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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOUN MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIUUA TIpernojiaBanusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickoiu denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Conmepxanne mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI MUpa oOydatomuxcs 10—12 kiaaccos npu o0yueHun
ux ¢u3nkKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO TMOJIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEAMETHBIM pe3ylbTaTaM OOYYEHHs], a TAKKe
YUYUTBIBAET HEOOXOJUMOCTh peaIh3allMil MEXIPEIMETHbIX CBs3€l (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 0Opa3oBaHus, IIIaHUPYEMbIE
pe3ysibTaThl  OCBOGHMSI Kypca (U3MKM: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenmera « Pu3nka» 1o rojgaM oOydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpyskaromiem mupe. IkoabHBIN Kype GU3NKU — cUCTEeMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBIICHHWM, M3yd4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenesieT XapakTep W pa3BUTHE
pa3zHOO0Opa3HbIX TEXHOJIOTHUH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUS KOCMOCa,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHbI
Mupa oOydarouuxcs, B (OpMUpPOBaHHE YMEHHH NPUMEHSATh HAYUYHBIA METOJ
MO3HAHUS TP BHITIOJTHEHUN UMW YU4E€OHBIX UCCIICTOBAHHM.

B ocHOBY Kypca pusuku 11 ypoBHS CpeaHETO 00111er0 00pa30BaHUsI TTOJI0KEH
pAA UIeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €T0 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCeX pa3lenoB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DM3HKHU.



Hoesn cenepanuszayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE TPENCTABICHUM O CTPYKTYpHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
Gbu3KKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSMIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILIEero
oOpa3oBaHusl SABIAIOTCS (hU3MUECKUE TeOpUH ((POpMHpPOBAaHUE IMPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posid GyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, TPaHULIAX TIPUMEHUMOCTH
TEOPUH, JIJIs1 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CHCTEMHO-AESATENbHOCTHBIN TOJIX0JI B Kypce (U3UKU PEeaM3yeTcs MPEexIe
BCEro 3a CYET OPraHM3alUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIMXCs.
Jly1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIIOJIb30BAaHUE CUCTEMbBI ()POHTATIBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJa0OPaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke OObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHHs KaOuHeta duszuku. [Ipu
3TOM oOecrneurnBaeTcsl OBJaJeHUE OOYy4alolMMHUCS YMEHUSMU IPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yeIs€TCs PEHICHUI0 pacU€THBIX U KAU€CTBEHHBIX 33]1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3MYecKol MOAENbI0, TO3BOJIAIOIIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OIHOrO paszfena Kypca, TaKk M HUHTErpUpys 3HAHUS W3
pa3HbIX pa3naesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKpYXKaromieu
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusimu @I'OC COO k MaTepHanbHO-TEXHUUYECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbI ypOBeHb Kypca (DU3HKH Ha ypOBHE
cpenHero ooOmero oOpa3oBaHUs JIOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe (HpU3MKHU JAOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢bu3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMoHCTpanioHHOe o0opyJoBaHUE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHUE [UIsI YUYEHWYECKUX MPAKTUYECKUX pPadOT
dopMupyeTcsi B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U ITM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpUil.

OCHOBHBIMU LENISIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

o (opMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOIBI, PA3BUTHUE WX HMHTEIUICKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa U3y4yeHHUsI OCHOB
CTpOCHHMSI MaTepuH U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (dopMupoBaHHE YMEHUH OOBSICHATH SBJICHUS C HCIOJIb30BAHUEM
(du3nyecKuX 3HAaHUM U HAyYHBIX J10Ka3aTeIbCTB;

o (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJOTHIA.

JlocTrkeHrne 3TUX Ienei 00ecreuynBaeTCsl pelieHneM CIIeIYIONNX 3a1a4 B

npoluecce u3ydeHus Kypca GU3MKH Ha YpOBHE CPEHEro 0011ero oopa3oBaHus:

e TMpuOOpETEHNE CUCTEMBI 3HAaHUH 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAsS MEXaHUKy, MOJICKYJSIpPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKH;

e (opMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MUECKHX SBICHUA B TPUPOAE U [N TNPUHATHUS
MIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOW KU3HH;



e OCBOCHHE CIOCOOOB peUIeHUs pa3jIHYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aICKBAaTHON YCIOBHSIM 3a/1a4U;

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

e OBJIAJICHUE METOJaMU CaMOCTOSITEIHOTO IJIAHUPOBAHUS U TPOBEACHUS
(buU3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMAaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHErO OOIIETro
oOpazoBanus orBoutcs 136 yacoB: B 10 kitacce — 34 gaca (1 yac B Hezpento), B 11
kiacce — 34 gaca (1 yac B Hezenio), B 12 kiacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemerii B mporpamMmme mo (¢HU3MKE TMepeueHb JabopaTOPHBIX H
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JENaeT BBIOOP
IPOBEJCHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. PoJib 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3UICCKUX 3aKOHOB.
[TpUHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOPMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJloroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienre, CKOpPOCTh (CpeIaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJIWHAT.
CrnoxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEH.

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

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpusonuHeitHoe nBrkeHue. J[BukeHrne MaTepualibHOM TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBU>)KEHUE CHAPSIOB, LICMTHbIC U PEMEHHBIE MTEpelayuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEJIBIO ONPENEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproTOHA.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cyneprno3unuu cuil. Bropoi 3akon HeroToHa aiist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 17151 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOABEME U TIAJICHUN.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Byl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MNPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAICHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTUA. [TorenmaneHas DHEPTUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEII. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATBEHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHUUYECKOW DHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Huddysua. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TE] U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
[enbcus.



Mopgens  uneanmbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. [paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbIThl 10 MU PY3UU )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIAas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS UACAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsASI 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOco0bI €€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH MpH TEIUIONEpeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBbIii 3aKOH TEPMOJIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJMHAMUKH K m3omporeccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIJIOBBIX MamnHax. KodpuIMeHT Mmoie3Horo
nericTBus TemuioBod MmamuHbl. I{ukn KapHo m ero ko3pduumMeHT IoIe3HOTro
JNENUCTBUS. DKOJIOTMYECKUE MPOOJIeMbl TEIUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MOPAKTUUECKOE MPUMEHEHHE: JIBUTaTElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTyYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

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

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpazoBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTayuM3aius. Y AelbHas TerioTa miaBienus. Cyoaumanusi.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU TMOIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBA HACBIILICHHBIX NapOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHuns BIaKHOCTH.

HabGnronenue HarpeBanus U MiiaBJIeHUs] KPUCTAJUIMUECKOTO BEIEeCTBA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenre 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. J[Ba BU1a 3JEKTPUIECKUX 3apsI0B.
[IpoBOIHMKM,  JHMAIEKTPUKHM M TOJYNPOBOJHUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOTO0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH KynoHna. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onekrpudeckoe mnoje. Hanpsok€HHoOCTh  anmekTpudeckoro moiid.  IIpuHnumn



CYyNEepHO3ULIMKU 3IEKTPUUECKUX Mojed. JInHuM HanpssKEHHOCTH AIEKTPUUYECKOTO
TIOJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpoBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTaTHUUECKOM Toiie. Jlusnexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUIECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

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

DONEeKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTHBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapALIEIIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBHKYIAs CHJia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma /i1 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. KopoTkoe 3aMbikaHueE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOBOIHUKHY. CobOcTBenHas u puMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN O,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJLIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JINOAA.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amexTpoiusza.

MexknpeaMeTHble CBSI3H

Nzyuenue kypca pusuku 0a3oBoro ypoBHs B 10 kiacce ocCyIIecTBIsIETCS C
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnule nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbId (akT, runores3a, Qu3nmyeckas BEIUUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0oiia, UX rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B XKUBOU NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE JBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIULHOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAaHOMATEpPHAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TATbBAHUKA.

11-12 KJIACC

Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWHA. [I[pHHIMI Cyneprno3nIy MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYKOMW. KapTuHa NMHUNA MAarHUTHOM HWHIAYKLIHM I10JIS
IIOCTOSIHHBIX MarHuTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpoBOIHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina Jlopenua, €€ MOyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKIUU. ODJIEKTPOABIKYLIAs Cuja HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHON
nHaykunu @apazes.

BuxpeBoe »ieKTpuyecKoe ToJyie. OJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJIHUKE, TBUXKYIIEMCS IOCTYNATENbHO B OAHOPOJHOM MarHUTHOM MOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTE.  SIBIIGHME CAMOMHIYKUWW. OJEKTPOABMKYIIAs CHJIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWcCTBa M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAs [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIe€OaHMU.
["apmonunyeckue konebanus. [lepumona, wacrtora, amrumryga u ($aza KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTu4eCKUl MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy raApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJ€ATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroux KojieOaHusX. BeIHYK/IEHHbIE MEXAHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMS.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA U
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
HSHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHECHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

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

Pe3oHaHc mnpu MOCIENOBATENIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJIeOaHUH rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanye MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIE0BATENBHO COCITMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepentms u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHu4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHMKE M MEIULIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, TeJedon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmrogenue orpakeHus: ¥ NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJeOaHMIA.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETIOMIICHUE,
noJsipu3anus, tudpakuus, uHTephepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacnpoCTpaHEHUE CBETa B
ogHOpoaHOU cpexe. JIyu ceera. ToueyHblid HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHune m3o0pakeHuil B
IJIOCKOM 3€pKaJe.

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

Hucnepcus ceeta. CrioxHbIi cocTaB Oenoro cBera. LIBer.

Cobuparomire 1 paccerBarolye TuH3bl. ToHkas muH3a. DokycHoe paccTosiHUE
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. JudpakuuoHHas pemiéTka. YcaoBUE HaOIIOACHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpPAaHEHUE, OTPAKEHHE W MPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonmHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKeHUH B JIMH3aX.

Mopenu MuKpockona, TeJIeCKona.

Hab6mronenune natepdepeHInm cBera.

Hab6mronenune nudpaxium crera.

HaGmronenue nucnepcuu cBera.

[TosryueHue criekTpa ¢ TOMOIIBIO TTPU3MBI.

[ToydyeHue ciekTpa ¢ MOMOIIBIO JUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHne nokazaresis NpesioMIIEHNs CTEKIIA.



HccnenoBanue CBOMCTB M300paKeHUI B JIMH3AX.
HaOmronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH
[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKu. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpALCHUE
JUIVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEISTUBUCTCKONW YACTHULIBI. DHEPIUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTON. DHEPTUs
U UMIyJbC (pOTOHA.

OTtkpoiThe 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dbororddexra. YpaBHenue DiinHmreitHa s Gortoaddexra. «KpacHas rpaHuna»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [locrynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI HEPrHMM Ha Jpyroil. Bujel
criekTpoB. CHEKTp ypOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BousHOoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HabGnrogenue IMHeHyaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnio coctaBa paJuoakTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BrnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tomsl.

Anbpda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlegekt Macchl siapa.

S nepnbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHaMeHTalbHbIe B3auMOoJieicTBUA. EAMHCTBO du3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Paszgea 8. DiieMeHTBI ACTPOHOMHUH U aCTPOPUIMKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiIafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBHOKCHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTMBHOCTh. McTounuk sHeprum CoiHIIA W 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE



3B€311. COBpEeMEHHBIE MPEJCTABICHUSI O MPOUCXOKACHUU U 3Bodtounu CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ua. Pazberanve rajnakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapys U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKON TEOPUU B
dbopMHpOBaHUU MPECTABICHUHN O (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psiy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymliecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX (PUryp u 00béMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, NCUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl 00pa30BaHMs KPUCTALUTHIECKON PEIETKH, CIEKTPATbHBIN aHATU3.



l'eocpaghus:  MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpENady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpenmera «®Dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KUZHEHHOTO
ONBITAa M OMbITA JICITEILHOCTH B MPOIIECCE Peaan3allii OCHOBHBIX HalpaBJICHUH
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMKU 00YYaIOIIEeTrOoCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJUWIMOHHBIX  OOIIEYETOBEYECKHMX T'yMaHUCTUUYECKUX M
JIEMOKPATUUECKUX IICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECaX TPaxKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHON OpraHU3aIlNy;

YMEHHUE B3aMMOJIEHCTBOBATH C COIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(OpMHPOBAHHOCTh POCCUICKOMN IPakTaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU 1 TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCYIEro PU3nYecKoi HayKe;

S) TpyA0BOro BOCIIUTAHUS:



UHTEPEC K pa3lu4yHbIM cdepaMm npodheccHoHaNbHON NeATENbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX TPOOIIeM;

IUIAaHUPOBAHUE U OCYILIECTBIICHUE JIEHCTBUN B OKpPYKAIOIICH cpejie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacIIMpEeHHEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIIECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBHUS
ba3oBble jornueckue aeiicTBU:
CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIU3UpOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENeNIATh 1N JACSITENbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUH HUX
JOCTYOKCHHSI,
BBISIBIIATH  3aKOHOMEPHOCTH W  TPOTHBOPEUHS B  PacCMaTPUBACMBIX
bU3HYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPUATILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTD, OIICHUBATH COOTBETCTBUE PE3yJIbTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN JACATCIBHOCTH;
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.
Ba3oBble uccienoBareabckue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUCBBIMH TOHATHIMH M METOJIAMH
buznyeckoil HayKu;



BJIa/IETh HaBBIKAMU Y4eOHO-HCCIEI0BATEIbCKON U MPOEKTHOMN AeSTeNIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3a7ad (PU3HUECKOrO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METO/I0B [TO3HAHUS,;

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PelleHUs], HAaXOAUTh apryMEHTHI JJIsl J0Ka3aTeIhCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAIM3UpPOBaTh TMOJYYCHHBIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3MKE B MPAKTHYECKYI0 001acThb
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

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

Pabora c nnopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4Y€HUs MHPOpPMAIUU (PU3UUECKOTO COAEPIKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMIHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIH;

UCIIOJIb30BaTh  CpPEACTBA  MH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJ1a4 ¢ cOOJI0/IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W OITHYECKHUX HOPM, HOPM HH(OpPMAIIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTrO COJEpXKaHUS B pa3IMYHbIX (opMarax ¢
yu€TOM Ha3zHaYCHHsI MHPOPMAITUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
¢dbopMy mpeAcTaBIeHUS U BU3yaTu3alliy.

