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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUUA TIpernojiaBanusi yuyeObHoro npeamera «duszmka» B oOpa3zoBaTeIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHs], a TAKKe
YUYHUTBIBAET HEOOXOAUMOCTh pEATM3AMN MEXKIPEIMETHBIX CBA3EH (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey u3yuyeHus (U3MKN Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IJIaHUPYEMbIE
pe3ynbTaTthl  OCBOGHMSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

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

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

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

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPHUPOABI, BBICTYMas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SBJICHUM, M3y4aeMbIX XHUMHEH, OUOJOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBAMHU U Apyrux. M3ydenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyaromuxcsi, B (OpMUpPOBaHHE YMEHHI NPUMEHSATh HAyYHBIA METOJ
MIO3HAHUS TIPU BHITIOJTHEHUN UMHU YUY€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca pusuku 1151 ypOBHS CpEHET0 00IIero 00pa30BaHUs MOJOKEH
pPSAA MW, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

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



Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
0o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymmum B Kypce sBIseTCS
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypc hbu3uku rnpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYroM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke OOCYXKIEHUs
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTyp€ MOCTPOEHUsI PU3NYECKON TeOpuH, posiid (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CucTeMHO-esITeNNIbHOCTHBIN TOAX0A B Kypce (PH3WKU peau3yercs MpPexae
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXcCs.
J1i1st 6a30BOT0 YpOBHS Kypca (PM3UKHU — ITO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke OObEIWHEHBI B OOIIMI CINHUCOK YYEHHYECKHX MPAKTHYECKUX padoT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpPHBIX pabOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM O0ECTeunBaeTcsl OBJAJCHHWE OOYyYalONIMMHCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHKE yIeseTCsl PEIICHUI0 PACUETHBIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A1t pacu€THBIX 3aa4 MPUOPUTETOM SBJIAIOTCS 33a4U C SBHO 3aJJaHHOU
bu3nYecKol MOAENbI0, TO3BOJIIONMIME TPUMEHSATh M3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pasnesoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUSl (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPY’KaIOIIEH
KU3HH, TpeOyromme BBIOOpAa (U3UYECKOW MOACNU IS CUTyalWH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepraabHO-TEXHUUECKOMY
o0ecrniedyeHno y4eOHOro mporecca 0a30BbI YpOBEHb Kypca (DU3HKU HA YpOBHE
cpenHero ooOmero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUAX HWHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe O00OpyAOBaHUE I BBIMOJHEHUS YKAa3aHHBIX B MporpaMMme Mo
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JeMoHCTpanioHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3NKE KIIOYEBbIX JIEMOHCTpalud s
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX HPAKTUYECKUX pPadoT
dopMupyeTcss B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUMBAETCSI B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydJamomuxcs. TemaTMueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUSI JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LIENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

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

e pa3BUTHUE MPEACTABICHUN O HAYYHOM METOJIE MO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa H3yueHHUsI OCHOB
CTpOCHHSI MaTepHH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE YMEHUH OOBSICHATH SBJICHHS C HCIIOJIb30BAHUEM
(bu3nyeCKUX 3HAaHUM U HAYYHBIX J1I0Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA.

JlocTrxeHne 3TUX Ienei 00ecrednBaeTCsl pElIeHHeM CIEeIyIOINX 3a71ad B

mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO O0Iero oOpa3oBaHuUs:

e MpuoOpeTEeHNEe CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHWKY, MOJICKYJSIPHYIO (HU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PM3UKY M DJIEMEHTHI aCTPO(PHU3UKY;

e (dopMupoBaHHE YMEHHUH TIPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJpPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue (GU3NYECKON MOIENH, aIeKBaTHON YCIOBHM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHajlu3a W HMHTEpHpeTanuud UHbOpMaIi,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHME YCJIOBHM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-MUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus otBoautcsa 136 gacos: B 10 kiacce — 68 yacos (2 4aca B Helel0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENAaeT BBIOOP
IpOBENECHHUsS J1a0OpPaTOpHBIX pPabdOT M OMNBITOB € YYETOM HMHAMBHUAYaJIbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

