBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hefient0), B 11 kinacce — 68 yacoB
(2 yaca B HezIeIO).

[Ipennaraemsplil B mporpamme mo Qu3uke rnepeyeHb J1abopaTOpHBIX U MPAKTUYECKHUX
paboT SBISICTCS PEKOMEHAOBAHHBIM, YUUTEINb JIeJIAeT BHIOOP MPOBEACHHSI JIA0OPATOPHBIX
padoT U OMBITOB C YYETOM UHAMBUAYAIBHBIX OCOOCHHOCTEN 00YyUarOIINXCS.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®dusnka — Hayka o mpupone. HayuHble MeTOABI NMO3HAHUSA OKPYKAKOLIETO
mupa. Ponb DOKCnepuMeHTa M TEOpUM B IPOLECCE TMO3HAHUS IPUPOBI.
DKCHEepUMEHT B (PUBHKE.

MopenupoBanue (pu3MYecKUx SBJICHUM U TpolieccoB. HayuHble THIOTE3BI.
duznyeckue 3aKOHbI U TeOpUH. ['paHULIbl TIPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Pons u Mecto ¢usuku B (HOpPMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI
MHpa, B IPAKTUYECKON JEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HN3MEPUTENbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHMUS.
Cucrema otcuéra. Tpaekropusi.

[Tepemenienue, CKOpPoCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAass CKOPOCTh) M
YCKOPEHUE MaTepuaibHOW TOUKH, UX MPOEKIMH Ha OCHU CHUCTEMbl KOOPJUHAT.
CroxeHue nepeMenieHui u CI0KeHue CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsAMOJIMHEHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IYTH H NEPEMELICHUS
MaTepuagIbHON TOYKU OT BPEMEHH.

CBobOosiHOE TIafieHne. Y CKOpeHue CBOOOHOTO MaIeHUS.

KpuBonuHeitHoe  ABwkeHWE. JIBW)KEHHWE  MATepUAIIbHOM  TOYKH IO
OKPY>KHOCTH C OCTOSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopoctb. [lepuon u yactora obpamieHus. LleHTpocTpeMuTeNnbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI)KEHUE CHAPSIOB, IIETIHBIC U PEMEHHBIC MTepeIavu.

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILTFOCTPALUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBHKCHUSL.

[IpeobpazoBanye NBUKEHUN ¢ UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenune Ten B BO3AyX€E U B Pa3pEeKEHHOM HNPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOrO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenue yckopeHusi CBOOOHOTO MaACHUSI.

Hanpasnenue ckopocTu pu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padonul

N3yyeHne HEPaBHOMEPHOTO JIBUXEHHS C LEIBIO ONPEACIEHUS] MTHOBEHHOMN
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, MPOMJCHHBIMH TEJIOM 3a
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBMKEHUS IAPHUKA B BA3KON KUIAKOCTH.

N3yuenune aBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaiun  otHocutenbHOocTH  ['anmumnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUI MaTepUaIbHOU TOUKU. Tperuit 3akoH HproTOHA 1711 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro taroreHuss. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Buael Tpenus (mokosi, ckoibxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEeHHUS U cuiia TpeHus nokosd. KoadduimenT tpenus.
Cuna conpoTUBIICHUA NPU ABUKEHUU TEJIa B )KUJIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE ABMXKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHus. Ilmedo cunbl. YcnoBus
paBHOBeCUs TBEPJOIO TEA.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE TNPUMEHEHUE: MOAIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepUUM.

CpaBHeHHE Macc B3aUMOAECHCTBYIOIINX TEJL.

Bropoii 3axkoH HerotoHna.

N3mepenue cuit.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAaICHUU.

CpaBHEHUE CHII TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenune aBuxeHus: Opycka 1no HakJIOHHOM MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT X AehopMarii.

HccnenoBanne yciIOBHM PaBHOBECHS TBEPAOrO TeEla, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3axonbl COXpAHEHUA 6 MEXAHUKE

Nmnynsc marepuanbHOM TOYKM (TeNa), CHUCTEMbl MaTe€pUAIbHBIX TOYEK.
Nmnynse cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHMS WMITYJIbCA.
PeakTuBHOE NBHXKEHHE.

Pabora cusbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuaibHOM Touykd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTHUU.

[TorennuanbHas SHEprusl. [TorennuanbHas SHEprus YIPYyTO
neopMupoBaHHOM  TipykuHbI.  [loTeHuManbHast 2Heprust Tena  BOIU3H
MMOBEPXHOCTH 3EMJIH.

[loreHunanbHple W HENOTCHUUAIBHBIE  CHJIBIL. Csi3b  paboOTHI
HEMOTEHUHAIBHBIX CUJI C M3MEHEHMEM MEXAaHMYECKOM JHEPIUHM CHCTEMBI TEIL
3aKOH COXpAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckne yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBHKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexo moTeHIMATBHON YHEPTUN B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MAsTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHHEM MEXAHHUYECKOW HHEPTrUu
TeJa Ha MIPUMEPE PACTSKEHUS] PE3UHOBOTO KTy Ta.

Pasznes 3. MouekyasipHas (pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep IBHKEHHUS U
B3aUMOJICMCTBUSL YaCTHUI[ BEIIECTBA. MoJAenu CTPOCHUS Ta30B, XUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE TUX Mojelei. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkana temmneparyp
Llenscus.



Mopens  wupeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpHHM HAeaIbHOro rasza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpelHEe KHWHETUYECKOW BSHEpPruM TEeIUIOBOro JABMKEeHMs vactul raza. l[llkana
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue Menaeneea—Kianenpona.
3akon JlanproHa. M3ompoueccsl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHWe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapoMerp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BeElIecTBa, ¢oTorpapuu
MOJIEKYJI OpraHUYECKUX COECTUHEHUN.

OmnbIThl 10 1P PY3UN KUAKOCTEN U ra3oB.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mogens onsita lTepHa.

OnebIThI, JIOKa3bIBAIOIIINE CYIIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aUMOJECUCTBUSL.

Mopaenb, WLTIOCTpUpYOLIas IPUPOAY AaBICHHS I'a3a HAa CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHHS UJCAIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusle padonul

Omnpenenenre Macchl BO3yXa B KJIIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHUU
00bE€Ma KOMHATBI, JAaBJICHUS U TEMIIEPATypbl BO31yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucremMa. BHYTpeHHSs dHEpPrus TEPMOJAMHAMUYECKOU
CUCTEMBI U cTIoco0bI e€ m3MeHeHus. KonmdecTBo TeroTel U padoTa. BHyTpeHHs s
SHEpPrusi  OJHOATOMHOTO  HJEalbHOro  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOHOCTh, KOHBEKIIMS, U3ITydeHHE. Y IeJIbHas TEIUIOEMKOCTh BEIECTBA.
KonuyecTBo TEmnoTs! MpH Temjionepeaaye.

[lonsiTue 00 aauabatHOM mporecce. llepBblii 3aKOH TEPMOAMHAMHUKH.
[IpumeneHnre mepBOTO 3aKOHAa TEPMOJMHAMHKH K H3omporeccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuky. HeoOGpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TerioBele  mamuHbl.  [IpuHOUWNBI  JEWCTBHS  TEIUIOBBIX — MAIIIMH.
[IpeoOpazoBanusi HEpruM B TEIUIOBBIX MammHaX. Koadduiment mnomae3Horo
nericTBusl TeruioBord MamuHbl. [lukn KapHo um ero kodpduumeHT mose3Horo
JNEUCTBUA. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKH TIOJ JEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue >pupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

N3MeHeHune BHyTpeHHEH dHEpruu (TeMIlepaTyphl) Telia IpHu Terionepeaaye.

OnpiT 1Mo aaunabaTHOMY paCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoit TypOHHBI, JBUTATENSI BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonvl

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecammnbie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooGpa3oBanue u koHaeHcanus. Mcmapenue u kurnenue. AOCOTIOTHAS U
OTHOCHUTENBbHASA BJIAXHOCTh BO3AyXa. HacelieHHbId nap. YAenbHas TeIuioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT 1aBJICHUSI.

Tsépmoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIUS CBOMCTB
kpuctaioB. Kuakue kpucraiibl. CoBpemeHHble Marepuaibl. [lnaBienune u
KpucTayi3amus. Y aenbHas Teriora miasienus. Cyonumarusi.

YpaBHeHUE TEIJIOBOTO OanaHca.

TexHu4yeckre yCTpPOMCTBA W MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUHU MOJYUYEHUS! COBPEMEHHBIX MAaTEpPUAJIOB, B
TOM YHUCJIE HAHOMATEpPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBHIILICHHBIX TTAPOB.

Kunenue npu noHM>KEHHOM JTaBICHUMU.

Crioco6bl U3MEepeHUs BIIaKHOCTH.

HaGnronenue HarpeBanust  MiiaBieHUs] KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbonvl

N3mepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. DiaekTpoAMHAMMKA
Tema 1. dnexkmpocmamuxa
OneKkTpu3anus Tel. OJEeKTpuYeckuil 3apsia. JlBa BuAa 3IEKTPUUECKUX
3apsiaoB. [IpOBONHMKHU, OUAJIEKTPUKKA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
AIEKTPUUECKOT0 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kyiona. ToueyHbI 3IEKTpUUECKUI 3aps.
Onektpuyeckoe 1mosne. Hanpssk€HHOCTh  anekTpuueckoro mnoisa.  [IpuHnumn



CYINEPIO3ULINN JIEKTPUUECKUX Moyiek. JIMHMKM HanpssKEHHOCTU BJIEKTPUYECKOTO
TOJISL.

Pabora cun  anektpoctatmyeckoro  mons.  [lorennman.  Pa3HocTh
MOTECHIMANOB. [IpOBOAHWKM H JUANEKTPUKH B DICKTPOCTATHYECKOM IIOJIE.
JnsnexTpuyeckas MpOHUIIAEMOCTb.

DnekTpoéMKocTh. KonaeHncatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsyKEHHOTO KOHJIeH caTopa.

TexHHueckre YCTpPOMCTBA W IMPAKTUYECKOE MPUMEHEHHUE: SIIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE DSJIEKTPONpHOOpPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN aIlapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y NMPUHIMUII IEUCTBUSA IIEKTPOMETPA.

BzauMmopelicTBrEe HA3IEKTPU30BAHHBIX TEIL.

DJIEKTPUUECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOHUKM B 3JIEKTPOCTATHYECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

JIMAIIEKTPUKH B SJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTU ILIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
TJIACTUH, PACCTOSIHUS MEXKIY HUMU U AUAJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KEHHOTO KOHJIEH caTopa.

Vuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3mepenne 2neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunsix cpeoax

DJICKTPUYECKUMT TOK. YCJIOBHS CYIIECTBOBAHMUS AJIEKTPUYECKOTO TOKAa.
HcTtounuku Toka. Cuia Toka. [TocTOSTHHBIN TOK.

Hanpsixkenue. 3akon OMa 114 ydacTka LETu.

DIIEKTPUYECKOE COIMPOTUBIICHUE. YJEIbHOE CONPOTHUBIIEHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeNbHOE, CMEIIIAHHOE COCIMHEHNE TPOBOJHUKOB.

Pabora oamextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MormiHOCTh
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CHJIa U BHYTPEHHEE CONMPOTUBICHUE HCTOYHUKA TOKA.
3akoH Oma 111 MOJTHOM (3aMKHYTOM) 3JIeKTpU4Yeckoi 1enu. KopoTkoe 3aMmbIkaHue.

DJIEKTpOHHAsi ~ MPOBOJAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
COINPOTHUBJICHUS METAIIJIOB OT TeMnepaTypbl. CBEpXITPOBOIUMOCTbD.

DIIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOTHUKH. CoOcTBeHHas u MIPUMECHAs MPOBOJIUMOCTh
oJIynpoBOgHUKOB. CBOMCTBaA p—n-miepexoa. [TomynmpoBoHUKOBBIE TPHUOOPHI.

DJIGKTPUYECKUT TOK B  pacTBOpax M  pacijiaBaX  AJIEKTPOJIUTOB.
DJIEKTPOIUTAYECKAS] AUCCOUHAIMS. DIECKTPOJIN3.



DJIEKTpUUECKU TOK B razax. CaMOCTOSATEIbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HCTOYHUKU TOKA, DJIEKTPOHArpeBaTeNbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TTPHUOOPHI, TEPMOMETP COMPOTUBIICHNUS, BAKYyMHBIH JTHO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYPOBOAHUKOBBIN TUOJ, TaTbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HaMPSHKEHUS.

3aBUCHUMOCTh COIMPOTHUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIA/IN TTOTIEPEYHOT0 CEUYEHHUsS U MaTepuaa.

CmenmanHoe COeIMHEHNE MPOBOJHUKOB.

[Ipsimoe wu3MepeHue HSIEKTpoABMKYIIEeH cuibl. KopoTkoe 3ambikaHue
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO0 CONPOTUBIICHUS.

3aBUCHUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYyPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U TpOBOAUMOCTh BO3/1yXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii skcnepumenm, nabopamopusie pabomul

N3yyeHnue cMenaHHOro COEAMHEHUS PE3UCTOPOB.

N3MepeHne 351eKTpOABUKYIIEH CUJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

Habnronenue aextposiusa.

MexknpeaMeTHbie CBA3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCymiecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMM MaTeMaTHKH,
OHMOJI0TUH, XUMUH, Teorpadu U TEXHOJIOTUH.

Meorxcnpeomemnvle nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl YpaBHEHHM, JMHEWHas (QyHKIUA,
napabona, runepOosia, UxX rpauku ¥ CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X MPOEKIUH HA OCU KOOPJAUHAT, CJI0KEHUE BEKTOPOB.

buonoecua: mexannueckoe ABMXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TEMI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH U



ra3oB, S3JIEKTPHUYECKHUE CBOICTBA METAJUIOB, B3JEKTPOIUTHUYECKAs IAUCCOLMALINS,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE NBIKEHUN C HCTHOJIH30BAHUEM MEXaHH3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIUIHUKHA, HCMIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOrHa, ObITOBOM XOJIOJUILHUK, KOHIUIIMOHED, TEXHOJIOTHUU
MOJIyYEHUsS] COBPEMEHHBIX MAaTEpHUAJIOB, B TOM YKCJIE HAaHOMATEpHUAJIOB, U
HAHOTEXHOJIOTHH, DJICKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE DJIEKTPONPHUOOPOB,
KCEPOKC, CTPYUHBIM MIPUHTED, 3JEKTPOHArpeBaTEIbHbIC pUOOPHI,
AIEKTPOOCBETUTELHBIE MPUOOPHI, TraJbBAHUKA.

11 KITACC

Pa3znen 4. JinekrpoauHaMuKa

Tema 3. Mazcnummnoe none. IneKmpomacHUmMHAA UHOYKYUSA

[ToctostHHble  MarHuThl.  B3anMOAEHCTBUME  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mone. Bektop MarHuTHOW WHAYKUMH. I[IpuHIMI Cynepno3uuuu
MAarHuTHbBIX MOJed. JINHMM MarHUTHOM MHAYKUuU. KapThHa JUMHWUKA MarHUTHOU
WHIYKIWH TOJI IOCTOSHHBIX MATHUTOB.

MarauTHOE TmOJ€ MPOBOJHMKA C TOKOM. KapTuHa IMHUNA HHAYKIHA
MAarHuTHOIO TOJIA JUIMHHOIO IIPSAMOIO IPOBOJHMKA M 3aMKHYTOT'O KOJIBLIEBOI'O
IIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpOBOIHUKOB C
TOKOM.

Cuna Amriepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna Jlopennia, €€ MOy/Ib U HampaBiieHUE. J[BUKEHUE 3apsSKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cuiibl Jlopenia.

SIBiieHuEe DJIEKTPOMAarHUTHOW MHAYKUMHU. IlOTOK BeEkTOpa MAarHUTHOM
WHIAYKIMHU. OJIEKTPOIABMXKYINAsA CWIa HWHAYKIHHM. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanest.

BuxpeBoe nsnexkTpuueckoe Tmosie. OIEKTPOJBIXKYILIAs CUla WHAYKIUU B
IIPOBOJHUKE, JBHXKYILEMCS MIOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYIIAS  CHJA
CaMOMHIYKIIUH.

DHeprust MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHu4yeckne yYCTpOMCTBA M NPAKTUYECKOE MNPUMEHEHHE: TOCTOSHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHL, UHIYKIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE NEKTPOHHOT'O IyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cunia Amnepa.

Henctue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE ANIEKTPOMArHUTHON UHTYKIMH.