KoMMyHMKATHBHBbIE YHHBEpPCAJbHbIE YueOHbIe 1eHCTBUS:
OCYIIECTBIIATH OOIIEHNE HA YPOKaxX (PU3MKH U BO BHEYPOUHOH JAEATEIHLHOCTH,
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSAT4YaTh
KOH(JIUKTHI;



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

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOM
paboTHI;

BBIOMpaTh TEMATHKy W METOJbI COBMECTHBIX ICHCTBHH C Y4ETOM OOITHX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBbHOCTH, OpraHW30BBIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH YyYacTHHUKOB, OOCYXIAaTh pPE3yIbTaThl
COBMECTHOH paboTHI;

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

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh WJEU C TO3UIUA HOBHU3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYMMOCTH;

OCYIICCTBJIATh TO3UTHUBHOE CTPATETHYECKOE TIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO W BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENbHO OCYLIECTBJISTh MO3HABATENIbHYIO NI€ATEIbHOCTh B 00JACTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MIPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh PaMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO DJPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENLHON  pedJeKCUH KaK  OCO3HAHHS
COBEPIIAEMBIX JEUCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIIOJIB30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHMS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO TPUHUMATH PEIICHUS IO WX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeITLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3YJIBTaTOB OCBOSHHUS MPOTPAMMBI 110
dbusuke IS YpOBHA cpenHero oOmero oOpa3oBaHUA Yy  0O0YyYaroIIMXCs
COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaTHCA K
HMOIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

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

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMpPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

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

INPEJIMETHBIE PE3YJIBTATHI

K konIy o0yuenus B 10 kjacce mpeMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbl MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU HU
TEXHOJIOTUH, B TPAKTUYECKOMN JESITEIBHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEICH:
MaTepuajibHas TOYKa, MHEpIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr PU3nIecKux 3ajaad;

pacrio3HaBaTh (pU3HYECKUE SBJICHUS (IIPOIECCH) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSAMOJIMHENHOE IBUKECHUE,
CBOOO/IHOE TAJICHUE TeJ, JBHXKCHHUE MO OKPYKHOCTH, MHEPIIUS, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBWIKEHUE, CTPOCHUE JKHIKOCTCH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpPU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
WCIIAPEHNUE, KOHJICHCAIMS, IUIABJIICHUE, KPUCTAILIM3AlUs, KUIICHHE, BIIAXKHOCTH
BO3/lyXa, NMOBBIIICHUE JABJICHUA ra3a NPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXKY IMapaMeTpaMH COCTOSHUSA Ta3a B U30MPOLECCAX, DJICKTPU3ALMS TE,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3YS (U3UYECKUE BEIUYMHBI:
KOOpAMHATA, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMIYJIbC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWUYECKasi MOIIHOCTh;, NPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYHMH, WX OOO3HAYCHUS U €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCINONB3yd (U3MUYECKUE BEIWYMHBL: JaBJICHWE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYECKAsT YHEPIrusl XaOTUUYECKOIO JIBUKEHUS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIsI JHEprusi, padbora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJB3YeMbIX BEJIMYMH, HX
0o0O3HAaueHUs W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUNHAM;

ONMCBHIBaTh N3YYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD IMOJIs1, MOTEHIHAN, PA3HOCTh MTOTEHIMAJIOB;
IpU ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIOJIb3YyEeMbIX
BEIIMYMH, MX OOO3HAUECHUS] M €IMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLIUE
JAaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaTM3UPOBaTh (U3UYECKHUE MPOLIECChl U SBJICHUS, UCIONb3Ys (PU3NUECKUE
3aKOHBI U TIPUHIIMUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
aOCOJTIIOTHON TeMIlepaTypoH, MEepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylioHa, mpu 3TOM pa3auyarh CIOBECHYIO
(GbOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBHUS MAIINH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX H3MEPEHUM, TPHU ITOM
dbopmyrpoBath mpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OMBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcHpOBaTh Pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUIE
Ta0IHIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUMN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKON U IPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THblEe 3aJaud C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a4a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BETUUYUHBI U (HOPMYIIHI,
HEOOXOUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YEHHOT0 3HaueHus1 (PU3NUECKOIN BEINUNHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BbICTPAUBATh JIOTUUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOl Ha M3YyYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(dbu3uYECKHe ABIICHUS,

UCIIOJIb30BaTh MIPH PEIIEHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAaLIMOHHbIE
TEXHOJIOTUH [IJIsl TIOMCKA, CTPYKTYPUPOBAHHMSI, MHTEPIPETALIMM M MHPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIAPHOH HWHGOPMALMH, TOJYYEHHOW W3 pa3InyHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

MCIT0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHus OE30MAaCHOCTH TpU OOpalieHuu ¢ TpuOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TpYIIE C BBHINOJHEHUEM PAa3IUYHBIX COIHUAIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pACHpPEnessaTh OOS3aHHOCTH |
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE paCCMAaTPUBAEMOM TPOOIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YyHON KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJENCH:
TOYEYHBIA JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO fJipa MPHU pPEUICHUU (PU3UYECKHUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKaAsi MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSI TOKA, B3aUMOJICHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacCHpOCTpPAaHEHUE CBETa, OTPaXKEHUE, MPETOMIICHUE,
untepdepenus, audpakius W MOOJApU3aAlMS CBETa, JUCIEpPCUs CBeETa,
dbotoanekTpudeckuit 3pdext (poTodaddeKT), CBeTOBOE JTaBICHNUES, BOSHUKHOBECHUE
JUHEWYaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHas

PaJuO0aKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  PA3NIMYHBIX  Cpea) |

AJIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), HUCIONB3YsSd (PU3NYECKUE BEIUUYHMHBIL:
JIIEKTPUYECKUN 3apsill, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJisA, cuia Ammepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIKH, DHEPrUs JJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOaTeTbHOM KOHTYpe, 3aps] U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIECKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSIHHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKHIM
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHS M €JAMHMIIbI, YKa3bIBaTh
(bopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUUYHHY C IPYTUMH BETUUUHAMY,

ONMCHIBATh H3YYECHHBIC KBAHTOBBIC SIBJIICHUS W MPOLECCHI, HCIOIb3Y
bu3nYecKue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPUO]T MOTypacaga, SHEPTUS CBA3U



aTOMHBIX SIZIEp, TP ONMUCAHWU TPABWIBHO TPAKTOBATh (U3UYECKUNA CMBICIT
WCITOJIb3YEMBIX BEJMYMH, MX OOO3HAUEHWS W CIWHHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONIUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U MapaJlIEILHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKCHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa mia Gororddexra,
3aKOH COXPAHEHHSI DHEPruH, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXpaHEHUSs
AIIEKTPUYECKOrO 3apsA]ia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTysaTel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUS (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HAIIPABIICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CHJIbI AMIiepa U cuibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO3AaBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DIKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UUYECKUX SIBICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BBIBO/IbI;

OCYHIIECTBIIAThH MPSAMbIC U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIUYHH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIHTAThI
MOJIY4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadHKOB,
JieJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEI0BaHNS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M JTaOOPATOPHOTO
0o00opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MOJTYYE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXKACHUN C OMOpPOM HAa H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U NPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHONM HWH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMylo HHPOPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX O€30MaCHOIO UCHOJIb30BAaHUS B TOBCEIHEBHOU
KU3HY;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalmieHuu ¢ NpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMH, NI COXPAHEHHUS 3J0POBbS M COOJIOJECHUS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH CpeaE;

paboTaTh B TIpyHIe C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TPyHNbl, PaLUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudpoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. DPUSUKA U METOAbI HAYYHOI'O ITIO3SHAHUA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa HOK
' A VA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznea 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmorexa LHOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Humamka 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Uroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMO/IHHAMHKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbpie COCTOSIHHSI BEIIECTBA. 5 bu6mmorekxa [IOK

®dazoBbIE IEPEXOBI

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




Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
41 DUICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 ITocTosHHBIN MEKTPUUYECKUN TOK. TOKH B 12 bubnunoreka [HOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11-12 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. DIeKTpoOMarHuTHas 1 1 3 bubnnoreka [JOK
' AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHu4YeCcKHe U AIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

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

31 OCHOBBI crIEIIUAIBHOM TEOPUHU 4 | bubnmnorexa [JOK
OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTbI KBAHTOBOW ONTUKH 6 bubmorexa HOK




bu6mmoreka [IOK
. 4
4.2 Crpoerne atoma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngg;ifj;gﬁﬁfmcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE

10-11 KUIIACC
DJIEeKTPOHHbBIE JlonosHUTEIBLHAS
KoanuecTBo yacos
Ne uudpoBbIe uHpopMaLUs
Tema ypoka
n/n B Kourposnbueie  Ilpakruueckue  00pasoBaTesibHbIE
cero
padoThI padoThI pecypchl
®duznka — HaykKa o Tema ypoxka 10-ro
1 npupoze. Hayunsie 1 bubmuorexa [JOK Kjacca
METOAbI NO3HAHMS https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIero MUpa
Poab u mecTo pusuku B Tema ypoxka 10-ro
dbopMupoBaHUH KJlacca
) COBPEMEHHOM Hay4yHOU | bubnmnoreka HOK
KapTUHBI MUpA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOMN
NEeATEIbHOCTH JIFOAEH
Mexanuueckoe Tema ypoxka 10-ro
JBUKEHUE. KJlacca
OTHOCUTENHHOCTD
bu6nuoreka [IOK
3 MEXaHUYECKOTO 1
https://m.edsoo.ru/ff0c3508
JIBUKEHUS.
[Tepemenienue, CKOpoOCTb,
YCKOpEHHE
PaBHOMepHOE Tema ypoxka 10-ro
. bubmmorexa [JOK
4 NPSAMOJIMHENHOE 1 KJjiacca

NIBIDKEHHE

https://m.edsoo.ru/ff0c3620




PaBHOyCKOpEeHHOE

bu6nmmoreka [IOK

Tema ypoxka 10-ro

5 OJUHEHHOE Kjacca
HPAMOIMHCHH https://m.edsoo.ru/ff0c372e .
JIBJKEHHE
CB0OOIHOE ITafeHHE. Tema ypoxka 10-ro

6 YckopeHnue cBOOOIHOIO bubnmorexa LOK Kjacca

p a https://m.edsoo.ru/ff0c39cc
HaJieHus
KpuBonuneiinoe Tema ypoka 10-ro

7 JIBIDKEHHE. [[BHKEHHE bubnunoreka IIOK KJjlacca
MaTepHaIbHON TOYKH IO https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
[TpuHIHT Tema ypoxka 10-ro
OTHOCUTEIBHOCTH KJacca

8 T'annnes. MuepnuanbpHbIe bubmmorera OK

' pi https://m.edsoo.ru/ff0c3be8
CHUCTEMBI OTCUETA.
[Tepsriii 3akoH HeroTOHA
Macca tena. Cuia. Tema ypoka 10-ro
ITpyHIMT Ccynepro3nIfn KJjiacca
9 CI/E‘I Bro OIZIr;aI:I)(OH bubmmorexa HOK

' P https://m.edsoo.ru/ff0c3be8
Hrrotona g
MarepuaibHON TOUKU

10 Tperuii 3akon HeroToHa bubmnoreka [IOK Tema ypoka 10-ro
JUIs MaTepHANIbHBIX TOYEK https://m.edsoo.ru/ff0c3bed KJiacca
3aKOH BCEMUPHOTO Tema ypoka 10-ro

1 tarotrenus. Cuna bubmuoreka [JOK KJlacca
TskecTu. [lepas https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh

2 Cuna ynpyroctu. 3aKoH bubnmnoreka [JOK Tema ypoxka 10-ro

I'yka. Bec Tena

https://m.edsoo.ru/ff0c3el8

KJj1acca




13

Cuna TpeHus.
Koadduument tpenus.
Cuiia conpoTUBIICHUS
IIpU JABMKEHUH TEJa B
KHJIKOCTU WU Taze