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

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

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

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuonuHeitHoe nBrKeHUE. [[BUKEHNE MAaTEPUAIBHON TOYKHU IO OKPY>KHOCTH
C MOCTOSIHHOM MO MOJYJIF0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactota obparieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne nBuxkeHUs Tena, OPOIICHHOTO TMOJ YIJOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOWIECHHS MEXAY ITyTAMH, MPOWUJICHHBIMUA TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTH  ['anmunes.  IlepBeid  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprio3unuu cuil. Bropoi 3akon HetoToHa aiist
MaTepuagbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepranbHbBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectd. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

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

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3nHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas SHEprusl. [TorenumanbHas SHEprus YIIPYTO
nehopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

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

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IPAKTUUYECKOE NPUMEHEHHUE: BOAOMET, KOIED,
MPYXUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJMIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojielieid. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPUM HACAIBHOIO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30MPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIy4eHHE. Y AelIbHAs TEIJIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocCTh po1eccoB B MPUPO/IE.

TeruioBple  mamuHbl.  [IpUHOUNBL ~ JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHHu4ecKkue yCTpOWCTBA H NPAKTUYECKOE INPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

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

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

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

Mopenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CrOpaHusi, PEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

N3mepeHne yaenbHOu TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHzaeHcauus. Mcnapenue u xuneHue. AOCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HacelmieHHBIM map. YaenbHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JABJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHA30TPONHS CBOMCTB
kpucramioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaibl. IlnaBiaeHue u
KpUCTaJUIM3anus. Y ienbHast Teriora miasneHus. CyOaumanust.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYyYEHUS] COBPEMEHHBIX MaTE€pUaloOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Habroienue HarpeBaHust U MJIaBJI€HUs KPUCTAITIMUYECKOTO BELIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHre OTHOCUTENbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
DnekTpu3anus Tea. DIEKTpUIecKuil 3aps. [[Ba Bua 3IeKTpUUECKUX 3apsIiOB.
[IpoBOAHUKHM,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 3€KTpUYECKUd 3apsi.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  IIpuHuumn



CYHEPHO3ULIUNA DNEKTPUUYECKUX Toyeil. JIMHUM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpoBOAHUKN W JUAJEKTPUKUA B BJEKTPOCTATHYECKOM Tose. [luanekrpuueckas
MIPOHUIIAEMOCTb.

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

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DIEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

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

DONEKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBIIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MApALIEIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

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

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

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COINPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DJIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMYYKOB.

[TonynpoBOTHUKH. CobOcTBeHHas u npuMecHast MIPOBOJANUMOCTh
noJrynpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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



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

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

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

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

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

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

Meoicnpeomemnule nouwsimusi, CBSI3aHHbIE C HM3YYEHHEM METOJOB HAy4YHOI'O
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runoresa, (punuueckas BeIMUMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

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

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

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



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJIEKTPOJUTHYECKas  AUCCOLMALNS,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET WM JApPYIHE), JBUraTeilb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBI MIPUHTED, 3JIEKTPOHArpEBATEIIbHbBIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUWH. [I[pHHIIMI Cynepno3nnny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYKIMU. KapTuHa NMHUNA MAarHUTHOM HWHIAYKLIHWM I10JIS
MOCTOSIHHBIX MAarHUTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHuTHOIO TOJI JUIMHHOTO MPSMOrO IMPOBOJHHMKA M 3aMKHYTOTO KOJBLEBOIO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMAarHMTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOM
WHAYKIUU. OJIEKTPOJABIKYLIAs Cujia HWHAYKIUU. 3aKOH 3JEKTPOMAarHUTHON
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OJTHOPOJHOM MAarHUTHOM ITOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuiel JIopeH11a Ha NOHBI JIEKTPOJIATA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne cCaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue AeMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