IIpaBuio Jlenna.

3aBUCHUMOCTh 3JIEKTPOJIBMKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHuTHOIrO MOTOKa.

SIBrieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3yyeHne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

HccnenoBanue nercTBrs IOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONE€0AHUS

KonebarenprHast  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJIeOaHUA.
INapmonnueckue konedanus. Ilepuox, yactora, ammumryga v (asa KoseOaHUM.
[IpyxuHHBI MaATHUK. MaTeMaTU4eCKU MasATHUK. YPAaBHEHUE TAPMOHUYECKUX
kosnebanuii. [IpeBpareHue sHepruu NIpu rapMOHUYECKUX KOJICOaHUSX.

Koneb6arenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoJieOaHUS B
UJCAIIbHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXAy MEXaHUYECKUMU U
AJIEKTPOMATrHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPIUH B UJCATBHOM KO0JI€OATEIbHOM KOHTYDE.

[Ipeacrasnenue o 3aTyxaromux KoneOaHusx. BolHyXIeHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeIHyKIeHHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHusl.

Ilepemennbii  TOK. CHHYCOMZANBHBIN NEPEMEHHBIA TOK. MOIIHOCTB
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHCTBYIOIIEE 3HAYEHHE CHJIBI TOKa U
HaIpPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOoTpedICHUE IEKTPUUECKON
SHEPruu. DKOJIOTMUECKUE PUCKU TNPHU MPOU3BOJACTBE AneKTposHepruu. KynpTypa
UCIIOJIb30BAHUS JIEKTPOIHEPTUU B MIOBCETHEBHON KU3HHU.

TexHnueckne yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUHU BJIEKTpOIiepe1ay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB KoyieOATeIbHOM CUCTEMBbl (MIPYKUHHBIN WU
MaTeMaTUYECKUI MasTHHK).



Habmronenue 3aryxaromux KojieOaHUM.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AJIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onanc mnpu 1OCIIENOBATENIBHOM COEAWHEHWHM PE3UCTOpa, KATYLIKH
WHIYKTUBHOCTHU U KOHJICHCATOPA.

Mopens TMHUY NEKTPONEPEAAYH.

Vyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

NccnegoBanue 3aBUCUMOCTH TIEPHOJa MAJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne mnEpeMEHHOr0 TOKa B LENM W3 ITOCIEAOBATENBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUNHbIE 6OJIHbL

MexaHnueckue BOJHBI, yclaoBUs pacnpocTtpaneHus. llepuoa. CkopocTh
pacnpocTpaHeHHsi W JJWHA BOJHBL llomepeuHble W MOPOJIOJIBHBIE BOJIHBL.
WNuTtepdepentus u audpaxiiyis MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS IJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpPEIOMIICHUE, MOoJsipu3anus, nudpaxuus,
uaTepdepeHus. CKOpocTh dIEKTPOMATrHUTHBIX BOJIH.

[IIxana 3M€KTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3M U TelIeBUACHU. Panuoiokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEBI.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHECHUE: MY3bIKAJbHbBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi IUArHOCTMKA B TEXHUKE W MEAHIMHE, paaap,
paauonpuéMHHUK, TEIEBU30p, aHTeHHa, TesegoH, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpoCTPaHEHUE MONEPEUHBIX U MPOJAOTIbHBIX BOJIH.

Kone6mromieecs Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpaxkeHus: U IpeIoOMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenue untepdepeHnu u Audpakiiiu MEXaHU4eCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIION U
4aCTOTOM KOJeOaHHUIA.



UccnenoBanue CBOWCTB 2JIEKTPOMArHUTHBIX BOJIH: OTpa)XeHUE,
npesioMiIeHue, Mojaspusanus, udpakius, uHTephepeHIus.

Tema 3. Onmuxka

l'eomerpuueckas ontuka. I[IpgMonMHENWHOE pPacHpOCTpPaHEHUWE CBETa B
OHOpOAHOM cpene. JIyd cBera. TOUECUHBIN UCTOYHUK CBETA.

OTtpakenue cBera. 3aKoHbI OTpaxkeHus cBera. [locTpoeHue n3o0pakeHui B
IIJIOCKOM 3€pKajie.

[Ipenomnenue cBeTa. 3aKOHBI IPEIOMJIICHHS CBETAa. AOCOIIOTHBIN MTOKa3aTelb
npenowiieHus. llonmHoe BHyTpeHHee orTpaxeHue. IlpenenpHbId yroa MOJHOIO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus ceeta. CiaoxHbIi cocTaB Oenoro cBeta. LIBer.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkass nuH3a. DokycHoe
paccTOsTHUE M ONTHYECKas CHjla TOHKOW JuH3blL. [locTpoeHune u3oOpaxeHUil B
coOuparomux U paccemBaromux JuH3ax. Dopmylia TOHKOW JTUH3BI. Y BEJIUUYEHUE,
JTaBaeMoO€ JTUH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. Wurepdepennusi ceta. KorepeHTHblE HCTOYHUKH.
VYcaoBuss HaOMONEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [udpakunonHas pemeéTka. YclIoBUE HaOIOIEHUs
IJIaBHBIX ~MAaKCMMYMOB TIpH TAJCHUM MOHOXPOMATHMYECKOTO CBETa Ha
TU(PAKLIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHnueckne yCTpOWCTBA M MPAKTHUYECKOE IIPUMEHEHUE: OYKH, JIyIIa,
doToamnmapaT, NPOEKIIMOHHBIMA ammapaT, MHUKPOCKOIN, TeJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpsiMmonuHeHOE pacIpOCTPaHEHUE, OTPAXKEHHUE U IIPEIOMIICHHE CBETA.
OnTtuyeckue MpudOpPHI.

[TonHO€ BHYTpeHHEE oTpakeHue. Mojenb CBETOBOIA.

UccnenoBanue cBONCTB M300paKeHUN B JTUH3aX.

Mopenu MUKpOCKOIa, TEIECKOIA.

Habmonenune narepdepeHnum ceera.

Habmronenune nudpakiuu ceera.

Habnronenue nucnepcuu cBera.

[TomyyeHnne criekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuyenue cnekTpa ¢ MOMOIIBI0 TUGPAKITMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul



N3mepenune nokazaresns npeaoMIICHUS CTEKIIA.
HccnenoBanue cCBONCTB H300paKeHUH B JTMH3AX.
Habnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAIbHON TEOPHH OTHOCHUTEJILHOCTH
['paHnubl  NPUMEHUMOCTH  KJIIACCHYECKOM  MexaHuku.  IlocTynatsl
CIEMAJIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIbHOCTH DUHIIITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU M COKpAILEHHE
JUTVHBL.
DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsI3p MacCChl C DHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pasznen 7. KanToBasi pusuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®oronsl. ®opmyna [lnanka cBsizu sHeprun GOTOHA C €T0 YACTOTON. JHEPTHUS
U UMITYJIbC (POTOHA.

OtkpsiTe U uccienoanue pororpdexra. OnpiTel A. I'. CroneroBa. 3aKOHbI
dotoadpdexra. YpaBHenue DiHmTeitHa 11 poTodpdexra. «KpacHas rpaHunar
dboToaddexra.

JlaBnenue ceera. OnwiTel I1. H. JIebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA M MPAKTHUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
¢doTomatumnk, coaHeuHas 6arapesi, CBETOAHO/.

Jlemoncmpayuu

dotor(pdekT Ha yCTaHOBKE C IMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHoB BHeIHETO (GoTodddeKTa.

Cseroauon.

Conuneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -YacCTHIL.
IImanerapHas Mogzens aroma. lloctynatel bopa. M3nydenue u morsjomieHue
(OTOHOB MpU MEPEXo/e aTOMa C OJHOIO YPOBHS 3HEPrMM Ha Jpyroi. Buubl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/aA.

BonHoBeie cBoricTBa yactuil. Boisnbl ne bpoiisa. KopryckynsspHo-BOITHOBOM
yaJu3M.

CHOHTaHHOE U BBIHYXIEHHOE U3JIyUYEHHE.

TexHu4yeckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTEP.



Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenne IIMHBI BOJHBI Ja3epa.

Habnronenue nuHeRYaThIX CIEKTPOB U3ITYUCHUS.

Jlazep.

Vyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

Habnronenue nuHeyaToro crnekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CJO0XKHOCTh CTpPOCHUS sAnpa. OTKpbITHE
pagunoaktTuBHOCTH.  OmbiThl  Pesepdopma  mo  ompeneneHuto  cocraBa
paanoakTuBHOTO wu3inydeHusi. CBoiictBa anbda-, Oera-, ramMma-u3IydeHHs.
BrnusiHne paguoakTUBHOCTH HA KMBBIE OPraHU3MBI.

OTtkpeiTHE NpoTOHAa M HelTpoHa. Hykionnas moxens siapa I'eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio siapa. M30Tormbl.

Anbsda-pacnag. DNEKTPOHHBIM W TMO3UTPOHHBIM Oerta-pacman. [amma-
U3JIly4eHue. 3aKOH PaJuoaKkTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jleekt macchl sapa.

SAnepnsie peakuun. /lenenue u CUHTE3 AI€P.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIIEKTHUBBI
AJIEPHON PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

Metobl HAOIIOAEHUS U PETUCTPALMU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIe B3auMOIeHCTBUA. EQUHCTBO u3nueckoii KapTUHBI MUpA.

TexHnueckne yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, simepHbiit peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CUY€TYMK MOHU3BUPYIOIINX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

UccnenoBanue TpekoB yacTuil (110 roToBbIM (hoTorpadusm).

Pa3znes 8. DiieMeHTHI aCTPOHOMUM U ACTPOPU3UKH

DTarnbl pa3BUTHS acTpoHOMUU. [TpukinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sSpKUe 3BE3MbI, IUIAHETHI, UX BUAUMOE
JIBHOKEHHE.

CoiHeuHast cucreMa.

Connne. ConHeuHasi akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE371bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajabHbIA Kilacc —
CBETUMOCTBY». 3BE3JIbI TJIABHOM IIOCIEHOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW MOCIEA0BaTEIbHOCTU. BHYyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKACHUU U 3Boronuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii I[Tyte — nama I'anmaktuka. [lonoxenune u aBwxkeHue CoHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B SApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa0606ma. Pazberanue ranakTuk.
Teopus bonbioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Vuenuuecxue nabnooenus

HaGnronenust HEBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN I ONpeeNeHus MOJ0XKEHUsI HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOIO MOJyIIapHs U IPKUE 3BE3BL.

Ha6nronenus B Teneckon Jlynsl, mnanet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Pons ¢usuku M acTpoHOMMM B 3KOHOMHYECKOM, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3TUYECKOHN cepax NedaTebHOCTH YEJI0BEKa, poJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAYyYHOU KapTHHE MUPA, pOJib PU3NIECKON TeopUun
B (GOpPMHpPOBAHUU TPEACTABICHUA O (DUINYECKON KapTHHE MHpPA, MECTO
bu3rUecKoil KapTHUHBI MHpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJIEHUM O TIPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3ydenune kypca pusuku 6a30Boro ypoBHs B 11 kiacce ocCylIeCTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMH MaTE€MaTHKH,
OMOJI0OTUH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meowcnpeomemnvle nonsmusi, CBSI3aHHbIE C U3YyYEHHWEM METOJOB HAYy4YHOIO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pusMyeckas BEIUYHMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIIEPUMEHT, MOJICITUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIEHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
IPOU3BOHBIC DJEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJO00US TPEYTrOJHHUKOB,
oTpe/ieieHNe TIOMIAIN IIIOCKUX PUTyp 1 00bEMa Tell.

buonocusa: »nekTpuueckue SBICHUS B JKUBOW MpuUpoJe, KosieOaTeabHbIe
JIBUKEHUS B KMBOM MPUPOJIE, ONITUUYECKUE SBIICHUS B KUBOM NPUPOAE, TEUCTBUE
paaranyy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAILNIMYECKAS] CTPYKTYpa TBEPIABIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOM PEIIETKH, CHEKTPaIbHBIN
aHamus.



leoepaghus:  MarHuTHpIE TIOMIOCAa 3€MJIM, 3aJ€KH MarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICCHUH.

Texnonocusa: JHWHUUA DIEKTPOINEpENAdY, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHMOHHAA II€Yb, pPaaap, PaaUONPUEMHHUK, TEIEBU30DP,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA NPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mpeamera «Dus3mka» Ha ypoBHE CpeIHETo OOIIero
oOpa3zoBaHusi (0a30BBIM YpOBEHb) JOJKHO O00ECHEUYUTh JOCTHKEHHUE CJICTYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKa» AOJKHbI
OTpa)KaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalolIHUXCS PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJICHUH, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
ONBITA U OMbITA IESITEIBHOCTH B MPOILECCE pPean3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMH 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOIO OOIIECTBA;

NPUHATHE  TPAJUIHUOHHBIX  OOLICYETOBEYECKHX T'YMAaHUCTUUYECKUX H
JIEMOKPAaTHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICSTEJIBHOCTh B MHTEpPECAX TIPa)KJaHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3aIlNy;

YMEHUE B3aUMOAECHCTBOBATH C COLUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSIMA 1 HAa3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTApPHOU W BOJIOHTEPCKOU AECATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHUHCKHUX YUEHBIX B 00JIaCTH (PU3UKHA U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIEHHUBATh CUTYAI[MI0O U TMPUHUMATh OCO3HAHHBIEC PEIICHHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBbIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JEATEIbHOCTH YUEHOIO;

OCO3HAHME JINYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3ndeckoi Hayke;



5) Tpy10BOI0 BOCIMTAHMS:

MHTEpPEC K pa3IMuHbIM cdepam npodhecCHOHANbHOW JeATEeIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JACTH
(bU3HKY HA TIPOTSHKEHUN BCEH KU3HM;

6) 3K0J10rM4eCKOro BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh 3KOJIOTHYECKOW KYJIbTYpbI, OCO3HaHUE TI100adbHOrO
XapakTepa 3KOJIOTMYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICMCTBUI B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIe YCTOMYMBOIO pa3BUTHS YEIIOBEUECTBA;

pacUIMpEeHHE OMbITa JEATEIbHOCTH SKOJOTMYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIONTUXCS 3HAaHUM 110 QU3UKE;

7) HEHHOCTH HAYYHOI'0 NNO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HaHUE LIEHHOCTUM HAYYHOW JAESITENbHOCTH, TOTOBHOCTh B MPOLECCE
U3ydeHus:  (QU3MKMA  OCYLIECTBIATH  IPOEKTHYHD M HCCIEHOBATEIbCKYIO
NEATEeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIE el CTBUSA
ba3oBble 1ornueckue aeiicTBU:
CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W aAKTyaJlU3UpoOBaTh  MPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENU JESITENbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBISIBJISITh ~ 3aKOHOMEPHOCTHM M MPOTUBOPEYUST B  PaCCMATPUBAEMBIX
(bU3HYECKUX SBICHUSIX;
pa3zpabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAllM3a WMEIOIIUXCS
MaTepUaJIbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUM JEATENbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSIX  PEAITBHOTO,
BUPTYAJILHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEeM.
ba3oBble uccienoBare/ibCKue 1eiCTBUA:
BIIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJAMHU
bu3nuecKoil HayKu;



BJIAJICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENBCKOM U MPOSKTHOM NEITEIbHOCTH
B obOnactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3ajad (U3UYECKOTO COJCpKaHUsS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHHS,

BIAJCTh BHJAMH JCATEIBHOCTH TIO TMIOJYYEHUIO HOBOTO 3HAHUS, €r0
UHTEPIIPETAlY, MPEOOPa30BAaHUIO W TMPUMECHCHHIO B Pa3IUYHBIX YYeOHBIX
CUTYaIMIX, B TOM YHCJIC TIPU CO3JaHUH YICOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISATh TIPUIMHHO-CJICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs, HaXOIAUTh apTYMEHTHI IJIs JO0Ka3aTeIhCTBA
CBOUX YTBEPXKJICHHM, 3a1aBaTh TapaMETPhbl U KPUTEPUU PEIICHHUS;

aHAIM3WPOBATh TIOJYYEHHBIE B XOJIE€ pEIICHUS 3aJa4d PE3yJIbTaThI,
KPUTHYCCKU OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbHOMN
NESTELHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;,

yMETh TEPEHOCUTh 3HaHWA 10 (uU3MKe B TMPAKTUYECKYIO 00JacTh
KU3HEICATCITHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HJIEH, PEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIIHME aJIbTePHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJMydeHUS WH(POpMAINUK (HU3UIECKOTO COIACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIHLHO OCYIIECTBJISATh MOWCK, aHAJIM3,
CUCTEeMATH3AIMI0 W HHTEPIpETAIi0 WHOOPMAIMKA Pa3IUYHBIX BUAOB M (OpM
IIPE/ICTABIICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIb30BaTh  CPEJICTBa  WH(MOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpraHW3aI[MOHHBIX
3aJa4y ¢ COONIoIeHHEeM TpeOOBaHWA APTrOHOMHUKH, TEXHUKH OE30MaCHOCTH,
TUTHEHBI, pPECypcocOepexeHus, TPaBOBBIX H OTHYECKHMX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHl (PU3MUECKOTO COACpPKAaHUS B Pa3NUYHBIX ¢dopMarax c
y4€TOM Ha3zHAYCHHS MHPOPMAIIUHU U LIEJICBOW ayJUTOPHH, BRIOUPAst ONITUMATBHYIO
(dbopMy TIpeICTaBIICHUS W BH3yaJIH3alIiH.

KoMMyHNKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIe el CTBHUS:
OCYILECTBIIATH OOIIEHUE HAa YPOKaxX (PU3UKU M BO BHEYPOUHOH NESATEIHLHOCTH;
pacrmo3HaBaTh MPEANOCHUIKM KOH(IUKTHBIX CHUTyallMd ®  CMSTr4aTh
KOH(JIHKTHI;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOUYKY 3pPE€HHUS C HCIOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB;

MOHUMAaTh W MCIOJb30BaTh MNPEUMYILIECTBA KOMAHIHON M WHIUBUIYaJIbHOU
paboThI;

BBIOWpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUH C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YJI€HA KOJIJIEKTHBA;

NpUHUMATh 1€MW  COBMECTHOM  JEATEIILHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATh JACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBU,
pacmpenensaTh pojid ¢ Y4ETOM MHEHHMHM YYacTHUKOB, OOCYXJaTh PpPE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBAaTh KAa4ye€CTBO CBOEr0 BKJIAJa M KaXXJOTO0 yYaCTHHKAa KOMAaHJbl B
001IMi1 pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

peajaraTb HOBBIE NPOEKTHI, OLEHHMBATh HAEU C MO3UIMHA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh ITO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIE NeHCTBHSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MMO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(U3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYJIHUPOBATH
COOCTBEHHEBIE 3aJ1a4H;

CaMOCTOATENIBHO COCTABJIATh IIAH PELICHUS PacdyE€THBIX M KaueCTBEHHBIX
3aJ1a4, MJIaH BBIMOJIHEHUS IPAKTUIECKOW pabOThl ¢ Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM;

pacIMpsATh paMKH Y4E€OHOTO MPeaAMeETa Ha OCHOBE JIMYHBIX IPEIIIOYTECHHMI;

JieNlaTh  OCO3HAHHBIM BBIOOp, AapryMEHTUpOBaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAULMHA B 00IacTU
(bU3HKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HABbIKAMU  MO3HABATENbHON  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIBTATOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIeKCUH Uil OLIEHKU CUTYyallu, BbIOOpa BEPHOIrO
pelIeHus;



yMETh OIIEHUBATh PUCKH W CBOECBPEMEHHO IMPUHUMATHh PEIICHUS IO HX
CHIDKEHHUIO;

NpPUHUMATh MOTHBBI W apTryMEHTBHI JPYTHX TIPH aHAINW3E pPe3yIbTaToOB
NEeSTENHHOCTH;

IPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI WM apryMEHTHl JPYTHX TIpU aHalW3e pPe3yJbTaToB
NESATENHHOCTH;

PU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce moCTHKEHHSI JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no Qu3uKe I8 ypOBHS CpeaHero ooOmero oOpa3oBaHus y OO0ydYaromMXcCs
COBEpPIIICHCTBYETCS HYMOIIMOHAITbHBIH WUHTEIJICKT, IpeIoJIarafoIui
c(hOpMUPOBAHHOCT:

CaMOCO3HAHUS, BKJIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AYMOITMOHAIEHOE
COCTOSIHHME, BUJIETh HAMPABICHUS Pa3BUTHsI COOCTBEHHOW AMOITMOHAIILHON CEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aIanTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSBIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIICH CTPEMJICHUE K JIOCTHKCHHIO 1IETH U
yCIIeXy, ONTUMHU3M, WHHIIMATUBHOCTH, YMEHHE NEHCTBOBATh HCXOJS W3 CBOMX
BO3MO>KHOCTEH;

AMITIATUH, BKIIOYAOIICH CITIOCOOHOCTh MOHUMATh SMOITMOHAIBHOE COCTOSHUC
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CITOCOOHOCThH BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3peInaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (GU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpaA, B PA3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIETeH:
MaTepHalibHasl TOUKa, MHEpIUaIbHasl cUcTeMa OTcu€Ta, abCOMIOTHO TBEPOE TEIIO,
UJICAIIbHBIN Ta3, MOJEIIM CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AJIEKTPUUYECKUH 3apsi/i PU pelIeHUH (PU3NUECKUX 3a]1ay;

pacrmo3HaBaTh (pU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U



JIEKTPOJMHAMUKHN:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSMOJIMHEMHOE
JBWKEHUE, CBOOOJHOE TMaJIeHue TeJ, IBWKEHUE [0 OKPYKHOCTHU, HHEpLHUS,
B3auMojielicTBue Tel, nuddy3us, OpOYHOBCKOE JBMXEHUE, CTPOCHUE >KUAKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TeJl MPU HArpeBaHUM (OXJIaXKIEHUH), TENIOBOE
paBHOBECHE, WCIIApEHUE, KOHACHCAIUs, IUIABJICHHE, KPUCTAJUIM3alus, KUIIECHUE,
BJIYKHOCTbh BO3/lyXa, OBBIIICHUE TABJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
cocyze, CBSI3b MEXIy M[apamMeTpaMyd COCTOSIHHMS Trasa B  H30Mpoleccax,
ANEKTpU3aLUs TeJl, B3aUMOJCHCTBUE 3aPAJIOB;

ONHCHIBATh MEXAHWYECKOE JBMKEHHE, HCIONB3Yyd (PU3UUECKHE BEIUYHHBI:
KOOpJMHATa, MyTh, NEPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTEHUUAJIbHAS HHEPIUsi, MEXaHU4YecKas
paboTa, MexaHMYecKass MOIIHOCTh; IpPU ONHWCAHUM MPABUIBHO TPAKTOBATH
(U3MYECKUIT CMBICT HMCHOJIb3YEMbIX BEJIMYHMH, HUX OOO3HAYEHUS U €IMHHIIbI,
HaXOAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMHU
BEJINYMHAMU;

ONMUCHIBATh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TEN M TEIUJIOBBIE SIBIICHHUS,
UCTIONIb3Ysl (DPU3MYECKUE BEJIIMYMHBL: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEPIUsl XaOTUYECKOro JIBH)KEHUS MOJIEKYJI, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSs 3HEprus, padbora rasa,
KO3 (PUIIMEHT TMOJe3HOTO JEUCTBUS TEIJIOBOTO JIBUTATENs; MpPH OMUCAHUU
IPaBWIBHO TPaKTOBaTh (U3MUECKUH CMBICT MCHOJIb3YEMbIX BEJIMYUH, HX
0003HAaUEHHUA W E€OUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(pU3HYECKYIO BEIUUUHY C JPYTUMHU BEINYNHAM;

ONKCBIBATh U3YUYECHHBIC AJIEKTPUUECKUE CBOKCTBA BEIIECTBA U AIEKTPUUECKUE
sBJICHUS (IIPOLIECCHI), UCTIONIb3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUUN 3apsij,
AIEKTPUYECKOE T0JIE, HAPSHKEHHOCTD IOJIS, MOTEHIMA, Pa3HOCTh MTOTEHIHAJIOB;
Opy ONHCAHMM TNPABWIBHO TPAKTOBAaTh (PU3NYECKH CMBICI HCIOJIb3yEMBIX
BEIUYMH, WX OOO3HAYCHWUS] W EIUHUIIBI; YKa3biBaTh (OPMYJIbI, CBSI3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEJIUUYHUHY C APYTUMHU BEIMUUMHAMU;

aHAIU3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJICHUS, UCIONB3YS (U3HMUECKUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCEMUPHOTO TArorenus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAHEHUs MEXAHMYECKOW JHEPruu, 3aKOH COXPAaHEHHS HMITYJIbCa,
NPUHLHUI CYNEPNO3ULIUUA CWJI, HPUHIUII PABHONPABUS HHEPLHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOECHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPruu TEIUIOBOIO JBUXKEHUS MOJEKYI C
a0COJIIOTHOM TeMmIepaTypoi, MEPBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS
IIEKTPUYECKOr0 3apsia, 3akoH KylloHa, IpW 3TOM pas3ivyaTh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUILIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE NPUHLHUIBI JEHCTBUS  MalllMH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ianyaTh YCJIOBHUs UX OE€30MACHOTIO MCIIOIb30BaHUS B
MOBCEIHEBHOM KU3HH;

BBIMIOJHATh JKCHEPUMEHTHI 10 HCCICNAOBAHUIO (PU3UYECKUX SIBICHUNH U
IPOLIECCOB C HCIOJB30BAaHUEM MPAMBIX W KOCBEHHBIX H3MEPEHUH, NPU ITOM
(GopMmynupoBaTth mpoOieMy/3ajadyy M TUIOTE3Y Y4eOHOro HKCIEpPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O00OpYAOBaHHUS, MPOBOAWTH OMBIT U
bopMyIMpPOBATH BHIBOJIHI,

OCYIIECTBIISATH MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BEITUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUS W HUCHOJIb30BaTh H3BECTHBIC
METO/Ibl OLIEHKH MOIPEUIHOCTEN U3MEPEHUI;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (QU3NYECKUMH  BEIUYUHAMH  C
UCTIOJB30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKCcHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (U3MYECKUX BEJIUYUH B
BUJie Tabnuil U TpauKoB, AeJIaTh BBIBOBI IO PE3yJIbTaTaM HCCIIEA0BAHNUS;

coOnroaaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HUCCIEN0BAHUMN B
pamMKax y4eOHOTO DSKCIEepUMEHTa, Y4eOHO-MCCIEIOBATENbCKOW W TPOEKTHOM
JESITeIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemars pacu€THble 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJIENblo,
UCTIONB3YS (hM3MUecKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7a9u
BbIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOauMbIe ISl €€ pelIeHUs, MPOBOAUTH PacuéThl M OLICHMBATh PEaJTbHOCTH
MOJTy4YE€HHOT0 3HaueHus (PU3MUECKON BEJIUYUHBL;

pelaTh KaueCTBEHHBIE 3aJau: BBICTPAUBATh JIOTHYECKU HETPOTUBOPEUUBYIO
IETIOYKY PacCyXJACHUW C OMOpPON Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nYecKue sIBJICHNUS,

UCTIOJb30BaTh  MpPH  pPEIIEHUH  yuyeOHBIX  3aJad  COBpPEMEHHbBIC
UH(POPMAILIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TIPEJICTAaBJICHUs y4eOHOW W HAYYHO-TOMYJISIPHON MH(pOPMAIUH, MOTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyto HH()OPMAIINIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUil;

UCTIONb30BaTh TEOPETUYECKHE 3HAaHWS MO (PU3MKE B MOBCEAHEBHOW >KHU3HU
Ul o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaILLEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUS 310pPOBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOLIEH Cpee;



paboTatb B TpYIIE C BBHIIOJIHEHUEM PA3IMYHBIX COIHAIBHBIX POJIEH,
IUTAaHUPOBATh padOTy TPYIIbl, palMOHAIBHO pACHpEAeNiaTh OO0S3aHHOCTU U
MJIAHUPOBATH JICSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OICHUBATh
BKJIAJ] KQKJIOTO M3 YYACTHUKOB T'PYIIIHI B PEIICHNE PACCMAaTPUBAEMON TPOOIIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha TMPUMEpPax pojb U MECTO (PU3NKU B (POpMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUSI M3YyUYCHHBIX (U3UYECKUX MOJIENeH:
TOYECUHBIN AJEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, sJIepHas
MOJIe]Ib aTOMa, HYKJIOHHAas MOJEJIb aTOMHOIO sipa MpH peuIeHUuH (PU3NYECKHUX
3ajad;

pacno3HaBath (PU3NUYECKHE SIBJICHUS (MPOIECCHI) U OOBIICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKN U KBAaHTOBOM (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHMUTHOE JIEUCTBHS TOKa, B3aUMOJEHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKUUS, JACHCTBHME MAarHUTHOrO TIOJSI Ha
MIPOBOJHUK C TOKOM W JIBIKYIIMICS 3apsjl, SJICKTPOMArHUTHBIE KOJEOaHUS W
BOJIHBI, TPSIMOJIMHEHHOE PACIPOCTPAHCHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAApU3alMs CBETa, JHUCIEepCUs CBETa,
dbotornexTpuueckuil 3gdext (potoaddexT), cBETOBOE AaBiICHNE, BOSHUKHOBEHUE
JUHENYaTOro CHIEeKTpa aToMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHAas
PaauO0aKTUBHOCTB;

OMKCHIBATh W3Y4YEHHBIE CBOMCTBA BEIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYIO  NPOBOJUMOCTH  Pa3jIMYHbIX  Cpel) U
AJIEKTPOMATrHUTHBIE SABJICHHS (TIPOLECCHI), UCHOJIb3Ysl (DU3NYECKHE BEIUYMHBIL:
AIEKTPUYECKUIN 3apsijl, CHJIa TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DIICKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JEKTPOJBIDKYIIAs Cuiia, paboTa TOKa,
WHIYKIMST MarHUTHOTO TMOJs, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTb
KAaTyIIK{, 3HEPrusl 3JEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEpHOJ U 4YacToTa
KoneOaHuil B KojebaTenTbHOM KOHTYpe, 3apsl M cuja ToKa B TMpollecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHuM, (HOKYCHOE pacCTOsHUE U
ONTHYECKasi CHWJia JIMH3bI, TIPU OMMCAHUU TPABWIBHO TPAKTOBATH (DU3NUYECKUN
CMBICTI HCIIOJB3YEMBIX BEJIMYMH, HX OOO3HAYCHUS U €JAUHUIIBI, YKa3bIBaTh
dbopMmyIibl, CBSI3bIBAIONIME JAHHYIO (PU3UYECKYIO BEIUYMHY C JAPYTUMU
BEITMYMHAMU;

ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HUCIOIb3YS
(du3nyuecKkrue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, AJMHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMIYJILC (POTOHA, MEPUOJI TIOTypaciaia, SHEPTHs CBI3U
aTOMHBIX SIJIep, NpPU OINHUCAHUM MPABWIBHO TPAKTOBATh (PU3MUYECKHUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTHMH BEJIWYWHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBI

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBJICHUS, UCIONB3YS (U3HUUECKUE
3aKOHBI U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI MOCIIEIOBATEIBLHOTO U MapaiIeIbHOrO
COCIMHEHMSI TPOBOJHMUKOB, 3aKoH Jlxoyns—JleHna, 3aKoH 3J€KTPOMarHUTHOU
UHAYKIUH, 3aKOH MPSIMOJMHENHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE OMWHINTeHHaA st doTodrddexra,
3aKOH COXpaHEHWs] HHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpPaHEHHUsI MacCOBOT0 YHCIA, MocTyinaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, Mpu 3TOM pa3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUSA (TpaHULbI, O0OJIACTH)
IPUMEHUMOCTH;

ONpeeNsaTh HAlPaBJIECHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO TOJIsl POBOJAHUKA
C TOKOM, cuJjibl Ammnepa u cuiibl Jlopenna;

CTPOUTh W OINMHCHIBATH HM300paKEHUE, CO3[aBAEMO€ IUJIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI IO HCCJIENOBAHUIO (DU3UYECKUX SBJICHUM U
IPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HM3MEpPEHUH: MpU 3TOM
dbopmynupoBarh mpoOieMy/3agady M TUNOTE3y Y4eOHOro HKCIEPUMEHTA,
coOHUpaTh YCTaHOBKY W3 MPEIJIOKEHHOIO0 O0OpYIOBAaHMS, MHPOBOAUTH ONBIT U
(dbopMyIMpPOBaTH BHIBOIBI;