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c3f76

Tema ypoxka 10-ro
KJjlacca

14

[ToctynarenbHoe U
BpallaTeIbHOE ABIKCHUE
abCOIOTHO TBEPAOTO
Tesia. MOMEHT CHUIIBL.
[iieywo cunsbl. YcinoBus
paBHOBeCHs TBEPAOTO
Tena

bubmuorexa [IOK
https://m.edsoo.ru/ff0c41a6

Tema ypoxka 10-ro
KJjlacca

15

Nmnynsc maTepuaibHON
TOYKH, CUCTEMBI
MaTepualbHbIX TOYEK.
Nmnynbece cuibl. 3akoH
COXpaHEHUs UMITYJIbCa.
PeakTuBHOE nBUXKEHUE

bubmnoreka IIOK
https://m.edsoo.ru/ff0c43d6

Tema ypoxka 10-ro
KJacca

16

17

PaboTa u MonIHOCTH
cuabl. KuHeTnueckas
SHEPTUsl MaTePUATTbHOW
Touku. Teopema 06
W3MCHCHHUU
KUHETHYECKOI SHepruun

[TorenmmansHas >HEPTHS.
IloTeHunanpHas 3HEprus
ynpyro
nepopMupoBaHHON
MPY>KUHBI.

bubmmoteka [IOK
https://m.edsoo.ru/ff0c4502

but6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

Tema ypoxka 10-ro
KJacca

Tema ypoxka 10-ro
KJlacca




18

[ToTenuuanbHas sHEpPrUs
Tena BOIM3u
MMOBEPXHOCTU 3eMIIH

IloTennuanesHele U
HENOTEHIUAJIbHEIE CHIIBI.
CBs13b pabOTHI
HETOTEHIUAIbHBIX CUJI C
HW3MEHEHUEM
MEXaHUYECKOM IHEPTUn
CHCTEMBI TEJI. 3aKOH
COXpaHEeHUs
MEXaHUYECKON IHEPTUr

Tema ypoxka 10-ro
KJjlacca

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

20

21

Jlaboparopuas pabora
«HccnenoBanue CBA3M
pabOTBI CHITHI C
W3MEHCHHEM
MEXaHUYECKON SHEPTHU
TeJa Ha MpUMepe
pacTsHKEHUS PE3HHOBOTO
KIyTay

KonrtponbHas pabora no
teme «KuHemaruka.
JluHaMuKa. 3aKOHbI
COXPAHEHHUS B MEXAHUKE)

OCHOBHBIE TTOIOKEHHUS
MOJIEKYJISIPHO-
KMHETHYECKOMN TEeOpuHu.
BpoyHoBckoe 1BUKEHUE.

Auddysus

Tema ypoka 10-ro
Kjacca

Tema ypoka 10-ro
bubmuorexa [JOK KJiacca
https://m.edsoo.ru/ff0c4b74

Tema ypoxka 10-ro

KJ1acca
but6mmoreka [IOK

https://m.edsoo.ru/ff0c4dc2




XapakTep ABUKECHUS U
B3aMMOJCUCTBUS YACTHI]
BenlecTsa. Mojenu

Tema ypoxka 10-ro
KJjlacca

22
CTPOCHUS Ta30B,
KUJIKOCTEN U TBEPIBIX
Tl
Macca mMoneky. Tema ypoka 10-ro
23 KomnudecTBo BelecTBa. Kjacca
[TocTostnuas ABoraapo
TennoBoe paBHOBECHE. Tema ypoxka 10-ro
4 Temmneparypa u eé€ KJjiacca
n3Mepenue. [kana
temnepatyp Llenbcus
Wneanpueiii raz B MKT. Tema ypoxka 10-ro
bubmuorexa [JOK
25 OcHOBHOE ypaBHEHUE KJjlacca
https://m.edsoo.ru/ffOc4fde
MKT
AOconoTHas Tema ypoxka 10-ro
TeMIiepaTypa Kak Mepa Kjacca
CpeaHel KHHETUYECKON
26 SHEPTUU IBUKEHUS bubnnorexa LIOK
p https://m.edsoo.ru/ffOc51 1e
MOJIEKYJI. Y paBHEHUE
Menneneena-
Knaneiipona
7 3akoH [lanbToHa. Tema ypoka 10-ro
I"a30BBIC 3aKOHBI Kjacca
JlabopaTopHas pabota Tema ypoxka 10-ro
28 «HccnenoBanue KJjacca

3aBUCUMOCTH MCKIY




napaMeTpamMH COCTOSTHHS
Pa3peKEHHOTO ra3a»

H3onporieccel B
HAACAILHOM Ta3e U UxX

bu6nuoreka [IOK

Tema ypoxka 10-ro
KJjlacca

29 rpaduaeckoe https://m.edsoo.ru/ff0c570e
Mpe/ICTaBICHHE
BHyTpeHHss sHEprus Tema ypoka 10-ro
TEPMOJIUHAMHUYECKON KJlacca
CUCTEMBI U CIIOCOOBI €&
30 u3Mmenenus. Konnuecto bubnmnoreka HOK
TEIUIOTHI U paboTa. https://m.edsoo.ru/ff0c5952
Bnyrtpennss sHeprus
0JIHOATOMHOTO
UJeaJIbHOTO Ta3a
31 Bi b1 Terionepesan bubmuorexa [JOK Tema ypoxka 10-ro
https://m.edsoo.ru/ff0c5¢c36 KJ1acca
VY aenbHas TEMIOEMKOCTD Tema ypoka 10-ro
BemlecTBa. KonnyecTBo KJjlacca
32 TETJIOTHI TPU bubmorera [OK
https://m.edsoo.ru/ff0c5c36
Terionepenaye.
AnmabaTHsIif Iporiecc
[IepBrlii 3aK0H Tema ypoxka 10-ro
3 TEPMOJUHAMHUKHU U €T0 bubmmoreka [JOK Kj1acca
NIPUMEHEHUE K https://m.edsoo.ru/ffOcSefc
n3oImpoueccam
Heob6patumocts Tema ypoxka 10-ro
34 MPOLIECCOB B IPUPOJIE. bubnuotexa [JOK KJ1acca

Bropoii 3akoH
TEPMOAVNHAMUKU

https://m.edsoo.ru/ff0c6230




[Tpuniun nercTBus u

bu6nmoreka [IOK

Tema ypoxka 11-ro

35 KII/I TernoBoi MalinHbI https://m.edsoo.ru/ff0c600a Kjacca
36 Huxn Kapno u ero KITJI Tewa ypota 11-ro
KJlacca
DKOJ0ru4ecKue Tema ypoka 11-ro
37 poOIEMBI KJacca
TETUIOHEPTETUKHI
Oo6o06maromuii ypok Tema ypoka 11-ro
33 «MoutekynsapHas pu3mKa. bubnmnoreka HOK KJ1acca
OcHOBBI https://m.edsoo.ru/ff0c6938
TEPMOJAMHAMUKI
KontposbHas padota mo Tema ypoxka 11-ro
39 Teme «MoJiekysipHas bubnmnoreka HOK KJ1acca
¢uznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI
[TapoobpazoBanue u Tema ypoxka 11-ro
40 KOI-IIJ,HCH(It)aI_II/I}I. bubmorexa [JOK zﬁacca
https://m.edsoo.ru/ff0c63b6
Hcnapenue n xunenue
AbcountoTHas U Tema ypoka 11-ro
A1 OTHOCHTEIIbHAs bubnmnorexka HOK KJlacca
BJI&YKHOCTH BO311yXa. https://m.edsoo.ru/ff0c64d8
Hacsiennsiit nap
TBépaoe Teno. Tema ypoxka 11-ro
Kpucrannuueckue u KJlacca
4 amop(QHbIe Tena. bu6mmoreka [JOK

AHM30TpOINUS CBOICTB
Kpuctayos. XKuakue
KpHUCTAJJIBL.

https://m.edsoo.ru/ff0c65f0




CoBpemMeHHbIE
MarepHuabl

IImaBienue u

Tema ypoxka 11-ro

43 KPUCTAJUTU3AIINS. bu6nuoreka [IOK KJacca
VeapHas TEILIoTa https://m.edsoo.ru/ff0c6708
riasnenus. Cyoaumarus
44 VYpaBHEHHE TEIIIOBOTO bubaunoreka [IOK Tema ypoka 11-ro
Oanmanca https://m.edsoo.ru/ff0c6820 KJlacca
DnexTpusanus Tell. Tema ypoka 11-ro
45 DNEeKTPUYECKUI 3apsi. bubnmnoreka HOK KJ1acca
JIBa BuJa IEKTPUUECKUX https://m.edsoo.ru/ff0c6bee
3apsioB
[IpoBogHUKH, Tema ypoxka 11-ro
TUDJICKTPUKU U KJjlacca
46 MOJTYITPOBOJIHUKH. 3aKOH bubmmorexa [TOK
https://m.edsoo.ru/ff0c6bee
COXpaHEHUs
AIEKTPUIECKOTO 3apsiaa
B3anmoneiicteue Tema ypoxka 11-ro
A7 3apsnoB. 3akoH KyoHa. bubnmnoreka [JOK KJlacca
ToueuHblii https://m.edsoo.ru/ffOc6eced
IIEKTPUUECKUI 3aps]T
HanpsoxkénnocTs Tema ypoka 11-ro
AIEKTPUUYECKOTO TOJIS. KJjlacca
48 [IpuHIumn cyneprno3unumn bubmmorexa LOK
. https://m.edsoo.ru/ff0c6df2
AIEKTPUIECKUX TIOJIEH.
JIvanKn HANPSYKEHHOCTH
49 Pabora cun bubmuoreka [JOK Tema ypoka 11-ro

QJICKTPOCTATUYCCKOTI'O

https://m.edsoo.ru/ff0c6£00

KJj1acca




50

51

noJiist. I[Torenmuann.
Pa3zHocTh moTeHIIMaIOB

[IpoBoaHMKY U

JUDJICKTPUKHU B
AJIEKTPOCTATHYECKOM 1
none. {usnexrpudeckas
MIPOHUIIAEMOCTh

DNEeKTPOEMKOCTb.
Konpnencarop

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7018

bubnunoreka IIOK
https://m.edsoo.ru/ff0c7126

Tema ypoxka 11-ro
KJjlacca

Tema ypoxka 11-ro
KJacca

52

DNEeKTPOEMKOCTh
IJIOCKOTI'0 KOHAEHCATOopa.
OHeprus 3apsKEHHOTO
KOHJIeHCaTopa

bubmnoreka IIOK
https://m.edsoo.ru/ff0c72c0

Tema ypoka 11-ro
KJacca

53

Jlaboparopuas pabora
"Usmepenue
BIIEKTPOEMKOCTH
KOHJIeHcaTopa"

Tema ypoka 11-ro
KJacca

54

55

[TpunIMTT NEHCTBUS U
MIpUMEHEHNE

KOHJICHCATOPOB,

KOIUPOBAJILHOTO

anmnapara, CTpyHHOTO 1
IIPUHTEpA.

DnexTpocTaTuuecKas

3ammTa. 3a3eMIIeHHIe
3JIEKTPONIPUOOPOB
DNEKTPUUECKUH TOK,

YCIIOBHS €TO 1
CYLIECTBOBAHHS.

Tema ypoka 11-ro
KJacca

Tema ypoka 11-ro
KJjlacca



56

[TocTostHHBIM TOK. CHuna
Toka. Hanpsxenue.
Cornporuienue. 3aKkoH
Oma 1t yyacTka 1enu

IlocnenmoBarensHOE,
napasuiesbHoe,
CMEIIaHHOE COEUHEHNE
MIPOBOIHUKOB.
Jlaboparopras pabota
«M3y4eHne CMEIaHHOro
COCIUHEHUS PE3UCTOPOB

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c74£0

Tema ypoxka 11-ro
KJjlacca

57

58

PaboTa 1 MOITHOCTH
AJIEKTPUYECKOTO TOKA.
3axoH /xoyns-Jlenua

3axkon OMa 111 NOJIHOU
(3aMKHYTOM)
BJIEKTPUYECKOMN LIECTIH.
KopoTtkoe 3ambIkanue.
JlabopartopHnast pabota
«M3mepenune DJIC
HMCTOYHUKA TOKA U €ro
BHYTPEHHETO
COTIPOTUBIICHUS

0.5

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

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

Tema ypoka 11-ro
KJacca

Tema ypoxka 11-ro
KJjlacca

59

PesepBHBIil ypoOK.
KonTponbHas padota no
TeMe
"OnexTpoauHamMuka" /
Bcepoccutickas
poBepoyHas paboTa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

Tema ypoxka 11-ro
KJjlacca




60

61

O6o0maromuii ypok
«QNEKTPOANHAMUKAY /
Bcepocculickas
npoBepouHas paboTa

DJIEKTpOHHAA
MPOBOANMOCTH TBEPIBIX
METaJUI0B. 3aBUCUMOCTD
COIMPOTHUBIICHUS
METaJUIOB OT
TEMIIEPATYPHI.
CBepXnpoBOIMMOCTD

Tema ypoxka 11-ro
bu6nmoreka [IOK KJIacca
https://m.edsoo.ru/ffO0c88be

Tema ypoxka 11-ro
KJjlacca

62

63

DNEeKTPUUYECKHUI TOK B
Bakyyme. CBoiicTBa
ANEKTPOHHBIX ITYYKOB

[TonynpoBoIHUKH, UX
COOCTBEHHAs U
pUMecHast
npoBoauMocTh. CBOMCTBA
p—n-miepexona.
[TonynpoBOAHUKOBBIE
npubopsI

Tema ypoka 11-ro
KJacca

Tema ypoxka 11-ro
KJjlacca

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc84ae

64

DNEeKTPUUIECKHI TOK B
pacTBopax U pacrjiaBax
ANEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JUCCOLAIHS.
OneKTponan3

Tema ypoka 11-ro
KJjacca
but6mmoreka [IOK
https://m.edsoo.ru/ffO0c82ba

65

DNEeKTPUUIECKHI TOK B
razax. CaMOCTOSITEIbHBII

bubnmnoreka [JOK Tema ypoxka 11-ro
https://m.edsoo.ru/ff0c84ae Kjacca




66

67

68

Y HECAMOCTOSITENbHBIH
pa3psa. Mounus. [1nazma

DeKTprUeCcKHue MPHOOpPHI
1 YCTPOKCTBA U MX
MIPAKTHIECKOE
npuMmeHenue. [IpaBuia
TEXHUKHU 0€30I1aCHOCTH

KontposbHas pabota mo
Teme «JEKTPOCTATHKA.
ITocTossHHBIN
AIEKTPUICCKUI TOK.
Toxku B paznu4HbIX
cpenax»

PesepBHbIil ypok.
O6o061maronuii ypok 1mno
TemaM 10 kiacca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c86fc

bubmuorexa [JOK
https://m.edsoo.ru/ffOc8a8a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8f6c

Tema ypoxka 11-ro
KJjlacca

Tema ypoxka 11-ro
KJacca

Tema ypoxka 11-ro
KJacca



12 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne uudgposbie
Tema ypoka Kourpoububie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[TocTosiHHBIE MAarHUTBI U UX
. bu6mmoreka [IOK
B3aumoeiicteue. MarautHoe nosie. Bektop
1 . . https://m.edsoo.ru/ff0c97
MAarHuTHON MHAYKUMH. JINHUM MarHUTHOM 78
WHIYKIUU o
MarnuTHO€e 1oJjie TPOBOJHUKA C TOKOM. bubnnoreka [JOK
2 OmnsiT Opcrena. Bzaumopeiicraue https://m.edsoo.ru/ff0c98
MPOBOTHUKOB C TOKOM fe
bubnnoreka [JOK
Jlaboparopnas pabota «3yuenue 1
3 1 https://m.edsoo.ru/ff0c98
MarHUTHOTO TOJI KaTYyLIIKH C TOKOM» fo
JlelicTBrEe MarHUTHOT'O TOJIS1 HA IPOBOJHUK C
bu6mmoreka [IOK
tokoM. Cuna Amnepa. JlaboparopHas paboTa
4 : 1 https://m.edsoo.ru/ff0c9a
«HccnenoBanue 1elCTBUS MOCTOSHHOTO <0
MarHuTa Ha paMKy ¢ TOKOM) o
JleicTBME MarHUTHOTO TOJISI Ha bu6mmoreka [IOK
5 JBUKYLIYIOCS 3apshKeHHYH0 yacTuly. Crma https://m.edsoo.ru/ff0c9d
Jlopenna. Pabora cuisl Jlopenna f4
DnexTpoMarauTHas HHAyKIus. [ToTok
6 BEKTOpa MarHUTHOU uHAyKuu. 31C

MHIYKIHUH. 3aKOH 3JIEKTPOMAarHuTHOM
uHayKun dapazes




Jlaboparopuas padota «Vccienoanue

bu6mmoreka [IOK

7 . https://m.edsoo.ru/ffOcal
SIBJIGHUS DJIEKTPOMArHUTHOM MHIYKIIHI 50
NuaykTuBHOCTG. SIBIEHNE CaMOMHAYKIIUU.
bubmuoreka [JOK
OJIC caMOMHAYKIIMU. DHEPTHUSI MArHUTHOTO
8 https://m.edsoo.ru/ffOca6
T0JI KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE 00
noJie 00
TexHuyeckue ycTpoiicTBa U UX MPUMEHEHHE:
9 MOCTOSIHHBIE MATHUTBHI, 3JIEKTPOMArHUTHI,
ANEKTPOABUTaTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TeYb
. bubmnoreka [IOK
O6o6maromuii ypok «MarauTHoe Tode. 1
10 https://m.edsoo.ru/ffOcab
DNEKTPOMAarHUTHAS WHIYKITHS i~
bu6mmoreka [IOK
KonTponbnas pabota no Teme «MaruutHoe
11 https://m.edsoo.ru/ffOcad
noJie. DNeKTPOMarHuTHasT MHAYKIIHSD) sq
CBoOOIHBIE MEXaHHUECKHE KOTeOaHusl.
bu6mmoreka [JOK
[Mapmonuueckue konebanus. Y paBHEHHE
12 . https://m.edsoo.ru/ffOcaf
rapMoHU4YecKux kojebanuit. [IpeBpaienue 06
SHEPTUU 06
Jlaboparopnas pabota «Vccrnenoanue
13 3aBHCHMOCTH TepH0/ia MANIbIX KoJeOaHui
rpy3a Ha HATH OT JUTHHBI HUTH U MacChl
rpy3a»
Konebartenbublit KOHTYp. CBOOOIHBIE bubmuorexa [JOK
14 3JIEKTPOMArHUTHBIE KOJIeOaHUs B UJeaIbHOM https://m.edsoo.ru/ffOcb8

KoJ1e0aTeIbHOM KOHTYpE. AHAJIOTHS MEXKIY

20




MEXaHHYECKUMH U 3JICKTPOMArHUTHBIMU
KoJIe0aHUAMU

®opmyna ToMcoHa. 3aKOH COXpaHEHUS

bubmuoreka [JOK

15 SHEPTHH B HJICAIbHOM KOJIe0aTeIbHOM https://m.edsoo.ru/ffOcb9
KOHTYpE c4
[IpencraBieHue 0 3aTyXalONINX KOICOAHUSIX.
bu6mmoreka [IOK
Boinyx1eHHbIe MEXaHUYECKUE KOJICOaHUsI.
16 https://m.edsoo.ru/ffOcbb
Pe3onanc. Beinyxxnennsie 26
ANEKTPOMAarHUTHBIE KoeOaHus _
Ilepemennsblit Tok. CUHYCOUJAJIbHBIN
. bubmuorexa [JOK
MepeMEeHHBIN TOK. MOIITHOCTh EPEMEHHOTO
17 . https://m.edsoo.ru/ffOcbd
TOKa. AMIUIUTYTHOE U JeCTBYyIOLIEE 4
3HAYEHHUE CUIIBI TOKA M HAMPSHKEHUS T
13 Tpanchopmarop. [IponsBoacTBo, epeaada
1 TOTpeOIeHUE IIEKTPUUECKOM SHEPT U
YCeTpolCTBO U MIPAKTUYECKOE IPUMEHEHHE bubnnoreka [JOK
19 DJIEKTPUUYECKOTO 3BOHKA, FeHepaTopa https://m.edsoo.ru/ff0cc3
MEPEMEHHOTO TOKA, JIMHUK JIeKTponepenay 24
DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE
20 anekTpo3Hepruu. Kynbrypa ucnoiab30BaHus
3JEKTPOIHEPTUH B TOBCEAHEBHOM KU3HU
MexaHn4yecKkue BOJTHBI, YCIOBUS
bu6mmoreka [JOK
pacmpoctpanenus. [lepuoa. Ckopoctb
21 https://m.edsoo.ru/ffOcca
pacmpoCcTpaHeHUs U JITTHHA BOJHEI. s4
[Tonepeunbie U TPOJOJIbHBIE BOJIHBI _
bu6mmorexa [IOK
3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa.
22 https://m.edsoo.ru/ffOccc

Bricota Tona. TemOp 3Byka

Oc




QHGKTpOMaFHI/ITHLIe BOJIHBI, UX CBOMCTBA U

bu6mmoreka [IOK

23 https://m.edsoo.ru/ffOccf
ckopocTs. [1Ikana 37eKTpOMarHUTHBIX BOJIH <0

24 [TpuHIMIBI PAAMOCBS3U U TEJIEBUICHHUS.
Pa3Butue cpencts cBs3u. Paguonokamnus

bubmuorexa [JOK
25 Kontponbnas padota «KonebaHust 1 BOJTHBDY https://m.edsoo.ru/ffOcc6
f8

[IpsiMmonuHEtHOE pacpoCTpaHEHUE CBETA B bubnnoreka [JOK

26 OJIHOPO/IHOM cpezie. ToueuHbI UICTOUHUK https://m.edsoo.ru/ff0cd3
ceera. JIyu cBera 50
OtpaxeHue cBera. 3aKOHbI OTPAKEHUS bubnnorexa [JOK

27 cera. [TocTpoenune n3o0pakeHUi B IIIOCKOM https://m.edsoo.ru/ff0cd4
3epKaie e0
[Ipenomnenue ceera. [lonHoe BHyTpeHHEE bubnuorexa [JOK

28 oTrpaxkeHue. IIpenenbHbIN yroi nmoiaHoro https://m.edsoo.ru/ff0cd7
BHYTPEHHET0 OTPaXKEHUs f6
JlaGopatopnas pabora «3mepenue bubmorexa HOK

29 https://m.edsoo.ru/ff0cd6
MTOKa3aTeJsl MPEIOMIIEHHS CTEKIIa T
JIunzel. [locTpoenne n3obpaxeHuii B TMH3E. bubnuoreka [IOK

30 ®opmysa TOHKOH JIMH3BI. Y BEJIMYEHHE https://m.edsoo.ru/ff0cdd
JIUH3BI le

3l JlaGopatopHnas pabota «/ccnenoBanue
CBOMCTB M300paKEHUH B JIMH3AX»
Hucniepcus ceeta. ClI0XKHBIH cocTaB 0e10oro

32 csera. L[Ber. JJaboparopHas paborta

«H3.6J'IIOJ]CHI/IC AUCIICPCHUU CBCTA»




Wutepdepennus ceera. Audpakius cera.

bu6mmoreka [IOK

33 . https://m.edsoo.ru/ffOced

JudpakiuonHas pemeTka -~
bu6mmoreka [IOK

ITonepeyHOoCTh CBETOBBIX BOJIH.

34 https://m.edsoo.ru/ff0cf0
ITonspusanusa ceera 2%

35 OnTrueckue MpuOOPHI U yCTPOMCTBA U
yCIIOBUS UX 0€30MaCHOr0 MPUMEHEHUs
I'panu1bl IPUMEHUMOCTH KJIACCUYECKOM bubnuoreka [IOK

36 Mexanukd. [locTynarsl cienuanbHON TEOpUn https://m.edsoo.ru/ffOcf8
OTHOCHUTEJIbHOCTH 62

bubmuorexa [JOK

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH.