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BETUYHUH, MIPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs M HUCIOJIb30BaTh W3BECTHBIE
METO/bI OLIEHKHU MOIPEMIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEIIMYHWH C HCIOJb30BaHUEM
OpSIMBIX M3MEPEHUH: TMpPU HSTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKUX BEIUYMH B BUAE TAOJHUIl U
rpaduKoB, AeNaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIEAOBAHMS;

coOnroaaTh mpaBuiia 0€30MacHOrO TPyJa MPHU MPOBEICHUU HCCIEIOBAHUMN B
pamMKax y4eOHOTo SKCHEpHUMEHTa, Y4eOHO-MCCIEeI0BATENIbCKOW W IPOEKTHOM
NESTENBLHOCTH C MCHOJIB30BAHHUEM H3MEPUTEIbHBIX YCTPOWCTB M JIaOOPAaTOPHOIO
000pyI0BaHUS,

pemiatb pacu€THble 3aJa4d C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIO,
UCTIOJIb3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAM3a YCIOBUS 3a/1a9U
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYMUHBI U (POPMYIIHI,



HEOOXOuMbIe JUIsl €€ pelIeHUs, NMPOBOAUTH Pacu€Thl M OLICHUBATh PEaJIbHOCTH
IOJIyYEHHOT0 3Hau€HUs (PU3MUECKON BEIIUYUHBL;

penaTh KaueCTBEHHbIE 33/1a4i: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LENOYKY pPACCYXKIEHUN C OMOpOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYCeCKHe SIBICHNUS,

UCIOJb30BaTh  IMpPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBpPEMEHHbBIE
UH(OPMAIMOHHbIE TEXHOJIOTMH JJI MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUN
Y IPEICTaBIICHUs YYEOHOW M HAay4YHO-MOMYJSPHON MH(POPMALIMH, MMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyto HH(OPMALIUIO;

OOBSCHATh MPHUHIMIBI JEHCTBUS MAaIUIUH, NOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCJIOBUS UX O€30MACHOIO MCHOJIb30BAaHUS B IOBCEIHEBHON
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIECCOB OKPY)KAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
JUtst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpalllEeHuU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, NIl COXPAHEHHUs 30POBbsl U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIrO
MTOBEJICHUS B OKPYKAIOIIEH CpeE;

paboTaThb B TIpyNIE€ C BBIIOJHEHUEM pa3JMYHbIX COLHUAIbHBIX pOJIEH,
IUTAHUPOBATh padOTy TPYIIbl, PALMOHAIBHO pACHpEAeNATh OO0S3aHHOCTU U
IUTAHUPOBAThH JIESITEIbHOCTh B HECTAHIAAPTHBIX CUTYAlMsIX, aIEKBATHO OLIEHUBATh
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uu@poBbIie
Ne i/m P KonTtpoabnsie | IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 ®u3nKa U METOJIbl HAYYHOTO NTO3HAHUS 2 Bubmmorexa [IOK
' A y https://m.edso0.ru/7f41bf72
Uroro no pazaeny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
2.2 Humanuia 7 https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2. 1 1
3 3aKOHbBI COXPaHEHUS B MEXAHUKE 6 hitps://m.cdsoo.rw/ 74 1bf72
Hroro no pasaeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM 9 1 bu6muoreka [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
but6mmorekxa [JOK
32 OCHOBBI TepMOHHAMH K1 10 ! https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHHS BEIIECTBA. 5 bubnuotexa [JOK

®da3oBrIe NepexXoabl

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



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

Hroro no pazneny

24

Pa3nea 4. JIEKTPOJJUHAMUKA

but6mmoreka [IOK
4.1 DIEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN neKTpUYecKuid TOK. TOKHM B 12 bubnmoreka [JOK
' pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KITACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne /i Kontpoabnsie | IlpakTnyeckue
NMPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Paszpnen 1. JIEKTPOIUHAMUKA
11 MarunuTtHoe noJjie. DIeKTpOMarHiuTHas 1 | 3 bubnmorexa [JOK
' WHITYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazzaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4eCKUE U AIEKTPOMAarHuTHbBIE bu6muoreka [IOK
2.1 9 1
KoJIeOaHus https://m.edsoo.ru/7f41¢97c
5 MexaHndeckre 1 2IeKTPOMArHUTHBIE 5 | bu6mmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6moreka [JOK
. 3
23 Onrika 10 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazgexn 3. OCHOBBI CHEIIMAJIBHOM TEOPUH OTHOCHUTEJLHOCTH

31 OCHOBBHI CIEITUATIBHON TEOPUHU 4 | bubmmnorexa [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 4
Pa3nea 4. KBAHTOBAS ®PU3UKA
. bubnuorexa [{OK
4.1 JIeMEHTEI KBAHTOBOM OIITHUKH 6 hitps://m.edsoo.rw/7f41c97c
4.2 Crpoenue aToma 4 bubmmoreka [JOK



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

https://m.edsoo.ru/7f41c97¢

4.3 ATOMHOE PO

but6mmorexa [IOK
https://m.edsoo.ru/7f41c97c¢

Uroro no pazaeny

15

Pa3nea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DneMEeHTHl aCTPOHOMHUU U aCTPOPU3UKU 7 Bubmmorexa [JOK
https://m.edsoo.ru/7f41c97¢c

Nroro no pazaeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 Ob6o0611aroriee MOBTOPEHNE 4 E;fj;ﬁf;;gﬁ% £41c97c
Hroro no pazaeny 4
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE INVTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne Hara nudpoBbie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTeJIbHbIE
padoThI padoTsbI
pecypcbl
®dusuka — HayKa O IpUpPOJE.
1 Hayunsie MeT(})/ bl HOEH:HHH 1 Bubmmorexa [IOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIero Mupa
Poinb u mecTo dusuku B

) (bopMHPOBaHUH COBPEMEHHOM | bu6nuoreka [IOK
Hay4YHOU KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JIFOIeH
MexaHnueckoe IBHKECHHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO | bu6mmoreka [IOK
nBuxkeHus. [lepemenienne, CKOpOCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMepHOE npsMoONIHHENHHOE | bub6nuorexa [IOK
JIBUKCHHUC https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSAMOIMHEITHOE 1 bubnuorexa [IOK
JIBIXKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOopgHoOE majieHrue. Y CKOpeHue 1 bu6mmoreka [IOK
CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KprBonuHeliHOE NBUKEHUE.

7 JIBrmykeHne MaTepuaIbHOM TOYKH I10 1 bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPY’KHOCTH
8 [IpuHnun otHOCcUTenbHOCTH [ anumnes. 1 bubnuorexa [IOK



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

HHepHI/IaHBHBIe CHUCTEMBI OTCUCTA.
ITepsbIii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpunuun

9 cynepno3unuu cui. Bropoii 3akox bubmmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HproTona nist MaTepuanbHOM TOUKU

10 Tpertuii 3akoH HproToHA 11151 bu6nuorexa [IOK
MaTepUalIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TAroTeHus. Cuna

11 TspkecTH. [lepBas kocMudeckas bubmmorexa [IOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. KoadduumeHt tpenus.

13 Cuna cznpOTHBnel?an)l pu I[BI/IE(CHI/II/I bubmmorexa LHOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[TocTynarenbHOE U BpaliaTeibHOE

14 JBIDKEHHUE a0COJIFOTHO TBEPJIOTO TeJa. bu6mmoreka [IOK
MowmenT cusl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOIO Tea
NmMnynbc MmaTepuasbHON TOUYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. bubnuorexa [JOK
Hmmynbce cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIlyjbca. PeakTuBHOE IBUKEHHE
PabGoTa 1 MOIITHOCTE CHIIEL.

16 Kunernueckast sHEprust MaTepuagIbHON bubmmorexa [JOK
ToukHu. Teopema 06 U3MeHEHUHN https://m.edsoo.ru/ff0c4502
KHMHETHUYECKON 3HEpruu

17 [loTenunanpHas 3HEprus. bubmmoreka [IOK



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
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTeHmanpHast YHEPTUS YIPYTO
ne(OpMUPOBAHHOI NMPYKUHBI.
[ToreHuuanbpHas SHEprus Tena BOIU3U
MOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

IloTeHIManbHBIC ¥ HEIOTCHITUAILHEIC
cuibl. CBs3b pabOTHI
HENOTEHIMAJIBHLIX CHJI ¢ NU3MEHEHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPIrUuun

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c478c¢

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHEHHEM MEXaHHUYECKOW YHEPTUU
TeJia Ha IPUMEPE PACTSKCHUS
PE3UHOBOTO KI'yTa»

20

KonTponbhas paboTa o teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE)

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TeOprH. bpoyHOBCKOE
neuxenue. Audpoysus

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKEHHUS U
B3aUMOJICHCTBUS YaCTUL] BEIICCTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPIBIX TENI

23

Macca MOJICKYII. KomnuectBo
BemecTra. IloctosHHas ABOFaI[pO

24

TermmoBoe paBHOBecue. TemnepaTypa
u e€ usmepenue. [llkana Temneparyp



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

Henbcus

Wneanpuerii raz 8 MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenne MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHel KHHETUYECKON IHEPTrUun bubmuotexa [JOK
JBHKEHUS MOJIEKYJ. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona
27 3akon JlambToHa. I'a30BbIe 3aKOHBI
JlaGopatopHas pabota
)3 «MccnenoBanye 3aBUCUMOCTH MEKIY
napaMeTpamu COCTOSIHUS
pa3peKEeHHOT0 Ta3ay
29 H3onponeccsl B UACAIBHOM ra3e U ux bu6nuorexa LIOK
rpaduueckoe rnpecTaBIeHIEe https://m.edsoo.ru/ff0c570e
BuyTpenusist sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 crioco0On! €€ n3meHenus. KoanuectBo bubnuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHH: s https://m.edsoo.ru/ff0c5952
SHEPIHsl OJHOATOMHOI'O UAEAIBHOTO
rasa
31 Bunael renonepenaun bubmmorexa TIOK
https://m.edsoo.ru/ff0c5¢c36
VnenpHas TENMI0EMKOCTh BELIECTBA.
32 KonunuecTtBo Tennotel npu bubmmorexa LHOK
. https://m.edsoo.ru/ff0c5¢36
Tertonepenade. AnuabaTHbIN mporecce
13 [1epBblil 3aKOH TEPMOJAMHAMUKH U €TI0 bubmmorexa [JOK
MPUMEHEHHUE K U30IIpoLiEccaM https://m.edsoo.ru/ff0cSefc
34 HeobpaTumocTs TIpoI1eccoB B bubmmorexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoae. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

[Ipunnun nevictus u KII1J reroBoit

bubmuoreka [{OK

35
MaIlHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KIIJ]
37 DKoornyeckne mpoodIeMbl
TETJIOOHEPTETUKU
13 O6o6maromuit ypok «MonekymspHas bu6nuoreka [IOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KoHnTtponbHas pabota 1mo teme
39 «MonekynsipHas ¢puzuka. OCHOBBI bromorexa OK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapoobOpazoBaHue 1 KOHIEHCAIHS. bub6muorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOConOTHAS M OTHOCUTETIbHAS
41 BJIAJKHOCTh BO31yxa. HachleHHb1i bubmmorexa [IOK
AYRE. = https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannuueckue u
47 amopdHble Tena. AHU30TPOIHS bu6nuorexa [IOK
CBOMCTB KpucCTa/IoB. JKuakue https://m.edsoo.ru/ff0c6510
Kpuctauibl. COBpeMEHHbIE MaTepHAIIbI
[1naBneHne u KpUCTAUIU3ALIMSL.
bubmnoreka LJOK
43 VenpHas TEI0TA IUIABJICHUS.
https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bubmnoreka LIOK
44 YpaBHeHHE TEIJIOBOro OanaHca
P https://m.edso0.ru/ff0c6820
45 OneKkTpu3anus Tei. JINEKTPUIECKUN bubmmoreka [JOK

3apsa. IIBa BUJA SJICKTPUUCCKHUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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3apsiioB

HpOBO,Z[HI/IKI/I, AUSJICKTPUKU U

46 [IOJIYIIPOBOAHUKHU. 3aKOH COXPaHEHUS bubmmorexa [IOK
YHpOBOA ) P https://m.edsoo.ru/ff0c6bee
AIEKTPUUECKOTO 3apsia
B3anmoneiicTBue 3apsaioB. 3aKOH
47 Kynona. ToyeuHbIl 3JIeKTPHUECKUI bubmorexa LIOK
y ) p https://m.edsoo.ru/ff0c6ced
3apsiz
Hanpssx€HHOCTB IEKTPUUECKOTO
43 nosist. [IpuHnmn cynepnosunuu bubnuotexa [JOK
ANIEKTPUYECKUX Mojel. Jlnnun https://m.edsoo.ru/ff0c6df2
HaIpsKEHHOCTU
Pabota cuit sneKTpoCcTaTHIeCcKOro
49 nois. Ilorenmuan. PasHocTh buGmnorexa [IOK
' ’ https://m.edsoo.ru/ff0c6f00
[IOTEHIINAIIOB
ITpoBOAHUKY U JUIIEKTPUKH B
50 BHIZEK OCTaTUYECKOM Holee bubmmorexa [IOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IPOHUIIAEMOCTD
bu6mmoreka [JOK
51 DnexkTpoéMKocTh. KoHIeHcaTo
p a P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IIJIOCKOTO
52 KOHEHCATOpa. DHEPIHUS 3apSKEHHOTO bubmorexa [IOK
pa- P P https://m.edsoo.ru/ff0c72¢0
KOHJIEHCATOpa
53 JlaGopaTtopHas pabora "M3mepenue
INEKTPOEMKOCTH KOHeHcaTopa"
[TpuHIMI AENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMMUPOBAIHLHOTO

amnmnapara, CTpyHHOTO IpUHTEpA.
DneKTpocTaTHuecKast 3alluTa.



https://m.edsoo.ru/ff0c6bcc
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3a3eMIIeHHE AIIEKTPONpUOOpPOB

55

DNEeKTpUUECKU TOK, YCIOBUS €ro
cyuiectBoBaHus. [[0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conporusnenue. 3akon Oma 11t
ydacTKa Lenu

56

[MocnenoBarenbHOE, MapauIeIbHOE,
CMCIIIaHHOE COCTUHCHHE
npoBoAHKUKOB. JlaboparopHas paboTa
<<I/I3yquHe CMCIHIaHHOI'O COCANMHCHUA
PE3UCTOPOBY

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 11 MOTHOM (3aMKHYTOM )
aneKkTpudeckon nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne D/IC ncrounuka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUS

0.5

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

59

Pe3zepBHblii ypok. KonTponbHas
pabota o Teme "DneKTpoauHaMuKa’ /
Bcepoccuiickas mpoBepoyHas paboTa

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

60

O6o0maromuii ypok
«DnexTponuHamuKay / Beepoccuiickas
nmpoBepovHas pabora

bub6mmorexa [JOK
https://m.edsoo.ru/ff0c88be

61

DNEeKTPOHHAs IPOBOAUMOCTb TBEPIBIX
METaJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'IeHI/ISI MCTAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTD



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEeKTpUUECKUN TOK B BaKyyMe.

62 CBoliCTBa DIIEKTPOHHBIX ITyYKOB !
[MomynpoBoAHUKH, HX COOCTBEHHAs U

63 pUMecHas IpoBoAUMOCTh. CBoiicTBa | bubnuoreka [IOK
p—n-nepexoxa. [lomynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
npuOopbI
DNEKTPUYECKUH TOK B pacTBOPax U

64 pacriaBax 3JIEKTPOJIUTOB. 1 bu6nuoreka LIOK
DIEKTPONUTHYECKAs JUCCOLHALIHS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEKTPUYECKUN TOK B ra3ax.

65 CamMocTosITeTbHBIN U 1 bubmuotexa [JOK
HECaMOCTOSTENbHBIN pa3psan. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
OnexTpudeckue Npudopsl U

66 YCTPOWCTBA U UX MPAKTUYECKOE 1 bu6nuorexa [IOK
npumeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KoHTponbHas pabota 1mo teme

67 «nektpocraruka. [locTtosHHbIN 1 bubmuotexa [JOK
3JIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CPEaAX»

68 PesepBubIil ypok. O6001maronuii ypok 1 bubnmoreka [JOK
no temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KITACC

KouunyecTBO yacoB DJIeKTPOHHbIE
[1]
Jl:;n Tema ypoxka Beero Kontpoasnbie | IlpakTnyeckue II/I[:;:GHI/IH :)lgl?al;?)l;z;eenbnme
padoTbI padoThI pecypenr
[TocTostHHBIE MATHUTHI U X

1 B3auMo/ieiicTBUEe. MarHuTHOE TOJIE. | bubmuorexa [JOK
Bekrop MaruutHOM MHAYKUMH. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKIIUU
MarsuTHO€ 1noJje NpOBOJHUKA C

) ToKOM. OnbIT Dpcreaa. 1 bubanorexa [HOK
B3aumoaeincTeue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «3yuyenue | | bubnuorexa [JOK
MAarHUTHOTO HOJIS KaTyIIKU C TOKOM)) https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ ToKOM. Cuiia Amnepa.