37 https://m.edsoo.ru/ffOcfa
3ameJIeHHEe BpEMEHH U COKpAIlleHUE ATUHBI 4
OHeprus U UMILYJbC PEISITUBUCTCKON bubnnorexa [HOK

38 yacTullbl. CBSI3b MacChl C SHEPTUEH U https://m.edsoo.ru/ffOcfc
HMITYJIbCOM. DHEPIUsl MOKOS 68
KontponbHas padora «OnTrka. OCHOBBI bubmorexa HOK

39 . https://m.edsoo.ru/ffOcf6
CHEIHaIbHON TEOpUN OTHOCUTEIBHOCTH 0
®oronsl. opmyna [Inanka. DHeprus u bubmorexa HOK

40 https://m.edsoo.ru/ffOcfe
UMIyNbC HOTOHA 16
OTtkpriTHE U HccienoBanue Gorodddexra. bubmorexa [IOK

41 https://m.edsoo.ru/ffOcff
Omnprtet A. I'. CToneroBa "
3akoHsbl poToddexTa. YpaBHEHHE bubnnorexka [HOK

42 OuinmTeitna g Gotorddexra. «Kpacnas https://m.edsoo.ru/ff0d0

rpanuna» Gotordpdexra

15e




Hasnenune ceeta. Onbitel 1. H. JIeGenena.

bu6mmoreka [IOK

43 . https://m.edsoo.ru/ff0d0
XuMudeckoe JeiicTBIe CBeTa 406
TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE
44 npuMeHeHue: poTolrieMeHT, PoToaaTIHK,
COJTHEYHas OaTapesi, CBETOIUOT
bubmuorexa [JOK
Pemrenue 3anau no reme «J1€MEHTHI
45 . https://m.edsoo.ru/ff0d0
KBaHTOBOM ONITHUKI»
302
Mogens aroma ToMmcoHna. OTBITHI bubmuorexa [JOK
46 Pesepdopra o paccessHUIO 0-9acTHII. https://m.edsoo.ru/ff0d0
[Lmanerapnast MoJeIb aToMa 9la
bubmuorexa [JOK
47 [Toctynater bopa https://m.edsoo.ru/ff0d0a
fa
Wznyuenue u nornomeHue GoTOHOB MPU bu6mmoreka [IOK
48 Mepexo/ie aToMa ¢ OAHOTO YPOBHS SHEPTUHU https://m.edsoo.ru/ff0d0a
Ha Apyrou. Buasl ciekTpos fa
BousHOBBIE cBOMiCTBa yacTull. BosHsl ne
. . bubnuotexa [JOK
Bbpoiina. KopnyckynsipHO-BOTHOBOM
49 https://m.edsoo.ru/ff0d0c
nyanu3M. CHOHTaHHOE U BBIHYKJIEHHOE 28
W3IIy4eHUe B
OTkpbITHE PaIUOAKTUBHOCTH. ONBITHI bubnuoreka [IOK
50 Pesepdopna no onpeneneHnio cocrapa https://m.edsoo.ru/ff0dOf
PaMOAKTUBHOTO U3TyYCHUS d2
CsoiicTBa anb(da-, 6era-, raMma-u3Iy4eHHUs.
51 BinsiHue pagnoakTHBHOCTH Ha KUBBIE

OpraHu3Mbl




52

53

54

55

56

57

58

OTKpbITHE TPOTOHA U HENUTpOHA. M30TOIbI.
Anwpa-pacniag. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ["amma-
U3JIy4yeHue

DHeprus CBA3U HYKJIOHOB B sAzpe. SnepHble
peakuuu. Snepusiii peakrop. [Ipodiemsl,
MIEPCIIEKTUBBI, IKOJIOTHYECKUE aCTIEKThI
SIEPHOM SHEPrEeTUKH

OnemeHTapHble YacTULBl. OTKpBITHE
o3uTpoHa. MeTobl HAOMIOACHUS U
pPErucTpalnuy 3J€MEHTAPHBIX YaCTHII.
Kpyraslii cronn «@yHaaMeHTAIbHBIE
B3anMOJIeHCTBUS. EnquHCTBO (hr3mdeckoit
KapTHUHBI MUDPa»

Otansl pa3BUTHs actpoHomuu. [IpuknagHoe
Y MHUPOBO33PEHUYECKOE 3HAUEHUE
actpoHomuu. Bun 3Bé3nHOTO HeEbAa.
Co3zBesnus, spkue 3BE3/bl, TUIAHETHI, UX
BuauMoe asmxenne. ConmHeuHas cucTeMa

Comnnaue. CoiHeuHast aKTUBHOCTE. MICTOUHUK
sHeprun CoJiHLA U 3BE3]

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1I TIIABHOM TIOCIIEIOBATEILHOCTH.
BryTpennee crpoenue 38¢31. CoBpeMeHHBIE
NPEACTABICHHS O TIPOUCXOKACHUH U
sBosronnu ConHna u 3BE31

Muineunsiii Ilyre — Hamma 'anakTuka.
ITonoxxenne u nBuxenne CosHLa B

bubmuoreka [JOK
https://m.edsoo.ru/ffO0d 1
162

bubmuorexa [JOK
https://m.edsoo.ru/ffOd 1
356

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e
38




59

lNanaktuke. ['anaktuku. Y€pHbie ABIPHI B
siIpax rajJjakTUK

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonbioro B3peiBa. PennkToBoe usmydeHue.
MeraranakTuka

60

61

62

63

Hepemennbie mpo0iieMbl aCTPOHOMUU

KontposnbHas padoTa «2JIeMEHTHI
aCTPOHOMHU U aCTPOPUIUKI

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIMAIBHOM M STHYSCKOU
chepax IeAaTeIbHOCTH YelIOBEKa

O6o06matomuii ypok. Poib u Mmecto pusuku
U aCTPOHOMHUH B COBPEMEHHOM HAy4IHOM
KapTUHE MHpa

64

O6o06maromuii ypok. Poib ¢pusnyeckoit
TeopuH B (GOPMUPOBAHHUH MTPECTABICHHUIA O
¢bu3nueckoil kKapTuHe MUpa

65

66

67

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpa B 001LIEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHbIX MPEACTAaBICHUHN O
IpUpoie

PesepBHbIil ypok. MarautHoe mnoie.
DneKTpOMarHuTHas UHAYKLINS

PesepBHbiit ypok. OnTuka. OCHOBBI
CHEelUaIbHON TEOPUU OTHOCUTEIBHOCTH




63 Pezepusiii ypok. KBanroBast ¢usuka.
DeMeHTbl aCTPOHOMUU U aCTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d 1

784




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpUpOBaT, Ha NpUMEpax pojib U MecTo (GU3HKU B
10.1 (bopMUPOBaHUM COBPEMEHHON HayYHOW KapTHUHBI MUpA, B Pa3BUTUHU

COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIBHOCTH

Jmonen

Y4UTHIBaTh IPAaHUIIBI IPUMEHEHUS N3YUEHHBIX (PH3UUECKUX MOJICICH:
MaTepHaibHas TOYKa, WHEpIHUAIbHAS CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UJICAIbHBIN I'a3; MOJEIINA CTPOCHHMSI I'a30B, )KUIKOCTEN 1
TBEPABIX TEJ, TOYCHHBIN BJIEKTPUUECKUN 3apsii — IpH pelIeHUU

duznyecKux 3a1a4y

PacnioznaBath ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETHUYECKOW TEOPHUH
CTPOCHMSI BeElleCTBA M JJNEKTPOAMHAMUKHU: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHHOE IBUKEHUE, CBOOOIHOE Ma/leHue
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI,
103 nupdy3usi, OpOYHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe O00bEMa TeJl NpU  HarpeBaHUU
(oxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, MCIapeHHe, KOHAEHcalus,

IJIaBJI€HUE, KpUCTAIM3alMs, KWUIIEHHE, BIAXKHOCTh BO3]yXa,

MOBBIIICHUE JABJICHMUS ra3a MIpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBfA3b MEXIy IlapaMeTpaMu COCTOSIHHA rasza B

H30IIponeccax; JICKTpU3aus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JBUKEHUE, HCHOJb3ysd (U3NYECKHe
BEJIMYUHBI: KOOPIUHATA, ITYTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJIbC Telna, KUHETUYEeCKas JHEprus,
104 NOTEHIMAJIbHAsE HHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
' MOIITHOCTh; TNPH OMMCAHUM MPABUIBHO TPAKTOBATH (HU3NUECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYeHUS U EAUHMIIBI,

HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (U3NYECKYIO BEIUUUHY

C ApYTUMHU BCINYHUHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJB3YyS (U3MUCCKHUE BCIWYHMHBI: JaBJICHUE Ta3a,
TEeMIepaTypa, CpeAHsss KHHETHYeCKas JHEPrus XaOoTHYECKOTO
JBYDKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOr0 JCHCTBUS TEIJIOBOTO JBUTATEIS, TPH
ONMUCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECKUH  CMBICIH
UCIIOJIb3YEMbIX BEJIMYUH, UX O003HAYEHHUS M CIAMHHUIIBI, HAXOIUTh
GbopMyJibl, CBSA3BIBAIONIUME JAHHYIO (QU3UYCCKYI0 BEIHYHUHY C

JIpYyTAMH BEIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE D3JIEKTPUYECKHE CBOWMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SIBICHHUS (IIPOIECCHI), HCIONB3YS (U3NIECKUE
BEJIMYMHBL:  DJIEKTPUYECKMM  3apsj,  DJIEKTPUUYECKOE  IIOJIE,
HANpspKEHHOCTh IOJIA, MOTEHLMANl, Pa3HOCTh IOTCHLMAIOB; IIPU
ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKUM  CMBICT
UCMOJIb3YeMbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BETUUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHaAJU3UPOBaTh (PU3UUYECKUE TPOLECChl U SBJICHUSA, HCIIOJIb3YS
(¢u3nyecKue 3aKOHbl U MPUHIUIBL 3aKOH BCEMHUPHOTO TIAroTeHus, I,
IT u I1I 3axonb! HpIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPI UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIUU CUJL, TPUHIIUIT
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBI3b
CpeIHEW KMHETHMYECKOW SHEpPruH TEIUIOBOIO JABMIKEHHUS MOJIEKYJ C
abCOJIIOTHOW TeMIlepaTypoil, MepBbId 3aKOH TEPMOJNHAMMKH; 3aKOH
COXpaHEHMsI IIEKTPUYECKOro 3apsaa, 3akoH KyroHa; mpu 3Tom
pasInyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MAaTEMaTHUECKOE

BBIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSICHATH OCHOBHBIE TPUHIUIIBI JACHCTBUS MAIlUH, NMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pazIu4aTh YCJIOBUA HX O€30MacHOTO

HCIIOJIb30BaHUS B IIOBCEAHEBHOM KHU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO (PU3HUECKUX SIBICHUN
U TIPOLIECCOB C UCIOJB30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GOpMyIUPOBATH NMPpo0IeMy (3a7ady) U TUIIOTE3y yueOHOTOo
OKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY W3  IPEUIOKEHHOTO

06opy11013aH1/1;[, MMPOBOAUTDH OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI




10.10

OcymiecTBiIATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus U

HCIIOJBb30BaTh U3BCCTHBIC MECTOAbI OLICHKHU l'IOl"pCH.IHOCTCfI I/ISMCpCHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSAMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPAUKOB, IEIATh BBIBOIBI IO

pe3yJsibTaTaM MCCIIEA0BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30mMacHOrO0 TpyAa TMpH  NPOBEICHHU
UCCIICIOBaHUH B paMKax y4eOHOro JKCIIEPUMEHTa, Yy4eOHO-
UCCIIE/IOBATEIbCKOM M IPOSKTHOM JESTEIFHOCTH C MCIOJIb30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYI0BaHUS

Pemarp pacu€rHble 3a1a4u ¢ IBHO 33JJaHHON (PU3NYECKON MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI W MPHHIIMITEI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJa4dl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
dbuznyeckue BeIMUUHbI U POPMYJIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
OPOBOAMWTH pacuéThl M OLEHUBAaTh pPEaJbHOCTb IOJYYEHHOTO

3HA4YEHUs1 (PU3UIECKON BETHMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIECHUIN C OIIOPON HA U3YUYECHHBIE

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

10.15

Hcnonp3oBaTh Mpu pelIeHUH Y4eOHBIX 3aJad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPHPOBAHUS,
UMHTEpIpeTallii U IMpeJCTaBIeHUs] yUeOHOH M Hay4YHO-TIOMYJISIpHON
nH(pOpMaLKH, MTOJYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh MOJIy4yaeMyr0 HH()OpMaIUIo

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUMCKUX M 3apyO€KHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUI

Mcnonb30BaTh TeOpEeTHUECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOU
KHU3HU Juid  o0ecriedeHHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMl U TEXHUYECKMMM YCTPOMCTBAMH, MJI COXpaHEHUS
310pOBbsl M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpYKarollen cpene

10.18

PaGoTaTh B rpyInie ¢ BHIITOJIHEHUEM Pa3IUYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboOTy TPYIIbI, palMOHAIBHO  pPACHpelNesTh

0053aHHOCTU U IUIaHUPOBATL ACATCIBHOCTL B HCECTAHAAPTHBIX




11-12 KJIACC

CUTyalludgX, aICKBATHO OLICHUBATL BKJIAJ KaXAO0r'o M3 YYAaCTHHUKOB

TPYNIBL B PEeLICHHE pACCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpOBEPAEMOro
pe3yJbTara

11.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib M MeCTO (U3UKH B
(GhOpMHUPOBAHUK COBPEMEHHOM HAYYHOW KapTHUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOMN NEATEIIBHOCTH

JIOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUpa

11.2

11.3

Y4UTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3MUECKUX MOJICICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHast MOJIEb aTOMa, HyKJIOHHAs!

MOJECJIb aTOMHOI'O A[pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJga4

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChl) U OOBSACHATHh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBaHTOBOW  (DU3UKU:
DIIEKTPUYECKasi MPOBOAMMOCTD, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JIEHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
DIIEKTPOMArHUTHAsT WHAYKIUS, JEHCTBUE MAarHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM M JIBIKYIIUHCS 3apsif, SJIEKTPOMArHUTHHIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JUCIEepPCHs CBeTa, (POTOINEKTpruIecKuil 3 dext
(poroaddexT), cBeTOBOE AaBleHHWE, BO3ZHUKHOBEHUE JMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M HMCKYCCTBEHHas

PaarOaKTUBHOCTD

114

OnuceiBaTh W3YYCHHBIC CBOKMCTBa BemIeCTBA (DJICKTPUUYECKUE,
MarHUTHBIE, ONITUYECKUE, DNIEKTPUIECKYIO IPOBOIUMOCTD PA3IUYHBIX
Cpel) © DSIEKTPOMAarHUTHBIE SBJICHHS (MIPOLIECCHI), HCIOIB3Ys
¢usznyeckne BENUYMHBI: OJEKTPUUECKUH 3apsj, cuila TOKa,
DIIEKTPUUYECKOE  HANPSOIKCHHE, DJIEKTPUYECKOE CONPOTHBIICHHE,
pasHocTh moreHmanos, J/1C, paboTta Toka, HHIYKIUS MAarHUTHOTO
nons, cuna Ammepa, cuia JlopeHma, WHAYKTUBHOCTh KaTYIIKH,
SHEPTHUA DJICKTPUICCKOIr0 U MAarHUTHOI'O HOJ'I@IZ, nepuoa U 4actora
KoJieOaHuil B KOJIeOaTeIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B IIPOIIecce

TapMOHHUYCCKUX OJICKTPOMATIrHUTHBIX KOJ'IC68.HI/II\/'I, (I)OKYCHOC




11.5

pacCTodHUC U ONTHUYCCKAaA CHUJIa JIMH3bI, IIPHU ONMMCAHWUUN IPABUJIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCIOJIb3YCMBIX BCJIIMYUH, HUX
0003HaYeHUsT U CIWHUIOBI; YKAa3bIBaTb (l)OpMy.]'II)I, CBs3bIBAaIOIINEC

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUUHMHAMU

OnuceiBaTh  WM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3MUECKHE BEIUYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JJTUHA BOJHBI M YacTOTa CBETAa, SHEPTUS U MMITYJIbC (HOTOHA,
NEepHOJI II0JIypaciiajga, 3HEPIUs CBSA3H aTOMHBIX S7€p; IPU ONIMCAaHUU
IOPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAuY€HUs M EIUHMIIBI; YyKa3blBaThb (DOPMYIIbI,
CBS3BIBAIOIINE JAHHYI (PU3MYECKYI0 BEIMYMHY C JAPYTUMHU

BEIWYHUHaAMU, BBIYHUCIATHh 3HAYCHUC (1)I/I3I/I‘16CKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCIOJB3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEIOBATEIBHOTO M MapajuleIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jlxoyis — JIeHna, 3aKOH 2JI€KTPOMArHUTHON MHIYKIUH, 3aKOH
HPSIMOJIMHEHHOTO pacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHU CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U
dorosdexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMIyJIbCa, 3aKOH COXPAHEHUs DIIEKTPUYECKOro 3apsja, 3aKOH
COXpPaHEHUs MaccoBOrO 4uciaa, MHocTyidarsl bopa, 3akoH
pPaAMOAaKTUBHOIO pacnajga; MpH JTOM pa3IMy¥aTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpanuLbl, 06J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'ISITL HaIlpaBJICHUC BCKTOpAa HHAYKIIMU MArHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUIO (PU3NUECKUX SBJICHUIN
U TIPOILIECCOB C MCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX W3MEpPEHUI;
pu 3ToM (GOpMYIHPOBATE POOIEMY (3a/1a4y) U TUIOTE3Y YUeOHOTO
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBIsITh NpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHUMAJBHBIM COCOO M3MEpeHUs U

HCIIOJB30BaTh N3BCCTHBIC MCTOAbI OLICHKHA HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DH3NYECKUX BEJTMYHH C UCIIOIH30BAHUEM

OpSIMBIX M3MEPEHUN; NPU OSTOM KOHCTPYHMPOBaTb YCTaHOBKY,




(buKCUpoBaTh pe3yNbTaThl MOJYYCHHOM 3aBUCHMOCTH (DU3MYECKHUX
BEJIMYMH B BUJIE TaOIHIl U Tpa)UKOB, IeNaTh BBIBOBI IO pe3yabTaTaM

Hucciaca0oBaHusA

11.12

11.13

CobOmoaTte mpaBuia 0O€30MACHOTO TpyAa TMpPH TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEI0BATENILCKOW U TPOSKTHOM ACATEILHOCTH C UCIIOIB30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abOpaTOPHOTO 000pYHOBaHUS

Pemate pacu€rHble 3a1a4M ¢ SBHO 33JJaHHON (U3NUECKOI MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI W IPHUHOMWIIBI; HA OCHOBC aHAJIM3a
yCIOBMS 3aJaud  BbIOMpaTh (U3UYECKYI0 MOJEINb, BBLIENATH
¢du3nyeckre BeIMYUHbI U (POPMYJIIbl, HEOOXOANUMBIE ISl €€ pelIeHus,
IMPpOBOANTD paCLIéTI)I N OLOCHUBATH PCAIbHOCTHL IIOJIYUCHHOI'O

3HAYCHUS (PUINICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUM C ONTIOPOM HA U3yUYECHHbBIE

3daKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IeCKI/IC SBJICHUA

11.15

Vcnonb3oBaTe MpU pelIeHUMM Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TMOUCKA, CTPYKTYpPUPOBAHUS,
MHTEPIIpETallMi U IPEICTaBICHUsS y4eOHOW M Hay4YHO-IOMYJISIPHON
nH(pOpMaLnK, [TOJIyYEHHON U3 pa3Iu4HbIX UICTOYHUKOB; KPUTUUECKU

AHAJIU3UPOBATH MOJIYYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACHCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHsS MX O€30MacHOrO HCHOJIb30BAHUS B

OBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPH! BKJIAZA POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp30BaTh TeOpeTUYECKHUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HU i o0ecriedeHus: Oe30MacHOCTH TIpH  OOpalieHUuH C
npubopaMM W TEXHUYECKUMH YCTPOMCTBaMH, sl COXpPaHEHUs
3I0pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY’KarolIleu cpeze

PabGotaTh B rpymme ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPYMNbl, PalUMOHAIBHO  PACHPENEINATh
O0SI3aHHOCTH W IUIAHUPOBATH JICATETHHOCTh B  HECTaHIAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIIGHWBATh BKJAJ KaXJOTO W3 YYaCTHUKOB

IPYIIBI B PELIEHNE pacCMaTpuBaeMOi MpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

pasaejaa 3JIECMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJbI HAYYHOI'O ITIO3HAHN A

1.1

1.2

®uzuka — Hayka o npupojae. Hayunbie
METO/bI MO3HAHUS OKpYKatomiero mupa. Posin
JKCIIEpUMEHTa W TEOpUH B  Ipollecce

MIO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3mKe

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
®u3nyeckue 3aKOHbl U TeOpHH. [ 'paHuIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[IpuHnun coorBerctBua. Pome m  mecto
¢u3ukn B (QOPMHUPOBAHUU COBPEMEHHOM
HAay4YHOM KApPTHUHBI MHUDPA, B IPAKTHYECKOU

NESITELHOCTH JTIOAEH

MEXAHHKA

2.1.1

2.1.2
2.1

KMHEMATHKA

Mexanunuaeckoe IBYKEHHUE.
OTHOCHUTEIBLHOCTD MEXaHUYECKOTO

nBuxeHust. Cucrema orcuéra. TpaekTopus

[lepemenienue, cKOpocTh (CpeHssE CKOPOCTh,
MTHOBEHHass CKOpPOCTb) U  YCKOpEHHE
MaTepUaibHOM TOYKH, UX IPOCKUUU HA OCH
CUCTEMBI KOOPJAMHAT. Cnoxenue

MIEpEMENICHUH U CII0)KEHNE CKOPOCTEN

PaBrOMepHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBIKECHUE. I'padpuxu
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH U IIepeMelleHus

MaTepHaHBHOﬁ TOYKH OT BPEMCHHA




2.1.4

2.1.5

2.1.6

2.1.7

CBoOoaHoe majienue. Y CKopeHue

CBOOOJHOTO IMaECHUSA

KpusonnueliHoe nBukeHue. PaBHOMepHOE
JIBVKCHHE  MAaTepUaJbHOM  TOYKM  IIO
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpPOCTb. ITepuon u 4acToTa.

LlenTpOoCTpeMHUTEIIFHOE YCKOPEHHE

TexHudyeckue  yCTpOMCTBA:  CHMAOMETP,
JBUKCHHE CHApsIOB, LICTIHBIE M PEMEHHBIC
nepegadu

[IpakTueckue paboTHL. Wsmepenue
MIHOBEHHON  ckopoctH. MccnenoBanue
COOTHOIIICHHU A MCKOY nyTiaMHU,
IIPOMJCHHBIMU TEJIOM 3a IIOCIEA0BATEIbHBIE
paBHBIE  MPOMEXYTKH  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBJKEHUHM C HadaJbHOU
CKOpPOCTBIO, paBHOW Hymwo. H3ydenue
JBUKCHMSI IIApUKa B BA3KOH JKHUIKOCTH.
W3ydyenune nBukeHUs Tena, OPOLIEHHOIO

TOPHU30HTAJIBHO

22

221

222

JTMHAMUKA

[IpuHnun  otHOcurensHOCTH — [anmires.
IlepBeii 3axkoH HeroTona. MuepuuanbHbie

CHUCTEMBI OTCUETA

Macca Tena. Cuna. Ilpunuun cyneprno3uuuu

CHUJI

223

224

225

Bropoii 3akon HeroTOHa 111 MaTepUalbHON
TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproToHa mns

MaTCpHraIbHBIX TOUCK

3akoH  BcemupHoro Tarotenus. Cuna
TsbkecTd. IlepBasg KkocMuYecKas CKOpPOCTb.

Bec Tena

Cuna ynpyroctu. 3akoH ['yka




2.3

22.6

227

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs
CKOJIB)XCHUA u cHhJIa TPCHUA IIOKOA.
Koaddunuent tpenus. Cuma conpoTuBiieHus

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

[loctynarenbHoe U BpaliaTeiabHOE ABHXKEHNE

a0COJIIOTHO TBEPOTO TeJa

228

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpPAIICHHUS.
[liteuo cunel. YciioBust paBHOBECUS TBEPAOTO
tena B 1CO

229

2.2.10

Texundeckne YCTpOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue padboTsl. M3yuenue nBmKeHUS
Opycka MO HaKJIOHHON IUIOCKOCTH TOJ
JeHCTBUEM HeCKOoJbkuX cui. MccnenoBanue
3aBUCUMOCTH CHUJI YIIPYTOCTH, BOSHUKAIOIINX
B JepopMUpyeMOil MpyKUHE U PE3MHOBOM
oOpasiie, OT BEIMYUHBI WX JaedopManuu.
UccnenoBanue yCIIOBUU paBHOBECHS

TBépIIOFO TCJ1a, UMCIOIICTO OCh BpalllCHUSA

3AKOHBI COXPAHEHNW A B MEXAHUKE

NMnynsc MarepuanbHONM TOYKH, CHCTEMBI

2.3.1 MarepuanbHbIX TO4YeK. HMMmynasc cuiibl U
W3MEHEHHE UMITyJIbCca Tela
) 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTuBHOE nBMKEHNE
233 Pabora cuibl
234 MomHoCTb CUJIBI
535 Kunernueckass  sHeprus  MaTepHAIBHON
o TOUKH. Teopema 0 KHHETUYECKOW IHEPTUU
[lorenumaneHas sHeprus. [loTeHuuanbHas
0 3.6 SHEPIUs yIpyro nehopMUPOBAHHOMN

NPy KUHBI. IToTenunanbHast SHEpTrHUdA TCJa

BOJIM3U OBEPXHOCTH 3eMIIU




HOTGHHI/IaJ'IBHBIe N HCIIOTCHLMAJIBHBIC CUJIBI.

CBsi3b  pabOThl HEMOTEHIIMAIBHBIX CHUJI C

2.3.7 U3MEHEHUEM MEXaHUYECKOH SHEpPruu
CUCTEMBI Tel. 3aKoH COXpaHEHHUs
MEXaHUYECKON IHEPTrun

2.3.8 VYapyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHU4ecKue yCTpONCTBA: IBH)KECHUE PAKET,

o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckue paboTel. M3yuenue cBs3u

5310 CKOpOCTEM Tel NpH HEynpyrom yjuape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHECHHEM MEeXaHUYeCKOM OHCPI'UHA TCJia

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBbI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-
KUHETUYECKOW  TEOpHUH. BpoyHnoBckoe
newkenue. Auddysus. Xapakrep ABIKEHHS

n BSHHMOHeﬁCTBHH qaCTul BCIICCTBa

3.1.2

Mopenu cTpoeHHs Ta30B, JKUIKOCTEH U
TBEPABIX TET U OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE ATHUX MOJEICH

3.1.3

3.14

Macca wMonekyn. KomuuecTBo BemiecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Lienscus

3.1.5

Mopnens  upeanpHoro rasza. OcHoOBHOE
ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM

TCOpHU UACAIBHOI'O ra3a

AGcomtoTHas TeMIeparypa Kak Mepa cpeHein
KMHETUYECKOU SHEPTUu TEIIOBOTO
JNBWKEHUs vacTull rasza. [llkana temmneparyp

KennBuna

3.1.7

VYpaBuenne Kianelipona — MeHaeneesa.