4 Jlabopartophnast pabota | | bubnuorexa [JOK
«Hccnenosanue neicTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIST HA

5 JBIOKYIIYIOCS 3apsDKEHHYIO YaCTHILY. | bubnuorexa [JOK
Cuna Jlopenna. PaGota cuibt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpoMarauTHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHOM uHAyKuuu. 31C 1

HUHAYKIHUU. 3akoH SHGKTpOMaFHHTHOfI



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

nHaykuuu Gapanes

JlaGopaTopHnas pabora
«Hccnenosanue sABiIeHNUs
AJIEKTPOMArHUTHON MHYKIIHW

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBIEHUE
camonHaykuu. I1C caMOMHayKIUU.
DHeprusi MarHUTHOTO MOJIsl KATYLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCTpoucTBa U UX
MPUMEHEHHE: TOCTOSTHHBIE MArHUTHI,
ANEKTPOMArHUTBI, YJIEKTPOIBUTATENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHIAYKIUOHHASA [1€Yb

10

O6o0maromuii ypok « MarHuTHOE
noJie. DICKTPOMAarHUTHAS HHYKIIHSD

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas padboTa no teme
«MaruurtHoe 1noste.
SHGKT'pOMaFHHTHaﬂ HHIOYKIOUA

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIC MEXaHUUYECKUE
Kosiebanus. ['apMoHHUYEeCKHe
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJICOaHU M.
[IpeBpatienue sHepruu

bu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHnas pabora
«HccnenoBanue 3aBUCMOCTH
MepHOIa MaJIBIX KOJICOaHMH rpy3a Ha
HHUTHU OT JUTMHBI HUTH U MacChI Tpy3a»

14

Konebarenbublii koHTYp. CBOOOIHBIE

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
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3JIEKTPOMArHUTHBIE KOeOaHusl B
ujealbHOM K0JieOaTeIbHOM KOHTYpE.
AHanorus MexxJy MeXaHH4eCKUMHU U
ANEKTPOMArHUTHBIMU KOJIeOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA DHCPIUH B UACATIbHOM
KOJIeOaTeIbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxXarumx
KoJeOaHusX. BeIHYKIeHHBIC
MexXaHu4vecKue Kojieoanus. Pesonanc.
BeIHYKICHHBIE 2JIEKTPOMArHUTHBIE
KoJIcOaHus

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblil Tok. CHHYCOUJAIBbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JIEWCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
HaIpsKEHUs

bubnuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoactso,
nepenaya ¥ noTpedaeHue
JIEKTPUYECKON SHEPTUU

19

YCTpoUCTBO U MPAaKTUYECKOE
IIPUMEHEHHUE JIIEKTPUYECKOTO 3BOHKA,
reHeparopa IMepeMEeHHOro TOKa,
JIMHUU JJIEKTpoIepesayd

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKoJIOrH4YecKue PUCKU IIpU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucnons3oBaHus
AJIEKTPO3HEPIUH B TOBCEAHEBHOMN
KU3HU



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

MexaHn4decKne BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon. CkopocTb

bu6mmorexa [IOK

21
pacnpocTpaHeHus U JJIUHA BOJHBIL. https://m.edsoo.ru/ff0cca54
[Tonepeunble U IPOJOJIbHBIE BOIHBI
2 3ByK. CKOpOCTH 3BYyKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHbIE BOJIHBI, UX
23 cBoiicTBa U ckopocTh. [llkana bubmorexa HOK
p ' https://m.edsoo.ru/ff0ccfe)
3JIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI paguOCBA3U U
24 TeneBusieHus. Pa3sutue cpeacts
cBsa3u. Pagnonokanus
)5 KonTponbhas padora «Konebanus u bubnnorexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpssMonMHENHOE pacIpOCTpaHEHUE
26 CBETa B OJHOPOJIHOM Cpejie. bubnmoreka [JOK
ToyeuHslil ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI
27 oTrpaxeHus ceera. [loctpoeHue brbmmorexa [TOK
P . P https://m.edsoo.ru/ff0cd4e0
N300paX€HU B IJIOCKOM 3epKajie
[Ipenomnenue csera. [lonHoe
73 BHYTpeHHee oTpaxeHnue. lIpenenbHblil bubnunoreka [IOK
YIOJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaXKEHUS
29 Jlaboparopnas pabota «M3mepenue bubmuoreka [JOK
[OKa3aTeis IPEJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3o0paxkeHuit B bubnuorexa [JOK



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
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https://m.edsoo.ru/ff0cd67a

nrH3e. Popmylia TOHKOM JIMH3HI.
VBenn4eHue JTNH3EI

https://m.edsoo.ru/ff0cddle

JlaGopaTopHnas pabora

31 «HMccnenoBanue cBOMCTB
M300paKeHUH B JIMH3AX)
Hucnepcus cseta. ClI0KHBII COCTaB
37 6enoro csera. Lger. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»
1 Wnrepdepenmus creta. dudpaxius bubmuoreka [JOK
ceta. [ludpaxkuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpruOOPHI U YCTPOICTBA U
YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
['panu1Bl TPUMEHUMOCTH
16 KJ1Iaccuuecko MexaHuku. [loctynarst bubanorexka [HOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIBbHOCTH
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH.
bu6mmorexa [IOK
37 3aMeJIeHre BPEMEHH M COKpaIllCHHE
https://m.edsoo.ru/ff0cfa42
JUTHBI
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM
. bubnuorexa [JOK
38 qacTHUIlbl. CBsI3b MAcCChI C SHEPTHEH U
https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHUsl MOKOS
Konrponsnas padora «OnTHKa.
. bubmuoreka [JOK
39 OcHOBBI CIELIMATIBHOM Teopun

OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ff0cf610



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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®otonsl. opmyna [1nanka. Dueprus

bu6mmoreka [IOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfe16
OTKpBbITHE U HCCIIENOBAHUE Eu6 [IOK
HOINOTEKA
41 oros(ddexra. OnbiTe A. T
¢ o https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl poToddhdekra. YpaBHEeHUE
42 3ﬁHmTeIgI)Ha quﬁ)lq)(pOToa(b(geKTa bubnmorexa LIOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosddexra
HaBaenne ceera. Onbitol I1. H.
43 JlebeneBa. XMMHUUYECKOE NEHCTBUE bubmmorexa LOK
AIeBd. g https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTponucTBa u
MPaKTUYECKOe TPUMEHEHHUE:
44
dhoTosneMeHT, GOTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO/
45 Pemenue 3agaq mo reme « 3JIE€MEHTBI bubmuoreka [JOK
KBAHTOBOM OITTHKH https://m.edso0.ru/ff0d0302
Mogens aroma Tomcona. OnbITHI
46 Pesepdopaa o paccesHuro o-4actu brbmmorexa [TOK
PLOPA p t https://m.edsoo.ru/ff0d091a
IInanerapnas moxens aroma
bu6nmmoreka [IOK
47 I1 b
OCTYATHL bopa https://m.edsoo.ru/ff0d0Oafa
W3nyuenue u nornomieHue GoTOHOB
48 IIpH IIEPEX0JIc aTOMa C OJJHOI'0 YPOBHS bubmmorera [TOK
p pexol . A yp https://m.edsoo.ru/ff0d0Oafa
SHEpruu Ha apyroil. Buasl criekTpoB
BomnHoBEIE cBOICTBA YyacTUIl. BOJIHEI
. bubnuoreka [JOK
49 ne bpoiina. KopnyckynspHo-

BOJIHOBOM AyaJIu3M. CrioHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC N3JIYUYCHUC

50

OTKpLITI/IC PaauOaKTUBHOCTH. OnbIThI

Pesepdopaa no onpenenenuto cocrapa

PAAUOAKTUBHOI'O U3TTYUYCHUSA

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, raMma-
u3nydeHus. BnusHue
PaMOaKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnan. 'aMma-uznyueHue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HyKJIOHOB B sIJIpe.
SnepHbie peakuuu. SaepHbIi
peakrtop. [IpoGiempl, EPCIEKTUBHI,
9KOJIOTMYECKUE aCTIeKThI SIEPHOI
SHEPTeTUKU

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

54

DJieMeHTapHbIe YacTUlbl. OTKPBITHE
MO3UTpOoHa. MeTo bl HAOIIOICHUS U
pEerucTpalum 3JI€MEHTAPHBIX YaCTHII.
Kpyrusiii cton «®yHaaMmeHTanbHbIe
B3auMoAercTBUS. ENTMHCTBO
¢bu3nUecKoil KapTHHBI MUPa»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

DTarbl pa3BUTHS ACTPOHOMHMH.
[TpuknagHoe 1 MEPOBO33PEHUECKOE
3HaYeHUe acTpoHOMUU. Bua
3B€3qHOrO HeOa. Co3Be3ausl, spKue
3BE3 b1, IJIAHETHI, UX BUINMOE
nBrokenne. CoHeyHas cucreMa



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnnre. CosHeuHast aKTUBHOCTb.
Uctounuk sHeprun CosiHIa U 3BE311

57

3BE3bI, NX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BAaTEeIbHOCTH. BHyTpeHHee
cTpoeHue 3B€311. COBpeMeHHbIE
MIPEACTABJIECHUS O POUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [lyTe — Hama ['anakTuka.
[Tonoxxenue u npuxenue CoyHua B
lNamaktuke. 'anaktukn. Y€pHpie
IBIPBI B IAPAX TaJaKTUK

59

Bcenennas. PazOeranue rajiakTuk.
Teopus bonbpmioro B3peIBa.
PennkroBoe uznydeHue.
MeraranakTaka

60

HepemeHHHe Hp06J'IeMLI ACTPOHOMUU

61

Kontponbnas padota «1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6maromuii ypok. Pois ¢pusuku u
ACTPOHOMHUHU B S3KOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMATIbHOM 1
ATUYECKOH chepax NeaTeTbHOCTH
YelioBeKa

63

O6o6maromuii ypok. Pois u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06uaromuit ypok. Posib




¢buznueckoil Teopur B GOpMUPOBAHUU
MpeACTaBICHUH 0 pr3ndecKon
KapTHHE MHpa

O6o06maromuii ypok. Mecrto
¢bu3nvecKkoil KapTHHBI MHUpa B 001IeM

65 1
PSAy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX [PEJICTABICHUNA O IPUPOJE

66 PesepBHbIi ypok. MaruutHoe noie. 1
DneKTpoMarHuTHasi UHAYKIUs
PesepBHblii ypok. OnTuka. OCHOBBI

67 CIIELIMAIBHON TEOPUU 1
OTHOCUTEIBLHOCTH
Pesepnbiii ypok. KBanroBas ¢pusuka.

68 DneMEeHTBI aCTPOHOMUH U 1 brbmmorexa LOK

P https://m.edsoo.ru/ff0d 1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMH OBPA30BATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
MpoBepsAeMOro
pe3yJbTarTa

IIpoBepsieMble nMpeAMeTHBIE PE3YIbTATHI OCBOEHHUsI OCHOBHOI
00pa3oBaTeIbHON MPOrPaMMbl CPeTHEr0 0011Iero 00pa3oBaHus

10.1

JleMoHCTpUpOBaTh Ha TMpUMEpax poidb U MeCTo (HU3UKU B
(hopMHUpPOBaHMKM COBPEMEHHON HAyYHOW KapTHHBI MUpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

moaen

10.2

VY4YuTBIBaTh TPAHHIIBI PUMEHEHUS U3YyYEHHBIX (PU3UYECKHX MOJEINeH:
MaTepualibHasi TOYKa, MHEepIUalbHas CUCTeMa OTCu&Ta, aOCOIIOTHO
TBEPAOE TEJO, UACAIBHBINA I'a3; MOJEJIN CTPOCHUS ra30B, JKUIAKOCTEH U
TBEPIBIX TEJ, TOYEUYHBIN OHJIEKTPUYECKUH 3apsi — IpU PELICHUH

¢bu3nvecKkux 3a1aq

10.3

Pacno3naBaTh pusnueckue siBaeHUs (Mpouecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KHHETUYECKON TEOpHH
CTPOGHMsI BELIECTBA U  DJIEKTPOJUMHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE IpPSIMOJUHEIHOE IBH)KEHHE, CBOOOIHOE MaJleHue
T€N, ABUXKEHUE IO OKPYKHOCTH, WHEPLMs, B3aUMOJEHUCTBHE TEII,
muddys3usi, OpOYHOBCKOE MABI)KEHHE, CTPOCHHE IHKMIKOCTEH U
TBEPABIX  TeJ, H3MEHEHHe o00bEéMa Ten TMpU  HarpeBaHUU
(oxJlaXx/eHNN), TEIJIOBOE PABHOBECHE, MCIApEHHE, KOHJEHcalus,
IJIaBJICHUE, KpUCTAJUIM3allUsl, KHIIEHHE, BIAXHOCTh BO3/yXa,
MOBBILICHHUE JIaBJICHUS ra3a MPH €ro HarpeBaHUU B 3aKPHITOM COCY/IE,
CBA3b MEXJAy IapaMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax;

AJIEKTPU3ALUSI TEJ, B3aUMOJICHCTBHE 3apsiI0B

10.4

OnuchiBaTh MEXAaHWYECKOE JABWKEHHE, UCHONb3ysd (uznueckue
BEJINYUHBI: KOOPJIMHATA, IyTh, IEpEMEIIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, WMIYJbC Tella, KHHETUYECKas OHEPIus,
NOTEHIMAJbHAsE JHEpPrus, MexaHudeckas paloTa, MexXxaHHYecKas
MOIIHOCTh; IIPU OMMCAHUH MPABUIBHO TPAKTOBATh (PU3UUYECKHH CMBICI
UCIOJIb3YEMBIX BEJIIMYMH, MX OOO3HAUY€HUS M €AUHUIIBI, HAXOAUTbH
(opMyJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMYUHY C APYTUMH

BCINM4YnHaMun

10.5

OnuceiBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA Te€lI M TEIJIOBBIC




SBJICHHS, WCIOJIB3ys (HU3WYCCKME BEIMYMHBI: JIaBJICHWE Trasa,
TeMIlepaTypa, CpeAaHss KHHETHYECKash DJHEPrus XaoTHYECKOTrO
IBWDKEHUS MOIIEKYJ, CpeAHEKBaJpaTU4YHas CKOPOCTh MOJEKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHss  dSHeprus, pabora Trasa,
KO3(QUIMEHT TMOJE3HOT0 [EWCTBUSA TEIUIOBOTO JIBUTATENs; IpHU
OTMCaHUU MPaBUIBHO TPaKTOBAaTh buszngeckuit CMBICI
UCIIOJIb3YEMBIX BEIMYHMH, WX OOO3HAUCHHS WM EIUHUIbI, HAXOJUTh
(hOpMYyIIBI, CBSI3BIBAIOIINE TAHHYIO PU3NYECKYIO BEIMUUHY C IPYTHMH

BEIIMYHUHaAM

10.6

OnuceiBaTh W3y4YEHHBIC DJICKTPUYECKHE CBOWCTBA BEIIECTBA U
QJIEKTPUUYECKUE  SIBJICHUS  (IPOIECCHI), HWCHONB3YSd  (PU3UUECKue
BEJIMYMHBI: JJIEKTPUYECKUN  3apsn, JJIEKTPUYECKOE  TIO0JIE,
HanpspKEHHOCTh  IOJIA, TOTEHIMAN, Pa3HOCTb MOTEHLHUAIOB; IIPH
OMHCAaHUU NPABUIBLHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIOJIb3YEMBIX
BEIMYMH, WX OOO3HAYECHUS U EIWHUIIBI; YKa3blBaTh (HOPMYJIHI,
CBS3BIBAIOIME  JIAHHYIO  (U3MYECKYI0 BEJIMYMHY C  JAPYTUMH

BCINMYMNHaMN

10.7

aHAM3UpPOBaTh (PU3MUYECKUE TPOLECCHl M SIBICHUS, HCIHOJb3Ys
(bu3UYeCcKre 3aKOHBI M TIPUHITUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXPAaHEHUS MEXAaHWYECKOM SHEPIHH,
3aKOH COXpaHEHMsI UMITyJIbCa, IPUHLHUI CYNEPIO3ULMH CUJI, TPUHLIMIT
paBHONpABUs HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHHs BEILECTBA, FA30BBIC 3aKOHBI, CBA3b
CpPEIHEW KHHETUYECKOM SHEPruu TEIUIOBOIO IBMKEHUS MOJIEKYJ C
aOCOJIOTHON TeMIIEpaTypo, MEpBBI 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXPAaHEHHUs DJJIEKTPUYECKOro 3apsaa, 3akoH Kynona; mpu sTOM
pa3nuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe

BBIPAYKEHUE U yCIIOBUS (TPaHMILIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIC TPHUHIIMIIBI JCUCTBUS MAalIWH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3auyarh yCIOBUS UX 0€301acHOro

HCIIOJIb30BAaHHUS B IIOBCEIHEBHOM KHU3HU

10.9

BrimoaHaTs OKCIICPUMCHTEI IO UCCIICAOBAHUTIO (1)I/I3I/I‘-I€CKI/IX SIBJIECHUH U
MPOIIECCOB C MCIIOJIB30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHHIA; TIPU
aToM (dopmyaupoBaTh MpobieMy (3amady) M THUIOTE3Y Y4YEOHOTO
OKCHEpUMEHTa,  COOMpaThb  YCTaHOBKY W3  TPEAIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT U (HOPMYITUPOBATH BHIBOIBI

10.10

OCYU.[CCTBJISITB nNpsAMbIC W KOCBCHHBLIC HW3MCPCHHA (bl/ISI/I‘IeCKI/IX

BCJIMYHH, IIPpU 3TOM BBI6I/IpaTB ONTUMAIIBHBIM CIIOCO0 HU3MCPCHUA U




HCIIOJB30BaTh N3BECTHHIC METOAbI OLICHKN HOFpeHIHOCTCI\/’I I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCHMOCTH MEXAY (QU3MUECKUMH BEIMUYMHAMHU C
HCIIOJIb30BAHUEM IMPSAMBIX H3MEPEHMM; NPU 3TOM KOHCTPYMPOBATH
YCTAHOBKY, (PMKCHpPOBAaTh pe3yNabTaThl MOJYYCHHOH 3aBHCHMOCTH
(Gu3nUecKux BEIMYUH B BUAE TaONULl U TpaHKOB, A€IaTh BHIBOJBI IO

pe3yibTaTaM UCCICAOBAHUA

10.12

CoOmrogaTe  mpaBuiia  0€30MAacHOTO  Tpyda TMpU  MPOBEICHUU
UCCIIEIOBaHUM B  paMKax y4eOHOro OJKCIEPUMEHTa, Yy4eOHo-
HCCIIEIOBATENBCKOM M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BAHUEM

U3MEPUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOT0 00OPYIOBAHUS

10.13

Pemate pacuérHble 3a7a4M ¢ SIBHO 3aaHHOM (DU3MYECKON MOEIBIO,
UCHONb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HAa OCHOBE aHajIM3a
yCIOBMSI  3aadd  BBIOMpaTh  (PU3MUECKYI0 MOJENb, BBIICIATh
¢bu3nveckre BETMUUHBI U (POPMYIIBI, HEOOXOIUMBIE Il €€ peIIeHHUs,
IIPOBOJUTH PACYETHl U OLIEHUBATH PEaIbHOCTH IIOJIYYEHHOI'O 3HAYCHUS

(bu3nuecKoil BeIUYNHBI

10.14

Pemarpr  KkauecTBeHHBIE  3aJauu: BBICTpAaUBaTh  JIOTUYECKU
HEMPOTUBOPEUHMBYIO LIETIOUKY PACCYKIEHUI C OMOpON Ha M3yYeHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘I€CKI/IG SABJIICHUS

10.15

Hcnonp3oBaTe MHpH  pelIeHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMHU JUIsl TOUCKA, CTPYKTYpUpPOBaHMS,
MHTEpHpeTallud M MPEACTaBICHHUS y4eOHOM W Hay4HO-IOIMYJISIPHON
uHpOpMaLUY, NOTYYSHHOM M3 Pa3IUYHBIX HMCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOTy4aeMyto HH(OOPMALIHIO

10.16

[IpuBoANTE TpUMEpPHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEro

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOT I

10.17

Hcnonp30BaTh TeOpeTHYECKUE 3HAHUS MO (PU3MKE B TOBCETHEBHOU
KU3HU JUIsl o0ecTiedeHurst 0€30MacHOCTH MPHU 00pallieHruu ¢ Mpudopamu
U TEXHUYECKUMH YCTPOWMCTBAMM, MJIsi COXpPaHEHUs 370pPOBbS U

COOJTIOICHHSI HOPM SKOJIOTMYECKOT0 TIOBEJIEHUS B OKpYKalolIel cpene

10.18

PaGoTaTh B rpynime ¢ BBIIOJHEHHUEM Pa3UYHBIX COIMAIBHBIX POJeH,
MJIaHUPOBAaTh  pabOTy  TPYyNIbl, palMOHAIBHO  paclpeaessiTh
00SI3aHHOCT U TUIAHUPOBATh JEATENBHOCTh B HECTaHAAPTHBIX
CUTyalUsAX, aJE€KBATHO OLIEHMBATh BKJAJ KaXXJIOT0 M3 YYACTHHUKOB

TPYIIBI B pellIEeHHEe paccMaTpUBaeMOM MpooOieMbl




11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl CpeJiHero 001ero 00pa3oBaHus

11.1

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MeCcTo (HU3UKH B
(GbOpMUPOBaHUM COBPEMEHHOW HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOMN JEATEIbHOCTH

J0JIeH, IeJIOCTHOCTD U €AMHCTBO (PM3NYECKOM KapTUHBI MUpa

11.2

Y4uThIBaTh T'PAaHULBI IPUMEHEHHSI U3YUYEHHBIX (PU3MUECKUX MOJIENICH:
TOYEYHBIN JJIEKTPUYECKUN 3apsijl, sAepHas MOJEIb aToMa, HyKJIOHHAs

MOJCJIb aTOMHOTI'O AApa IMpU pCHICHUA (I)I/IBI/I‘-ICCKI/IX 3aaad

11.3

Pacnio3naBath ¢u3nueckue sBICHUS (MIPOLECCH) U OOBSICHATH MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAHTOBOH  (pusuku:
JIEKTpUYECKasi MPOBOJUMOCTb, TEMJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JIGHCTBHSI  TOKa, B3aMMOJICHCTBHE  MAarHuTOB,
9JIEKTPOMArHUTHAasE WHAYKUUS, JeHCTBUE MAarHUTHOTO TIOJIsi Ha
IPOBOJHUK C TOKOM M JBWXKYLIMHCA 3aps], 3JIEKTPOMarHuTHbIE
Kose0aHUs W BOJHBI, MPSIMOJMHEHHOE PpacHpOCTpaHEHUE CBETa,
OTpaXeHHe,  TpeloMIIeHHe, HWHTephepeHIus, Aupakuus u
MOJIIpU3alvsl CBETa, AMCIEPCUs cBeTa, (OTONIEKTpudeckuili ddext
(poroaddexT), cBeTOBOE MAaBlIeHHWE, BO3HMKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJAOPOJA, €CTECTBEHHass U  HCKYCCTBEHHas

PaaOaKTUBHOCTD

11.4

OmnuceiBaTh  HW3yYECHHBIE CBOWMCTBA  BEIIECTBA  (DJIEKTPUUYECKHE,
MAaramMTHBIC, ONTHYCCKUC, DJICKTPUYCCKYIO MMPOBOAUMOCTL PA3JIMYHBIX
Cpell) H DIEKTPOMArHUTHBIE SBIEHUS (TMPOIECCHI), HCIHOIB3Ys
¢dbusznyeckue  BENUYHMHBL:  OJCKTPUUECKUU  3apsl, cuila  TOKa,
ANEKTPUYECKOE  HANpSIKEHUE,  AJIEKTPUUYECKOE  COMPOTUBIICHHE,
pazHocth noteHnumanos, IJC, pabora Toka, MHAYKIUS MarHUTHOTO
nonst, cuia Awmmepa, cuna JlopeHla, WHAYKTUBHOCTb KAaTYIUKH,
SHEPrusl AJIEKTPUYECKOT0 M MArHUTHOTO IOJIeH, MepuoJ U 4YacTtoTa
Kose0aHuil B Koje0aTeIbHOM KOHTYpE, 3apsi/i U CUJIa TOKa B IpoIecce
rapMOHHYECKUX DJIEKTPOMArHUTHBIX Kose0aHui, ¢dokycHoe
paccTosiHMe W ONTHYECKas CHJIa JIMH3bI; MPU ONUCAHUU MPABUIBHO
TpakToBaTh (U3NYECKUH CMBICI HCIOJB3YEeMBbIX BEINUYHMH, HX
0003HaUYEeHHUS U EOUHMIBI; YKa3blBaThb (OPMYJIbl, CBS3BIBAIOIINE

AAaHHYIO (1)I/I3I/I‘-ICCKYIO BCJIIMYMHY C APYTUMU BCINYNHAMU




11.5

OnuceiBaTh HU3YYCHHBIC KBAHTOBBIC ABJICHUSA U MPOLCCCHI, UCIIOJIB3YA
(bHSI/I‘-IeCKI/Ie BCIIMYUHBI: CKOPOCTH JJICKTPOMAIHUTHBIX BOJIH, AJIMHA
BOJIHBI MW 4YaCTOTa CBETA, JSHCPIrud W HMIIYJIbC (I)OTOHa, nepuon
moaypaciaaa, OSHEprusda CBIA3M AaTOMHBIX AAC€p, IIPU OIIHMCAHHUH
IMpaBUJIBHO TPaKTOBATb (1)I/ISI/I‘~I€CKI/II\/'I CMBICJI UCITOJIB3YEMBIX BCJIWYHH,
UX 0003HAYCHUS U CAWHUIIBI, YKa3bIBaTb q)OpMy.]IBI, CBA3BIBAIOIIHC
JaHHYIO (1)I/ISI/II-I€CKYIO BCIIMYUHY C APYI'UMHU BCINYUHAMHU, BBIYUCIIATH

3HauYeHUE (PU3NYECKON BETUUHHBI

11.6

AHanu3upoBaTh (QU3NYECKUE TMPOLECCHl U  SBICHUS, HCIONb3YS
¢usznyeckne 3aKOHbBI M NOpuUHOUOBL:  3akoH Owma,  3aKOHBI
[IOCJIEZIOBATEIBHOTO U TApaJJICIbHOIO COEAUHEHUS IPOBOJHMKOB,
3akoH Jxoynst — JleHna, 3aKOH 3J€KTPOMarHMTHON MHAYKIIHMH, 3aKOH
MPSIMOJIMHEHHOTO pacipOCTpaHEHUS CBETa, 3aKOHBI OTPaXKEHHs CBETA,
3aKOHBl ~ IIPEJIOMJIEHUS  CBETa, YpPaBHEHHE  OWHINTEWHA  JJIA
dotorddekra, 3aKOH COXpaHEHHS DJHEPrud, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHWs DSJIEKTPUUYECKOro 3apsAna, 3aKoH
COXpaHEHHUsi  MaccoBOro  4YHcia, MocTynarsl  bopa,  3akoH
PaIMOAaKTUBHOIO pacnajga; Npu ATOM pPa3iuyaTrh CJIOBECHYIO
(GOpMyIIMPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAXKEHUE U YCIOBHSA

(rpaHu1IBI, 00JIACTH) IPUMEHUMOCTH

11.7

OHpeI[GJISITb HampaBJICHUC BCKTOpa HWHAYKIMU MArHUTHOI'O TII0JIA

IMPOBOAHUKA C TOKOM, CHJIbL AMnepa 1 CHUJIbL HopeHua

11.8

CTpOI/ITB 1 OIIKMChIBATb I/I306pa)KeHI/IC, co3aaBacMoO€  IMIOCKHM

3€pKajioM, TOHKOW JIMH301

11.9

BhINOMHATE SKCIIEPUMEHTHI IO UCCIEAOBAHNUI0 (PU3NYECKUX SBICHUNA U
MIPOIIECCOB C MCIIOJL30BAHUEM IPSMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
sToM (dopmynupoBaTh MpobieMy (3amady) M THUIOTE3Y Y4YEOHOTO
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  MPEIJIOKEHHOTO

O60py,Z[OBaHI/IH, IPpOBOAUTD OIIBIT U (I)OpMyJ'H/IpOBaTL BBIBObI

11.10

OCYH_IGCTBJIHTB npsaMbIC W KOCBCHHBIC H3MCPCHHUA @HSHHCCKI/IX
BCIIMYHH, IIpU 3TOM BBI6I/IpaTB OIITUMAJIBHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJBb30BaTh N3BECTHBHIC METOAbI OLICHKHN HOl"peHIHOCTeI\/’I I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C HUCIOJIb30BAHUEM
NPSAMBIX ~ HM3MEPEHUM; IPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpoOBaTh pe3yNbTaThl MOJYYCHHOH 3aBUCUMOCTH (U3UUYECKUX
BEJIMYHUH B BUJE TaOIMIl ¥ TPaUKOB, J1eaTh BHIBOJBI 110 Pe3yJIbTaTaM

HUCCICa0BaHUsA

11.12

Cob6mrogate mpaBuiia 0Oe30MacHOr0 TpyAa TMpU  MPOBEACHUU




UCCIeOBaHUH B paMKax ydeOHOro OSKCIIEpUMEHTa, Yy4yeOHOo-
HCCIe0BAaTEIbCKOW U IPOEKTHOM JEATEIbHOCTH C MCIOJb30BAaHUEM

U3MEpUTENIbHBIX YCTPOUCTB U 1a00PaTOPHOro 060py10BaHUS

11.13

Pemate pacuérHble 3a7a4M ¢ SIBHO 3aaHHOM (DU3MYECKON MOJEIBIO,
UCTONb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI;, HA OCHOBE aHajIHu3a
yCIOBMSI  3aJadd  BbIOMpaTh  (PU3MUYECKYI0 MOJENb, BBIICIATh
¢bu3nveckre BETMYUHBI U (OPMYIIBI, HEOOXOIUMBIE Il €€ peIIeHMUs,
IIPOBOJUTH PACYETHl U OLIEHUBATH PEaIbHOCTH IIOJYYEHHOI'O 3HAYCHUS

(bu3nyecKoil BeIUYNHBI

11.14

Pemarp  kauecTBeHHBIE  3aJauu: BBICTpAUBaTh  JIOTUYECKU
HEMPOTUBOPEUHUBYIO LIETIOUKY PACCYKIEHUI C OMOpON Ha M3yYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘I€CKI/IC SABJICHUS

11.15

Hcnonp3oBaTe MHpH  pelIeHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TOUCKA, CTPYKTYpUpPOBaHMS,
MHTEpHpETallud M MPEACTaBICHHUS y4eOHOM W Hay4HO-IOIYJISIPHOM
uHpOpMaLUY, NOTYYEHHOM M3 Pa3IUYHBIX HMCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MMOTy4aeMyto HH()OPMALIHIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MallUH, MPUOOPOB U TEXHUYECKHX
YCTPOICTB; pa3auyarh YCJIOBHS HUX O€30IacHOr0 HUCIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIala POCCUNCKUX U 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJOT Ui

11.18

Hcnonb30BaTh TEOpEeTUYECKUE 3HAHUS MO (PU3MKE B TOBCETHEBHOM
YKU3HH 1)1 o0ecrieueHrs 0€30macHOCTH TpHu OOpaIieH!H ¢ MpruoopaMu
U TEXHWYSCKUMH YCTPOWCTBAMH, JJII COXPAHCHHS 3J0POBbS H

COOJIIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYXKAIOLIeH cperie

11.19

PaGorats B rpymnie ¢ BBIIOJHEHHEM DPA3JIMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh ~ paboOTy  TPYIIBIL,  PAlMOHAIBHO  PACHpPEACIATh
00s513aHHOCTM M  IUIAHUPOBATh JIATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsAX, aJeKBATHO OLIEHMBAThb BKJIAJ KaXXIOr0 U3 YYaCTHUKOB

TPYIIIBI B PEIICHHUE PAacCMaTPUBAEMO ITPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon
pa3jiena

Kox npoBepsiemoro
3JIeMEeHTa

IIpoBepsiemble 3JIeMEHTHI COAePKAHUS

OU3NKA 1 METOAbI HAYYHOI'O [TIO3HAHU A

1.1

®uszuka — Hayka o npupoxae. Hayunsle
METO/Ibl ITO3HAHUS OKpY:Karolero Mupa. Ponb
DKCIEPUMEHTa M TCOPUM B  IIPOLECCE

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (GU3NYECKUX SBICHUM H
npoueccoB. Hayuneie runoressl. uznueckue
3aKOHBl U TEOpUHU. I'paHULIBI NPUMEHHUMOCTH
buznuecKux 3aKOHOB. [MpuaImT
cooTBeTcTBUs. Ponb u Mecto ¢Qusuku B
(dbopMupoBaHUH COBPEMEHHOM HAay4YHOU
KapTUHBI Mupa, B MIPaKTUYECKOU

IEATEILHOCTH JII0AeH

MEXAHUKA

#i#HPari#KMMTHEMATHUKA

2.1.1

MexaHn4ecKkoe ABHKEHUE. OTHOCUTENBHOCTh
MEXaHUYCCKOT'O ABUXKCHU. Cucrema orcuéTa.