3akoH /lampToHA




3.1.8

I"a3oBbIe 3aK0HBI. M30mpOo1I€CChI B HACATBHOM
ra3c¢ C MOCTOSHHBIM KOJIMYCCTBOM BCIICCTBA.

M30TepMa, u30Xopa, n3odbapa

3.1.9

3.1.10

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,
6apomeTp

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3]lyXa B KJIacCHOM koMmHare. MccnenoBanue
3aBUCHUMOCTH MEXy napameTpamu

COCTOSHUA pa3pCKEHHOI'O ra3a

3.2

OCHOBbI TEPMOJINMHAMUMKNA

3.2.1

322

TepMO,Z[I/IHaMI/I‘ICCKaH CHUCTCMA. BHyTpeHHSISI
OHECPIua TepMOI[I/IHaMI/I'-IGCKOI\/JI CUCTEMBI H

CIocoObBI €€ H3MEHEHNS

KomuyectBo TemnoTs! U pabota. BHyTpeHHSIS

QHCPIuA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

323

324

Buael Temnonepegauu: TEIIONPOBOIHOCTD,
KOHBEKLMS, u3ilydeHue. Tenno€MKocTh Tena.
VYienpHass TEIUIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

ITepBrrit 3aKOH TEPMOIVHAMHUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K M30MPOIIECCaM.

I'paduueckas uHTEprIpeTans padboThl raza

3.2.5

TeroBble MawmuHbl. IIpuHIMNIBL KECTBHS
TEIUIOBbIX MaluH. [IpeoOpa3zoBanus sHeprun
B TeIIOBBIX MammHax. Koaddumuent
nosiesHoro  aeicteus  (mamee —  KIIM)

teroBoit MamuHbl. [{ukn Kapuo u ero KI1/]

3.2.6

Bropoii 3aK0H TEPMOJIMHAMUKH.
HeoOpatumocTs mpormeccoB B MPHPOJIE.
TerioBele  IBHUTATENH. IKOJIOTHYECKHE

HpO6JI€MLI TCIITIOOHCPICTUKHA

3.2.7

Texnuueckue YCTpOMCTBA: JBUTaTElb
BHYTPEHHETO Cropanus, ObITOBOM

XOJIOAUJIBHHUK, KOHAUITUOHCD
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3.2.8

[IpakTrueckue paboTEHL. N3mepenne

YAEIBHON TEIIIOEMKOCTH

AT'PEI'ATHBIE COCTOAHUA BEHLIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapooGpazoBanue u KOH/ICHCAIIHS.
Hcnapenue u xunenwe. YaenbHas TeruioTa
napooOpa3oBaHMUsL. 3aBUCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

3.3.2

3.33

3.3.4

AOCONIOTHAS W OTHOCHUTENbHAS BJIAXKHOCTH

Bo3ayxa. HaceleHHbI niap

Teépmoe  Temo.  Kpucrammueckue U
amop¢Hble Tena. AHHU30TPONHS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHuCTaJlJIbI.

COBpeMeHHHC MaTCpHraIbl

[InaBnenuve u Kpucraumzauus. Y JelbHas

TCILJIOTA I1JIaBJICHHUA. CY6J'II/IMaI_[I/I$I

3.35

ypaBHCHI/Ie TEII0BOro OajaHca

3.3.6

3.3.7

TexHuyeckue YCTpONCTBA: TUTPOMETP U
MICUXPOMETP,  KJIOPUMETP,  TEXHOJOTUU
TMIOJIy4€HHUsI COBPEMEHHBIX MaTEpPHAIOB, B TOM

YHUCJIC HAHOMATCPHAJI0B, U HAHOTCXHOJIOTHHN

[IpakTnueckue paboTHI. Nsmepenue

BJIA’KHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

4.1.1

OJIEKTPOCTATHUKA

OnexkTpuzauust Ten. ONEKTPUYECKHH 3apsi.

I[Ba BUJIa DJICKTPUUICCKHUX 3apsA10B

4.1.2

4.1.3
4.14

4.1.5

[IpoBoaHMKY, JTUDIIEKTPUKN U
MTOJTYITPOBOTHUKHU

3aKOH COXpaHEHUs AIEKTPUIECKOro 3apsaaa
B3aumoneiicteue 3apsanoB. 3akon Kymnona
Onekrpuueckoe  mnose.  Hampsok€HHOCTB
3JIEKTPUYECKOIO TIOJIAL. [IpuHIMN
cynepno3unuu. JIMHMKM  HanpsKEHHOCTU

OJICKTPHUYCCKOI'O ITOJIA




4.1.6

4.1.7

4.1.8

4.1.9

PaGota cumim 3JIEKTPOCTATUYECKOTO  TOJIS.

Ilorenuuan. Pa3HocTh MOTEHIINATIOB

HpOBOIIHI/IKI/I U OUSJICKTPUKU B IMOCTOAHHOM
OJICKTPUYCCKOM  IIOJIC. III/IBHeKTpI/I‘IeCKaH

IMPpOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konpaencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.

DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa

Texnudeckue yCTPOHCTBA:  3JIEKTPOCKOIL,
JIIEKTPOMETP, IJIEKTPOCTATHYECKasl 3allUTa,
3a3eMJIeHHE AIIEKTPONIPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBIIA IPUHTEP

4.1.10

IIpakTueckue paboTHI. H3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CYHICCTBOBAHUA IIOCTOAHHOI'O

4.2.1 3JIEKTPUYECKOTO0 TOKa. MCTOYHHMKHK TOKa.
Cuia Toka. [TocTossHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma a1 ygacTka 1enu
423 DNEeKTPUUECKOe CONPOTHBIICHUE. Y IEIbHOE
o CONPOTHUBIICHUE BEILIECTBA
424 [TocnenoBarensHoe, napajuieiabHoe,
o CMEIIaHHOE COETMHEHUE MTPOBOTHUKOB
PaGora snextpuueckoro Toka. 3akoH [xoyns
4.2.5
— Jlenna
4.2.6 MoMHOCTb 31EKTPUYECKOTO TOKA
anexTpoaBxkymas cuna (manee — JJC) u
427 BHYTPEHHEE  COMPOTUBIECHUE HCTOYHHKA
o ToKa. 3akoH Oma s NOJHOM (3aMKHYTOM)
anekTpudeckoi nenu. Kopotkoe 3ambikaHue
428 DNeKTpoHHAsT  MPOBOAMMOCTh  TBEPIBIX

METAJJIOB. 3aBUCHMOCTD COIIPOTUBJICHUA




4.2.9

METAJUIOB oT TeMIIepaTyphl.
CBepxnpoBOIUMOCTb
OnexTpuueckuil ToK B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoaAHUKH. CobOcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
MOJIypoBOIHUKOB. CBOKCTBA p-n mepexona.

[TomynpoBOTHUKOBBIE PUOOPEI

ONEeKTpUYECKUH TOK B DJIEKTPOJUTAX.
DneKTpoIuTHYECKas JMCCOLMALIUS.

DNeKTpoan3

DNEeKTPUUIECKHUI TOK B rasax.
CaMOCTOSTEIBHBIM W HECAMOCTOATEIbHBIN
paspsia. Pa3iuuHbie THIIBI CaMOCTOSTEILHOTO

paspsaa. Monaus. [1nazma

TexHudyeckue  yCTpOMCTBA:  aMIlepMeETp,
BOJIbTMETP, PpEOCTaT, HWCTOYHUKU TOKaQ,
AJIEKTpOHArpeBaTeIbHbIE puOOpHI,
JJIEKTPOOCBETUTEIIbHBIE npudopsl,
TEPMOMETP  CONPOTHUBJICHUS, BAaKYyMHBIN
JMOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI,

HOHprOBO}IHHKOBLIfI Auona, raJlbBaHUKa

[IpakTnueckue paboThlI. N3yuenne
CMEIIaHHOTO COEANHEHMSI PE3UCTOPOB.

N3mepenne DJIC ucTOYHMKA TOKa M €ro
BHYTPEHHEro cornpotusieHus. Habmronenue

ANIEKTPOITH3a

11-12 KJIACC

Kon
pasaena

Koanposepsiemoro
3JIEMEHTa

IIpoBepsiemMble 3JIeMEHTHbI COlEPKAHUSA

4

OJIEKTPOAMMHAMUKA

4.3

MATHUTHOE ITTIOJIE. SJIEKTPOMATHUTHAS NHAYKIWA




4.3.1

432

433

ITocTosiHHEIE MarHUTEL. B3anMoaelcTBrE

IIOCTOAHHBIX MarHuTOB

MaruutHoe mosne. BeKTOp MarHuTHOU
uHaykuud.  [lpuHnun — cynepno3unumu.
JInann MarnutHOM MHAYKuMM. KapruHa
JUHUNA MarHUTHOM MHAYKLIHMHM  IOJIS

IIOCTOAHHBIX MAarHuTOB

MarsnuTtHO€E 10JI€ IIPOBOJHUKA C TOKOM.
KapTuna nuHMN N0JIS JIMHHOTO MPSMOTO
IIPOBOJAHMKA U 3aMKHYTOI'O KOJIBLIEBOI'O
IIPOBOJHMKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. B3aumozeiicTBre npoBOJHUKOB

C TOKOM

434

Cuna Amrmepa, €€ MOJIyNIb U HAIIPaBICHUE

4.3.5

Cuna  Jlopenua, €€ MoAyilp U
HarpaBjieHue. JIBrKeHHe 3apsHKCHHOMN
JaCTHULbI B OJTHOPOAHOM MAaroHuTHOM IT0JIC.

Pa6ota cubl Jlopenna

4.3.6

SIBneHue QJICKTpoMar HUTHOM HHAYKIIUU

4.3.7

IToTok BCKTOpPa MarHuTHOM HHAYKIIUU

4.3.8

4.3.9

/C WHIYKIHUH. 3aKkoH
AJIEKTPOMAarHUTHOM MHAYKInn Papanest

BuxpeBoe anextpuueckoe moae. IC
WHAYKIIMA B IMPOBOJHMKE, IBUKYLIEMCS
MOCTYNATEIbHO B OJTHOPOJIHOM

MAargsuTHOM II10JI€

4.3.10

4.3.11

IIpaBuno Jlenna

NHIyKTUBHOCTB. SIBnenne

camouHaykuu. J/1C camouHayKIuu

4.3.12

4.3.13

4.3.14

3Hepr Ul MArtvuTHOI'O IIOJId KaTYIIKH C

TOKOM
DJIEKTPOMArHUTHOE TTOJIE

TexHudeckne yCTpPOMCTBA: ITOCTOSTHHBIE

MAarHurThl, QJICKTPOMAIrHUTHI,




AIIEKTPOIBUTATENb, YCKOPHUTEIH
AJIEMEHTAPHBIX ~ YACTULl, HWHIYKIIMOHHAs

1e4Yb

4.3.15

[IpakTnueckue paboTHI. N3yuenue
MarHuTHOTO TIOJII KATYIIKU C TOKOM.
HccnenoBanue JeiCTBUS TMOCTOSITHHOTO
MarHuTa Ha  paMKy C  TOKOM.
Hccnenosanue SBJICHUS

AJIEKTPOMATHUTHON MHIYKLIMU

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U O5JIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.1.1

5.1.2

Konebarensnass cucrema. CBoOoaHbIE
KojeOaHus. ['apMOHHMYECKHE KOJeOaHMS.
[lepuon, wacrtora, ammuutyaa u Qasa

KoeOaHui

[IpyxvHHBIN MasTHUK. MaTeMaTHu4eCcKui

MasiTHHK

5.13

YpaBHEHHE TapMOHHYECKUX KOJCOAHMIA.
Kunemaruueckoe u OUHAMHUYECKOE

OITMCAaHHUE KOJeOaTeILHOIO JABVIKCHUA

5.1 5.14

IIpespamenue SHEPrUu pH
rapMoOHMUYecKUx  Kosiebanusix.  CBs3b
aMILIATY/bI KoJie0aHui HUCXOIHOHN
BEJIMYMHBI C aMIUTUTYAaMH Kosie0aHui eé

CKOPOCTH M YCKOPEHUS

5.1.6

5.1.7

Konebarenbubiit  koHTYp. CBOOOJHBIE
AIIEKTPOMArHUTHBIE KoJIeOaHHs B
uaeaIbHOM  KOJeOaTeNIbHOM  KOHTYpE.
AHQIOTHST MEXIy MEXaHHUYECKUMH U
AIIEKTPOMAarHUTHBIMU KOJICOAHUSIMHU.