Tpaekropus

2.1

[TepemenieHue, CKOpPOCTh (CpedHss CKOPOCTH,
MTHOBEHHAass  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX IMPOEKIMH Ha OCH
CUCTEMBI KOOpP/IMHAT. Crnoxenue

HepeMemeHHﬁ H CJIOKCHHUC CKOpOCTGfI

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE IBIKCHUE. I'padpuku
3aBHCHUMOCTH KOOpIMHAT, CKOpPOCTH,
YCKOpEHUs, IIyTH u IepeMeeHus

MaTepUaIbHOU TOYKHU OT BpEMEHU




CBoOoaHoOe mageHne. Y CKopeHrue CBOOOTHOTO

naaCHusA

KpuBonuneiitnoe nBwxeHue. PaBHOMepHOe
JBUXCHUC MaTCpI/IaJ'II)HOI\/’I TOYKHU 10
OKpPY>KHOCTH. YTJOBas CKOPOCTb, JIMHEHHas
CKOPOCTb. Ilepuon 51 4acToTa.

HCHTpOCTpeMI/ITeHBHOC YCKOpCHHC

TexHuuyeckue yCTpoiicTBa: CIUIOMETP,
JIBIDKCHHE CHApSOB, LIETIHBIE M PEMEHHBIE

nepcaadu

[IpakTnueckue paboTEHL. Nsmepenne
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOILICHUSI MEXKIY IyTSIMH, IIPOUIEHHBIMU
TEJIOM  3a  IOCJEIOBaTEIIbHbIE  pPaBHbIE
IIPOMEXKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBUOKEHUHU C HAYaJbHOM CKOPOCTBIO, PaBHOM
Hyt0. 3ydeHune NBUKEHHUS IIapuKa B BA3KOU
JKUJIKOCTU.  M3ydyeHwe  JBMKEHHS — Tena,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

#iHPart# IMHAMUKA

2.2.1

[TpuHnmn OTHOCHUTEIILHOCTH INanmunes.
IlepBeiii 3akoH HproroHa. HMHepuunanbHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHII

223

Bropoii 3akon HerooToHa mjisi MaTrepualibHOU
TOYKM B HHEPLUUAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH Hprlorona s

MaTCpHAJIbHBIX TOUCK

224

3aKOH BCEMHUPHOTO TiAroteHus. Cumia TsSKeCTH.

ITepBas kocMuueckasi CkopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus

CKOJIb>KCHU A u CHJIa TPCHUA IIOKOA.

KoaddurmenT tperus. Cuiia COPOTUBICHUS




IIpu ABUXKCHUU TEJIAa B )KUAKOCTH HUJIM I'a3e

2.2.7

[TocTynmarenbHOe M BpamiaTeIbHOE JIBHIKCHHE

a0COJIFOTHO TBépI[Ol"O TCI1a

228

MOMEHT cuiibl OTHOCUTEIBHO OCH BpAIIEHUS.
IIneqo cunbl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

229

TexHuueckne  yYCTpOWCTBA:  MOMAIIUITHUKH,

JABWIKCHUC NCKYCCTBCHHLIX CITYTHHUKOB

2.2.10

[Tpaktuyeckue paboTel. M3yueHue IBUKEHUS
Opycka 10 HAaKJIOHHOW TUIOCKOCTH TIOJ
JEUCTBHEM HECKOJbKHMX cuil. MccnemoBanue
3aBUCUMOCTH CHWJI YIPYTOCTH, BO3HUKAIOIINX
B jaedopMupyemMoll TpPyXHHE U PE3UHOBOM
oOpasrie, OT BEeNMMYUHBI WX AehopMaIliu.
HccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO

TEJIa, UMCIOIIECTO OCh BpalllCHUA

23

###PartH#3AKOHBI COXPAHEHHNA B MEXAHUKE

NMnynec MaTepuanbHOM TOYKH, CHUCTEMBI

2.3.1 MarepuaibHbIX TOYeK. Mmmnynbc cunbl H
M3MEHEHHE UMITYJIbCca Tela

3 3akoH coxpaHeHuss wummyiasca B HCO.

o PeakTuBHOE NBMKEHHE

233 Pa6ota cunbl

234 MOImHOCTB CHIIBI

535 Kunernueckas 3Heprus MaTepuaJbHOW TOYKH.

o Teopema 0 KHHETUYECKON YHEPTUU
ITorenunanbHas »Heprus. lloreHumanbHas

36 SHEprus yOpyro ne(opMUPOBAHHON

o npyxunsl. IloreHumanbHass d3Heprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTeHnManbHble U HENOTEHLUUAIbHBIE CHUIIBL.

537 CBs3b pPabOTBl HEMOTEHLUHUAIBHBIX CHJI C

N3MCHCHHECM MEXaHHYECKOI OHECpPIruun

CUCTCMBI TECII. 3akoH COXpPaHCHUA




MEXaHUYECKON YHEPTUU

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
539 TexHu4eckue yCTpPOWCTBA: IBUKEHUE PAKET,
o BOJOMET, KOTIEP, NPY>KUHHBIA TUCTOJIET
[Ipaktnueckue pabotel. W3ydeHue cBs3H
5310 CKOpPOCTEM Tel TMpU HEYNpyrom yjape.

UccnenoBanme CcBA3M  pabOTBI  CHIIBI  C

W3MEHEHHEM MEXaHHMYSCKOM SHCPTHUHU TCJIa

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPHH. bpoyHoBckoe
nexenue. {uddysua. Xapakrep IBUKEHUS U

BSaHMOHCﬁCTBHH qacCcTull BEUICCTBa

Mogenu CTpOo€HMSI Ta30B, KUIKOCTEH U
TBEPABIX Tel U OOBSICHEHHWE  CBOMCTB

BEIIIECTBA HA OCHOBE ATHUX MOJIeNCH

Macca Monekyn. KommuectBo —BelecrTsa.

[TocrosnHas ABoraapo

TemnmoBoe paBHOBecwe. Temmeparypa u €€

usmepenue. lllkana remneparyp Lienscus

Mopnens  upeanpHoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KNHETHYECKON

TCOpHUU UACAILHOTO Ir'a3a

AOcomoTHas Temmneparypa Kak Mepa cpeaHei
KHHETHYECKON IHEPTUU TEIIOBOTO JIBUKEHUS

yactul raza. [llkana remneparyp KenbBuna

VpaBuenue Kianeiipona — Menaeneena.

3akon JlampToHa

I"a3oBble 3akoHBL. M30mponieccsl B UAECaIbHOM
ra3e ¢ MOCTOSIHHBIM KOJMYECTBOM BeEIIECTBa:

n30TepMa, U30X0pa, n3odapa

TexHuueckue  ycTpoucTBa: TEPMOMETD,

Oapometp




3.1.10

[IpakTnueckue pabotel. M3mepeHue Macchl
BO3JlyXa B KJIaCCHOM KoMmHare. MccnenoBanue
3aBUCUMOCTH MECXKAY IapaMeTpaMu COCTOSHUA

pa3pexEeHHOro ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepMO,Z[I/IHaMI/I‘{CCKaH CHUCTEMaA. BH}’TpeHHHH
OHEPIruUa TGpMOI[HH&MH‘-IGCKOfI CUCTEMBI H

CIocoObI €€ N3MEHEHNS

322

KonuyecTBo TemnoTsl U pabota. BHyTpeHHss

OHEPTHUA OAHOATOMHOI'O UACAIIBHOTO Ira3a

3.23

Buael Temmonepenauu:  TEMIONPOBOJHOCT,
KOHBEKIMA, U3JIydyeHHE. TermmoéMKOCTh Tena.
VYnenpHasgd TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJMYCCTBA TCIIJIOTHI IIPU TCILIONEPEaAUC

324

IlepBb1it 3aK0H TepmoauHaMuKu. [IpuMeHeHnne
IIEPBOIO 3aKOHa TEPMOJAVHAMUKHU K
u3onpoueccam. ['paduueckas mHTEprpeTanus

paboThl raza

3.2.5

TennoBele MamuHbl. [IpuHIUIIBL AEHCTBUS
TEIUIOBBIX MamuH. [IpeoOpa3oBanus dHEPTrUU
B TemwioBbiX  MammHaxX. KoaddummeHt
nosiesHoro  nevctBus  (manee —  KIIM)

terioBoi mamuHbl. [{ukin Kapuo u ero KII1/]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mporieccoB B TIPUPOJIE.
TennoBsle JBUTATEIIH. DKOJIOTUYECKHUE

IIPOOJIEMBI TEMJIOIHEPTrEeTUKN

3.2.7

Texnuueckue YCTPOMCTBA: JIBUIaTENIb
BHYTPEHHETO CrOpaHus, OBITOBOI

XOJIOAUJIbBHUK, KOHAUITUOHCD

3.2.8

[TpakTuyeckue pabotsl. 3MepeHue yaenbHOM

TEIIOEMKOCTH

33

##tPar####AT'PEI’ATHBIE COCTOSAHUA BEHIECBA. ®A30BBIE

ITEPEXO/IbI




3.3.1

[Tapoo6pa3oBanue u KoHaeHCcanus. Vcmapenne
u KUIICHUE. VY nenpHast TeIyI0Ta
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPaTypbl

KUIICHUSA OT JaBJICHUA

332

AOcomoTHAsg ¥ OTHOCHTEIbHAs BJIAKHOCTH

Bo3ayxa. HacelmenHslil nap

333

Teépnoe TEJIO. Kpucrannnueckue u
amopdHble Tena. AHU3OTPONHS  CBOWCTB
KpHUCTAJIJIOB. )KI/II[KI/IG KpucCTalJlbl.

COBpCMeHHHe MaTCpHaJIbl

334

[InaBnenne u KpucTtalu3anus. Y AenabHas

teruioTa masneHus. Cyonumanus

335

YPaBHCHI/IC TEIIOBOro OallaHca

3.3.6

TexHuyeckue yCTpOWCTBA: TMTPOMETP H
IICUXPOMETP,  KaJOpUMETpP,  TEXHOJOTHH
IIOJIy4Y€HUsI COBPEMEHHBIX MAaTE€pUAJIOB, B TOM

YUCJIC HAHOMATCPpHAJIOB, 1 HAHOTCXHOJIOTNH

3.3.7

IIpakTnueckue paboTHL. N3mepenue

BJIA’JKHOCTH BO3yXa

SJIEKTPOAMHAMUKA

4.1

##H#Par##OJIEKTPOCTATUKA

4.1.1

OnexkTpu3anus Tei. JNeKTpUIecKni 3apsan. JBa

BUA SJICKTPUUCCKUX 3aps/I0B

HpOBO,[[HI/IKI/I, AUDJICKTPHUKU u

ITOJIYITPOBOTHUKH

4.13

3aKOH COXpaHEHHsI 3JIEKTPUUECKOTO 3apsiia

4.14

B3aumopeiictBue 3apsanoB. 3akoH Kynona

4.1.5

DneKTpruuecKoe oJe. Hanpsxéanocts
AIEKTPUIECKOTO TIOJISL. [TpuHuun
cynepno3uiuu.  JIMHUM ~ HanpsHKEHHOCTH

SJICKTPHYCCKOI'O ITOJIA

PaGota cHI  3IEKTPOCTATHYECKOTO  TIOJIS.

ITorenuuan. Pa3HOCTh MOTEHITHATIOB

HpOBO,[[HI/IKI/I U OUBJICKTPUKU B IMNOCTOAHHOM




aneKTpudeckoM — moje.  JludnexTpuueckas

IPOHUIIAEMOCTh
DNEKTPOEMKOCTD. Konpnencarop.
4.1.8 ONeKTpOEMKOCTh  IJIOCKOTO  KOHJIEHCATOopa.
DOHeprus 3apsHKeHHOr0 KOHJIeHcaTopa
TexHuueckue  yCTpOWMCTBA:  3JIEKTPOCKOIL,
419 JJIEKTPOMETP, DIEKTPOCTATHYECKasl 3allWTa,
o 3a3eMJIEHHE BJIEKTPOIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTED
41,10 [TpakTuyeckue paboThI. H3mepenue

AIIEKTPOEMKOCTH KOHJICHCATOPa

4.2

HHHPar###TIIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcaoBus CYyHICCTBOBAaHUA IOCTOAHHOI'O

4.2.1 ANEKTPUIECKOTO TOKA. McTounuku Toka. Cuna
ToKa. [TocTosHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu
423 DJIEKTpUYECKOE CONPOTHUBIICHUE. Y IeJIbHOE
o COTPOTHUBIICHUE BEIIECTBA
404 [TocnenosarensHoe, napajieNbHOE,
o CMEIIIaHHOE COEAMHEHNE TPOBOHUKOB
Pabota anexTpuueckoro Toka. 3akoH Jxoyis
4.2.5
— Jlenma
4.2.6 MOIHOCTB 3JEKTPUIECKOIO TOKA
anekTpoaBwkymas cuna (mamee — DJIC) wu
427 BHYTpPEHHEE CONPOTHBIICHUE MCTOYHUKA TOKA.
o 3akon Oma I TONHOM  (3aMKHYTOIN)
anekTpudeckoil nenu. Koporkoe 3ampikanme
DJIeKTpOHHAs MPOBOJIUMOCTH TBEPBIX
498 METaJJIOB.  3aBUCUMOCTb  CONPOTHUBJICHUS
o METaJUIOB oT TEMIIepaTypBhl.
CBepXmpoBOIUMOCTD
499 DJIeKTpUYECKUil TOK B Bakyyme. CBoiiCTBa

JJIEKTPOHHBIX ITyYKOB




4.2.10

[TonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS
MPOBOJIUMOCTh TOJYIIPOBOAHUKOB. (CBOKCTBa

p-n nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYeCKM  TOK B 3JIEKTPOJIMTAX.
DNEKTPOIUTHYECKAS JUCCOLanus.

DIEeKTPOIN3

4.2.12

DNIeKTpUUECKUI TOK B rasax.
CaMOCTOITEIbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Pasnuunble TUMBI CaMOCTOSITEIHLHOTO

paszpsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTpOMCTBA: aMIepmeTp,
BOJIBTMETP, peocTar, NCTOYHHUKHN TOKa,
AIIEKTpOHArpeBaTesbHbIe puoopHI,
3JIEKTPOOCBETUTENFHBIE TIPUOOPHI, TEPMOMETP
COIPOTHBIICHUS, BaKyyMHBIN MO/,
TEPMUCTOPbI u (hoTOpE3UCTOPHI,

HOHynpOBOHHI/IKOBHﬁ U0/, raJilbBaHHUKa

4.2.14

[IpakTrHueckue paboThL. N3yuenne
CMEIIAHHOTO COEUHEHMSI PE3UCTOPOB.