®opmyna ToMmcona

3aKOH COXPaHEHHsI SHEPTUH B UACATHHOM
K0J1e0aTeIbHOM KOHTYpE

BI)IHY)K)IGHHBIC MEXaHHUYECCKUE

kojiebanus. Pesonanc.  PesonancHas




5.1.8

KpHUBasl. BeinyxaeHHble
AJIEKTPOMarHuTHbIE KOJIeOaHusl.
Ilepemennbiii  Tok. CHHyCOWJANbHBIN

MEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOT0 TOKA.
AMIIIUTYAHOE U JEHCTBYIOIEE 3HAUECHHE

CHJIBI TOKA W HAITPSXKCHUA

5.1.10

5.1.11

Tpancdopmarop. [IpousBoacTso,
nepeaaya u noTpedIeHue dIeKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKU TpHU
MIPOU3BOJICTBE DJEKTPUUYECKON DSHEPIHH.
Kynbrypa UCIIOJIb30BaHUS

AIEKTPOIHEPIUU B MOBCEAHEBHOM )KU3HU
TexHuueckue yCTpoHcTBa: ceiicmorpad,
AIEKTPUYECKUI 3BOHOK, JIMHUU

QJICKTpOoIICpCaav

5.1.12

[IpakTuueckue pabotel. MccnenoBanue
3aBHCHUMOCTH IIEPHUOJA MAJIBIX KOoJeOaHui
rpy3a Ha HUTH OT JUIMHBI HUTH U MaccChl
rpy3a. lccrnenoBanue nepemMeHHOro ToKa
B enu u3 IIOCJIEZI0BATEIBHO
COETMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U

pesucropa

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexannueckue BOJIHBI, yCIOBUS
pacnpoctpanenus. llepuon. CxopocTtb
221 pacnpocTpaHEeHUs] M JUIMHA  BOJIHBL.
[Tonepeunblie U MPOJIOJIbHBIE BOJTHBI
5.2 Nutepdepentus u nudpakius
222 MEXAHUYECKUX BOJH
3ByK. CkopocTh 3ByKa. [ pOMKOCTB 3ByKa.
223 Beicota Tona. TemOp 3ByKa
S04 ONEKTPOMarHUTHBIE  BOJIHBL. Y CIIOBUSA

HU3JTY4YCHUSA  OJICKTPOMArHUTHBIX  BOJIH.




5.3

5.25

B3anmuas opuenranusa BektopoB E, B u v

B JJICKTPOMAarHUTHOM BOJIHE B BAaKyyme

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpa)XeHHUE, TPEIIOMIICHHUE, TTOJIIPH3aLHS,
mudpakuus, uaTepdepenuus. CKopocTh

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana AJIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHue >JIeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[TpuHIMIBI PagiuOCBA3M U TEJIEBUACHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY KaIOIIEH cpeibl

5.2.8

5.3.1

TexHUYECKHE yCTPOUCTBA: MY3bIKAIbHbBIE
WHCTPYMEHTHI, yIIbTPa3BYKOBast
JIMarHOCTHKAa B TEXHUKE M MEIUIMHE,
pajap, paAHONpPUEMHHK,  TEIEBU30D,

anTeHHa, tenedon, CBU-neup
OIITUKA

[IpsimonuHeitHoOe pacrpocTpaHeHue

CBETa B OAHOpOAHOM cpexe. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPaKCHUS
cBera. [locTpoeHre H300paKeHHIA B TIOCKOM

3epKase

5.33

[penomienne cBeta. 3aKOHBI TPETIOMIICHUSI
CBeTa. AOCOITIOTHBIHN OKa3areib

MMPEIOMJIICHUA

534

5.3.5

Ionxoe BHYTPEHHEE OTpayKeHHE.
IIpenenbHbIN yron NOJHOTO BHYTPEHHETO

OTpakKeHUs

Hucniepcust  cBera. CIIOXKHBIM  COCTaB

oenoro ceera. L{Ber

5.3.6

CoOuparone U pacceuBarollnie JIMH3bI.
Tonkasa nmuH3a. DOKyCcHOE pacCTOSHHE U

OIITHYCCKas cuJia TOHKOM JIMH3EI.




5.3.7

[TocTpoenue n300pakeHU B
COOMPAIONIMX W PacCEMBAIOMIMX JIMH3AX.
dopmysia TOHKON JIMH3BL. YBEJIUYCHUE,

JaBaeMoe JIMH30U

IIpenenst [IPUMEHUMOCTH

FGOMCTpH‘ICCKOﬁ OIITHUKH

5.3.8

WNutepdepennius cBera. KorepeHTHbie
UCTOYHUKUA.  YCIOBHS  HaOJIOJICHUS
MaKCHMYMOB u MHUHUMYMOB B
UHTEP(PEPEHITMOHHON KapTHHE OT ABYX

CI/IH(i)aSHLIX KOI'CPpCHTHBIX UCTOYHUKOB

5.3.9

Hudpakmus  cBera.  JudpakmumonHas
pemérka. Y cioBrue HaOJIOICHUS TJIABHBIX
MaKCUMYMOB npu naJICHUU

MOHOXPOMATHYCCKOI'O CBCTa Ha

TUGPaAKIIMOHHYIO PEIIETKY

5.3.10

5.3.11

5.3.12

[Tonsipusanus ceera

TexHudeckue yCTpPOWCTBA: OYKH, JyIa,
¢doroanmnapar, MPOCKIHOHHBIN ammnapar,
MHUKpPOCKOII,  TEJIECKOIN,  BOJOKOHHAs
onTuka, JAudpakIUoOHHas  peméTka,

MOJIIPOU T

[IpakTnueckue  pabotel.  W3mepenue
IoKaszaress npesnomieHus. Mcenenosanne
CBOICTB  M300paKeHMM B  JIMH3aX.

Ha6J'IIOI[eHI/Ie AUCIICPCHUHU CBETA

BJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHuLBI IPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. [TocTynmater TEOPUHU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOIYJII CKOPOCTH CB€Ta B BaKyyMe,

MMPUHIUIT OTHOCHUTCIBHOCTH OuHITEeHHA

6.2

OTHOCHUTEIHLHOCTD OIHOBPCMCHHOCTH.
33.M€)1J'ICHI/IC BpEMCHHU W COKpalICHUC

JTAHEI




6.3 DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3b Macchl C SHEPrHed M UMITYIbCOM
6.4 CBOOOJTHOW YaCTULBL. DHEPTus IOKOs

CBOOOIHOM YaCTHIIbI

KBAHTOBA ®U3UKA

DJIEMEHTBI KBAHTOBO! OIITUKHU

®otonsl. Dopmyna I[lmanka cBsi3u
7.1.1 SHEpruu (poToHa ¢ ero YacTOTON. DHEPrHs

U UMIyJIbC POTOHA

OTtkpsiTHE 51 HCCIIEN0BAHUE
7.1.2 dotodrddexra. OmpiTel A.I'. Cronerona.

3akoHsI hoTodddexTa

YpaBHeHue DHHIITENHA I
7.1.3 doroddpdekra.  «KpacHas  rpaHHIaN
dororddekra
7.14 Jasnenue ceera. OnwiTe! [1.H. JIebenera
7.1.5 XuMu4eckoe JeCTBUE CBETA

TexHHUYECKHE yCTpOoKCTBa: (DOTOIIEMEHT,
7.1.6 dboTomaTUmK, COJIHEYHAs Oarapes,

CBETOIUO/I

CTPOEHUME ATOMA

Monens atoma TomcoHa. OnbBITEH
7.2.1 Pesepdopaa mo uccienoBaHuio CTpOSHUS

aTroma. HnaHeTapHaﬂ MOACJIb aTOMa

Iloctynmater  bopa.  M3nyuenue u
NorjiouieHue (OTOHOB TMpU MEPExojie
7.2.2 aToMa ¢ OJHOTO YPOBHSA DJHEPrUU Ha
npyroi. Buger  cnektpoB.  CriekTp

ypOBHCfI OHCPIrur aToMa BOAOpOJda

BonHoBrle cBoiicTBa yacTul. BoJHEBI &e
Bporins. KopmnyckynsipHo-BOJIHOBOM
7.2.3
nyamu3M. Jludpakius dSIEKTpOHOB Ha

KpHUCTaJljax




7.2.4

7.2.5

7.2.6

CrnoHTaHHOE ¥ BBIHYXX/IEHHOE H3ITy4eHHE.
YCTpoiicTBO M IPUHIIKI PaOOTHI JTa3epa
TexHUYecKre yCTpOUCTBA: CIEKTPAIbHBIN
aHanu3 (CIIEKTPOCKOI), Jla3ep, KBAHTOBBIN
KOMITBIOTEP

[Ipaktuyeckne paboTtsl. Habmroxenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Meroapl HaOMIOJAEHUS W PETUCTPALUH

SJICMCHTAPHBIX YaCTUIL]

OTKpBITHE  PATHMOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuo cocraBa
paaroakTHBHOTO wu3inydeHus. CBoiicTBa
anbda-, Oera-, raMMa-u3JIyqdeHusl.
BrnusiHue pagMoakTUBHOCTH Ha JKUBBIC

OpraHU3MbI

OTkpeITHE  TOPOTOHa U  HEUTpOHA.
Hyknonnas monens siipa I'eiizenbepra —
WBanenko. 3apsn sapa. MaccoBoe uucio

sanapa. N3oTomnsl

7.3.4

7.3.5

Anbda-pacnan. ONEKTPOHHBIN u
MO3UTPOHHBIK  Oera-pacman. ['amma-
U3NydeHUe. 3aKOH  paJMOaKTUBHOIO
pacrazaa

OHeprus CBSI3M HYKJIOHOB B  SJpE.

SAnepuble cuibl. JlepekT Maccsl siapa

7.3.6

SAnepHble peakuuu. JleneHue M CHHTE3

saaep

7.3.7

Snepusiii  peaktop.  TepmosiaepHbIN
cunte3. [IpoOiembl u TNEPCIEKTUBBI
AJIEPHOM DHEPreTHKU. OKOJIOTMYECKHE

ACIICKThI ﬂ)ICpHOfI OHCPICTUKHU




7.3.8

OnemeHTapHble  4acTUllbl.  OTKpbITHE
[IO3UTPOHA. @DyH1aMEHTAIIbHBIE

B3aUMOJICUCTBUA

7.3.9

TexHuueckne yCTpPOMCTBA: JO3UMETP,
Kamepa BunbcoHa, SAEpHBI peakTop,

aroMHas bomOa

7.3.10

[Ipaktuueckue pabotel. HccnenoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

dboTorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3BEé3gHOr0 Heba. Co3Be3mus, sIpKUE

3Bé3,[[I)I, IIJTAHETHhI, UX BUAUMOC IBUXXCHUC

Conneynas cucrema. IlmaHeTsl 3eMHOI
IpYIIIBI. IImaneThI-ruralnThl u ux
CIIYTHHKH, KapJIUKOBBIC ITJIAHCTHI. Mainsie

Testa CoTHEUHOH CUCTEMBI

Connne, dQorocdhepa wu  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Ucrounuk sneprun CosiHIA U 3BE3NT

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKH:
Mmacca, CBETUMOCTh, paJinycC, TeMIIeparypa,
ux B3aUMOCBSI3b. Juarpamma
«CHEKTpaJIbHbIM KJacC — CBETHUMOCTBY.
3BE3Abl  TJIABHOW  IMOCIJIENOBATEIILHOCTH.
3aBUCHMOCTh «Macca — CBETHMMOCTBY» IS

3BE&3]] IJIaBHOM IOCIEI0BATEILHOCTH

8.6

Buytpennee CTpOCHUE 3BE3N.
CoBpemeHHbIE IIPEJICTABIICHUS 0
MIPOUCXOXKIAeHNH 1 sBomounu ConHna u

3BE3. DTambl )KU3HU 3BE3]

8.7

Mneunsii Ilyre — Hama [anakrtuka.
CnupanbHas  cTpykrypa [ amakTuku,
pacupeneneHue 3BE3M, Tasa U IIBUIN.

ITomoxxeame w nBmwxkenne ConHIa B




8.8

lamaktuke. Ilnockas wu chepuyeckas
HOJICUCTEMBI | allaKTUKU
Tuner ranaktuk. PaguorasakThku Hu

KBa3apbl. YEpHBIE IBIPHI B sIpax TajJakTUK

8.9

Bcenennas. Pacmmpenne BceneHHOM.
3akon XaObna. PasOeraHue rajakTHK.
Bospact u paamyc Bcenennoil, teopus
bonpmoro B3peiBa. Mogens  «ropsdeit

Bcenennoit». PenukToBoe uziyyeHue

8.10

Macmrabnas cTpykrypa BceneHHoi.
Mertaranaktuka. Hepeménnsle npoOiaembl

aCTPOHOMUH




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxoBues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeancTBo
«ITpocsenienue»

» Guzuka. 11 knacc. Mskumes I.41., byxosues b.b., Hapyrun B.M.; non
penakmueit [lapdpentreBoit H.A. AxkunonepHoe o61iectBo «M31aTenscTBo

«ITpocBenieHue»

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

[TapdentreBa H.A. «COopuuKk 3agau no pusuke. 10-11 xmacchm.
N3narensctBO «IIpocBemenuey. (Kiiaccnueckuii 1 IUPOKO UCTIONB3YEMBI
3a/layHuK, 0OecrneuyrnBarolIii 0a30BbIid U YTIyOJEHHBIN YPOBEHb OATOTOBKHU

YYAIUXCS, C TOJAPOOHBIMU PELICHUAMH KIIOUYEBBIX 3a]1a4).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://lesson.edu.ru/
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