U3smepenne OJIC uCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpotusieHus. Habmonenue

AIIEKTPOIIH3a

11 KUIACC

Kon Koanposepsiemoro
pasjiena 3JIeMeHTa

HpOBepﬂeMbIe 3JJEMEHTDbI COACPKAaHUSA

4

SJIEKTPOAMHAMUKA

##HHPar#M AT HUTHOE I10JIE. DJIEKTPOMATI'HUTHAA MHIY KA

4.3.1

ITocTtosHHble Mar"uthl. B3aumopaeiicTBHe

IIOCTOAHHBIX MAarHuTOB

4.3

4.3.2

MarnutHoe 1ose. Bexrtop MarHuTHOU
uHAyKOud.  [lpuHnun — cyneprnosunum.
JIuaun wmarnutHOM wmMHAykuuu. Kapruna

JIMHUA  MAarHuTHOW  MHAYKUHAH  MOJIA




IIOCTOSSHHBIX MarHuToOB

MarauTHoe 1oJje IMpOBOAHHMKA C TOKOM.
KapTI/IHa JIMHUM MO0Js JJIMHHOTO mpAMOro

MMPpOBOAHMKA MW 3aMKHYTOI'0 KOJILICBOI'O

4.3.3 MIPOBOJIHUKA, KaTYIIKH C TOKOM. OmbIT
Opcrena. BzaumoaeiicTBiue NpoBOIHUKOB C
TOKOM
43.4 Cuna AMniepa, €€ MOJlyJib M HalPaBJICHHUE
Cuna JlopeHiia, €€ MOyJib U HalpaBJICHUE.
JBm>keHue  3apsOKEHHOW — YacTHLbl B
4.3:5 OJTHOPOJTHOM MAarHUTHOM Tmone. Pa6ota
cuiel JlopeHua
4.3.6 SIBeHUE DIEKTPOMATHUTHON UHIYKIIMU
437 [ToTrok BeKTOpa MAarHUTHOM MHAYKLIMU
O/1C unaykuuu. 3aKOH 3J€KTPOMarHUTHOM
4.3.8 nHaykuuu Papanes
BuxpeBoe »snextpuueckoe mnose. IJ[C
WHIYKIIMA B TPOBOJHUKE, JBUKYIIEMCS
439 MOCTYMATEIbHO B OAHOPOJIHOM MarHUTHOM
moJie
4.3.10 [IpaBuo Jlenma
NHayKTUBHOCTH. SIBIIEHME CAMOMHIYKIWH.
4.3.11 O/1C camouHIyKIIMK
DHeprusi MarHUTHOTO TMOJs KaTyLIKH C
4312
TOKOM
4.3.13 DJIEKTPOMAarHUTHOE T0JIE
TexHudeckue  yCTpOWCTBA:  IOCTOSIHHBIE
Mar"uThl, 3JIEKTPOMAarHMTHI,
4.3.14
AJIEKTPOBUTATEb, YCKOPHUTETHN
3JIEMEHTAPHBIX YaCTHUIl, UHYKIIMOHHAS [1€Yb
[IpakTnueckue padoTHI. N3ydenue
4315 MarHUTHOTO TOJSl KAaTyIIKd C TOKOM.

Uccnenosanne OelCTBUS IOCTOSHHOIO

Mar"ura Ha paMKy ¢ TokoMm. MccnenoBanue




SIBIICHUS BHCKTpOMaFHHTHOﬁ HUHAYKIOWA

KOJIEBAHUMA 1 BOJIHBI

5.1

##HHPartH#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenpnass  cucrema. CB0oOOmHBIE
kojeOanus. ['apMoHuueckune KoieOaHwus.
[lepron, wacrtora, amrumtyga u Qasa

KoJieOaHuii

[IpyxuHHbIA MasTHUK. MaTeMaThudecKuid

MasiTHHUK

YpaBHeHHE TapMOHMUYECKHUX KOJEOaHUU.
Kunemaruueckoe " OUHAMHAYECKOE

OIIMCaHHE KOJICOaTEILHOTO JABMKCHUA

[IpeBpamenue SHEPIUu npu
rapMOHUYECKUX KOJIEOAHUSX. Css3b
aAMILIATY b KoJIeOaHui UCXOTHOU
BEJIMYUHBI C aMIUTUTyJlaMU KoyieOaHUul e€

CKOPOCTH N YCKOPCHUS

KoneGatenpuplii  kOoHTYp.  CBOOOIHBIC
AJIEKTPOMATrHUTHBIC KosieOaHus B
UlCaIbHOM  KOJIEOATEIIbHOM  KOHTYpE.
AHanoruss MeXIy MEXaHWYEeCKUMH U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna Tomcona

3aKOH COXpaHEHMs PHEPTUU B HICAIBHOM

KOJIe0aTeIbHOM KOHTYPE

BoiHyXIeHHBIE MEXaHUYECKHEe KojaeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxneHHbie 3JIEKTPOMAarHUTHBIE

KoJieOaHusl.

Ilepemennbii  TokK.  CHHyCOMIAIBbHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIUIUTYZHOE U JEHUCTBYIOLIECE 3HAYEHUE

CHJIBbI TOKA 1 HAIIPSIKCHUS




5.1.10

Tpancdopmarop. [IpousBoacTBo, nepenava
U MOTpeOleHne >IEeKTPUYECKONH SHEPTHUU.
DKOJIOrM4eCKHe PUCKHU MpPU MPOU3BOJACTBE
ANEKTPUUECKOMN SHEPIUH. Kynberypa
HCIIOJIb30BaHUs AIIEKTPOIHEPT U B

MOBCEIHEBHOMU KU3HU

5.1.11

TexHuyeckue ycTpoiicTBa: celicMorpad,
AIEKTPUYECKUI 3BOHOK, JINHUU

QJICKTpoIICpCaav

5.1.12

[Ipaktuueckue pabotel. HccnenoBanue
3aBUCUMOCTH TIepHOJa MaJIbIX KoJeOaHHu
rpy3a Ha HUTH OT JUIMHBI HUTH U MAaccChl
rpy3a. MccienoBanue nepeMeHHOro Toka B
LENU U3 MOCIEAOBATEIIBHO COEIUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa

5.2

##HPar#MEX AHNYECKUE 1 OJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

MexaHunueckue BOJIHBI, YCIIOBHSI
pacnpoctpanenus. [lepuon.  CkopocTh
pacrpocTpaHeHWss W JUIMHA  BOJIHBI.

HOHCp@‘IHBI@ " IpOJ0JIbHBIC BOJTHBI

522

#i#HPar#t# Nuatepdepennms u mudpakums

MCXaHHMYCCKHX BOJIH

523

3Byk. CKOpOCTh 3ByKa. I'pOMKOCTh 3BYKa.

Bricora Tona. TemOp 3ByKa

524

ONEKTPOMarHuTHbIE  BOJHBIL. Y CJOBHUS
U3IIy4YEHUsl  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmMHuas opueHrtanusa BekTopos E, B u v

B QJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CpoiicTBa  2JIGKTPOMAarHMTHBIX  BOJIH:
OTpa)k€Hue, MpeIoMJICHUE, MOJSpU3aLus,
mudpakmusi, wunHTepdepenuus. CKOpOCTh

SJICKTPOMATrHUTHBIX BOJIH

526

[IIkama 3JIEKTPOMATHUTHBIX BOJIH.
[IpuMmeneHne >IE€KTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

IIpHHHHHBI paaruocCBiA3 U TCIICBUICHMA.
PaﬂHOHOKaHHﬂ. 9HeKTp0MaFHHTHOC

3arpsi3HEHUE OKPYXKAIOLIEH Cpebl

528

TexHudeckue yCTpOMCTBA: MY3bIKaJIbHBIC
UHCTPYMEHTBI, YJIBTpa3ByKOBas
JIMarHOCTHKAa B TEXHUKE U MEAUIUHE,
pamap,  paJUONPUEMHUK,  TEJIEBU30D,

aHTeHHa, Tenedon, CBY-neun

53

##HPar##H#OII TUKA

5.3.1

[IpssMosMHEHOE PacCIpOCTPaHEHUE CBETA

B OJIHOpOJIHOM cpene. JIyu cBeTa

532

OtpaxxeHne cBeTa. 3aKOHBl OTpaXECHUs
ceta. [loctpoeHne M300paKeHHI B TIOCKOM

3epKasie

533

[Ipenomienne cBera. 3aKOHBI TPEIIOMIICHHS
CBeTa. AOCONIOTHBIN HIOKa3aTeb

MIPEIOMIICHUS

534

IlomHoe BHYTpEHHEE OTpaKEeHHE.
[IpenenpHblil yros MOJIHOTO BHYTPEHHETO

OTPAKEHUS

535

Hucnepcust  cBera. CIOXHBIM  cOCTaB

oenoro ceera. Llser

53.6

Cobuparoniye U pacceuBarollie JUH3bI.
Tonkasa nuH3a. POKYCHOE pPACCTOSHUE WU
onTHYECKass  Cwia  TOHKOM  JIMH3BL.
[Toctpoenne n3o00pakeHU B COOMPAIOIINX
U pacceuMBapIMX JuH3ax. Popmyna
TOHKOM JHUH3BEL. YBEJIWYEHHE, JaBacMoe

JIMH30U

5.3.7

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON

OIITUKH

5.3.8

Wutepdepennust  cBera.  KorepeHTHbIe
UCTOYHUKH. VYcenoBus HaOIIOIEHUSA
MaKCUMYMOB u MUHHMYMOB B

UHTEP(PEPEHIIMOHHON KapTUHE OT JABYX




CI/IH(l)a?)HI)IX KOTCpCHTHBIX HCTOYHUKOB

Hudpakums CBETA. JudpakimonHas
pemérka. YciaoBue HaOMIOACHUS TIaBHBIX
5.3.9 MaKCUMyMOB npu najeHUun
MOHOXPOMaTH4YECKOTO CBETa Ha

TU(PPAKINOHHYIO PEIIETKY

5.3.10 [Monstpusanus ceeta

TexHuueckue yCTpOMCTBA: OYKH, JyIIa,

dotoanmapar, NPOEKUMOHHBIA ammapar,

5.3.11 MHKPOCKOIIL, TEJIECKOII, BOJIOKOHHAS
OIITHKA, TU(ppaKknOHHAs peIeéTKa,
MIOJISIPOU
IIpaxTnueckue paboTHI. N3mepenue

nokasarens npenomieHus. HMcecnenoBanue
5.3.12
CBOWCTB  M300pakKeHMH B  JIMH3aX.

HaGmronenue aqucnepcun ceeta

BJIEMEHTAI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'paHunpl NPUMEHUMOCTH KJIAaCCHUYECKOMN
MEXaHUKH. IToctynatsl TEOPHUH
6.1 OTHOCHUTEJIbHOCTH: VHBAPUAHTHOCTh
MOJyJsi CKOpPOCTH CBE€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTEILHOCTH DUHINITEHHA

OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH.
6.2 3aMelIeHME BPEMEHM M COKpAlLlEHUE

JIJIAHBI

6.3 DHeprus U UMIYJIbC CBOOOIHON YaCTHIIBI

CBsi3p Macchl C JHEpPTUEd W UMIYIHCOM
6.4 CBOOOJHON dYaCTHIBI. ODHEPrusi IMOKOS

CcBOOOIHON YaCTULIBI

KBAHTOBAS ®U3UKA

7.1

##Par###JIEMEHTBI KBAHTOBOM OIITHUKU

®otonbl. Popmyiia [1nanka cBsizu SHEPrUn
7.1.1 doroHa ¢ ero YacToTOW. OHeprus u

UMITYJIbC (POTOHA




OtkpeiTHEe U ucciaenaoBanue Gotodrddekra.
OIBITEI AT. Croxerona. 3aKOHBI

dboTorddexra

YpaBHeHue DOHHIITEHA TUIA
dboToarddekra. «KpacnHas TpaHUIIA

dororddekra

7.1.4

Jasnenne cBera. OnbiTel [1.H. JleGeneBa

7.1.5

XUMHYECKOE NENCTBUE CBETA

TexHuueckue ycTpoOHCTBa: (POTOIIEMEHT,
dboTomaTuuk, COJIHEUHAas Oarapes,

CBETOANO/

7.2

CTPOEHUME ATOMA

7.2.1

Mognens atoma Tomcona. OmBITEI
Pezepdopaa mo uccnenoBaHno CTPOSHUS

aToMa. HnaHeTapHa;I MOJCJIb aTOMa

7.2.2

[Toctynater bopa. Nznyuenue u
noryiomeHne  (GOTOHOB TIpU  TEepexoje
aToMa C OJHOIO YPOBHSI JHEPrUM Ha
npyroi. Buasl cnexktpoB. CnekTp ypoBHeEH

OHCPIrur atoMa BOAOpoOaa

723

BonHoBEIE cBolicTBa 4acTull. BOJHBI 1€
bpoins. KopnyckynsipHO-BOIHOBOM
nyanmu3M.  Jludpakiys SJIEKTPOHOB  Ha

KpHUCTaiax

7.2.4

CnoHTaHnHOE U BBIHY>KACHHOC H3JIYUCHHUC.

YCeTpoicTBO U IPUHITUTT PAOOTHI Jlazepa

7.2.5

TexHUUeCKHE YCTPOWCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

[Ipaktnueckue  pabotel.  HabOmronenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroapl HaOMIONEHUS W PETHCTPALUH

SJICMCHTApPHBIX YaCTUIL]




7.3.2

OTkpbITHE  PAAMOAKTUBHOCTH.  OTIBITHI
Pesepdopna mo onpeneneHuro cocraBa
pamuoakTHBHOTO  m3mydeHus. (CBoiicTBa
anbda-, 6eTa-, ramMmma-u3yyeHus. BnusHue

PaaAruOaKTUBHOCTH HaA JKUBBIC OPraHU3MBbI

7.3.3

OTKpblTUE  TPOTOHa U HEUTpOHAa.
Hyxnonnas mopnens siapa I'eiizenbepra —
WBanenko. 3apsan siipa. MaccoBoe uucio

siapa. M3oTonsl

7.3.4

Anbda-pacna. DIIEKTPOHHBIN u
NMO3UTPOHHBIH  Oera-pacnman.  ['amma-
U3ITyYeHue. 3aKOH  paJMOaKTUBHOIO

pacrmiaga

7.3.5

OHeprusi CBA3M HYKJIOHOB B  spe.

Anepubie cunbl. Jledekt Macchl sapa

7.3.6

Anepuble peakuuu. JleneHne M CHHTE3

saaep

7.3.7

AnepHbiit peakrop. TepmosinepHbIit
cure3. [IpoOiemMbl M  NEPCHEKTUBBI
AIEPHOM  DHEPreTUKH. OKOJIOTMYECKHE

aCIEKTHI IAEPHON SHEPTETUKHU

7.3.8

OnemeHtapHble  yacTULbl.  OTKpbITHE
[IO3UTPOHA. DyHIaMEHTAIIbHBIE

B3aUMOJIEVCTBUS

7.3.9

TexHuueckue  yCTpPOWCTBA:  JO3UMETD,
kamepa BwibcoHa, sACpHBIM peakTop,

aroMHas bom0Oa

7.3.10

[Ipaktuyeckue pabotel. HccnenoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

dororpadusm)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nnoro Heba. Co3Be3nus, sSpKue

3Bé3ILI)I, ITaHETHI, UX BUAUMOC IBMXXCHUC

8.2

Comueunass cucreMa. llmaHeTsl 3€MHOMI




T'pYIIIIbI. IImaneThI-TUTAaHTEI n ux
CIIYTHUKH, KAPJIHUKOBBIC IIIIAHCTHI. Marinie

Tena COJTHEUHOH CUCTEMBI

8.3

Conane, ¢ortochepa u  armocdepa.

ConHeyHass akTHBHOCTh

8.4

Ucrounuk sneprun CoJiHIIA U 3BE3N

8.5

3BE3ABI, WX OCHOBHBIC XapaKTEPHUCTHKH:
Macca, CBETUMOCTb, PaJlycC, TeMIIeparypa,
1704 B3aMMOCBSI3b. Hunarpamma
«CTIEKTPAJBHBIA ~ KJIACC —  CBETHMOCTBY.
3BE3apI  IVIABHOM  MOCJIENOBATEJILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTB» IS

3BE3/] ITIaBHOI MTOCIEN0BATEILHOCTH

8.6

#H#Par###BuayTpenHee cTpoeHne 3BE3.
CoBpeMeHHbIE TpeICTaBICHHUS 0
MPOUCXOKJIeHNN © 3Bomonuu ConHIa u

3BE31. DTanbl )KU3HU 3BE3]

8.7

Mneunsii  Ilyte — Hama I'anakruka.
CnupanbHass  CcTpykTypa [ amakTukwy,
pacmpeneinieHne 3BE€31, ra3a W IbUIM.
[Tonoxxenne u gaBuwxenne ConHioa B
lanaktuke. Ilnockas wu  cdepuueckas

HOJICUCTEMBI I allakTHKU

8.8

Tuner ramaktuk. PamuorajgakTukn U

kBa3apbl. UEpHBIE IBIPHI B Apax TaJakTUK

8.9

Bcenennas.  Pacmupenue  BceneHHOM.
3akon XaO6ma. Pas0Oeranume TranakTHK.
Bo3pact u pamuyc Bcenennoit, teopus
bonpmoro B3peiBa. Mogens  «ropsiueu

Bcenennoii». PenukToBoe usiyueHue

8.10

MacmrabHass ~ cTpykTtypa  BceneHHOM.
Meraranaktuka. Hepeménubsie npoGiiembl

aCTPOHOMHHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