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

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHUYECKUMU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanusi. Pezonanc. BeIHYX/IeHHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
AHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HaIIPSDKEHUSI OT BPEMEHHU) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopenb TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

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

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

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

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3J€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHu4ecKue YCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHMKE M MEIULIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakxeHus: U NPeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmronienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOU KoJeOaHuH.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, IPETOMIICHUE,
noJisipu3anus, 1udpaxkius, HHTephepeHIIUs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

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

Cobuparoniyie 1 paccerBarolye TuH3bl. ToHkas nH3a. DOKyCHOE pacCTOsIHUE
U onTHYecKas cuia TOHKOM JuH3bI. [locTpoenne n3o0paxkeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. Wutepdepenuns cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEP(EPEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemiéTka. YcaoBUe HaOMIOACHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacnpoOCTpaHEHUE, OTPAKEHUE U MPEIOMIICHUE CBETa.
OnTuyeckue mpruodopkI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Moieslb CBETOBOAA.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOIILI0 PU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBI0 AUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopmsvie padomul

W3MmepeHne nokasaress npesioMJIEHUs CTEKIIa.



HccnenoBanre CBOMCTB U300paKEHUI B JIMH3AX.
Halnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHUIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKHU. [locTymaTe! criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJII CKOPOCTH CBETa B BAaKyyMe,
IPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MaccChl C SHEPrUEN U UMITYJILCOM PEISATHUBUCTCKON YaCTULIBI. DHEPTrUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEprun (OTOHA C €T0 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
doToapdexra. YpaBHenue OiHmTeiHa 11 poTodPdekra. «KpacHas rpaHunar
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkue YCTpOCTBA M MPAKTHUYECKOE IPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHelIHETO (oTodddexTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

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

BousiHOoBBIE cBOViCcTBAa yacTull. Bosnbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
JTyaJin3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHuyeckue yCTpOHCTBAa M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOnronenue tMHE4aToro CekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
u3nyuenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaIUOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykiionHas monens siapa I'eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.

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

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

Snepnseie peakunu. [lenenue u cuHTe3 AI€p.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
SAJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIE B3auMOJIeicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHn4eckre yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TUMK HOHUBUPYIOLIMUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

HccnenoBanne TpeKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiaafHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BUIAUMOE
JIBUOKEHHUE.

CoiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CojHIIA@ U 3BE3.
3BE3/IbI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHEKTpasbHBIM KJlacC —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCICIOBATEIBHOCTH. 3aBHCHMOCTbL «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIAaBHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, pOJib U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKOU TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MHUPaA, MECTO (PU3NUECKOMN
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3CH C KypCcamMH MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJICIIb, U3MEPECHHE.

Mamemamuxa: peumieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOJ00US TPEyTrOJHLHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYp B 00bEMa Tell.

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

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTAUIMYECKAS CTPYKTypa TBEPIBIX
TeJI, MEXaHW3MbI 00pa30BaHUS KPUCTALTNICCKON PEETKH, CIEKTPATBHBIA aHAJHN3.



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

Texnonozcus: JMHUM DJIEKTpOIIEpenad, TEHEpaTop IEPEMEHHOro TOKa,
3JIEKTPOJIBUraTeNlb, MHIAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKJIEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEpPECax TI'PakIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYTIPABJICHUU B 00pa30BaTEIIbHOM OpraHU3aIlNY;

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

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

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

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHHMS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYAsi 3CTETUKY HayYHOTO TBOPYECTBA,
npucymero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

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

6) IK0JI0rHYecKOro BOCIIUTAHUS

Cc(OPMUPOBAHHOCTh JKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TI00aIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! PU3HKHU OCYIIECTBIISITh MPOEKTHYIO U UCCIEA0BATENbCKYIO IEATEIBbHOCTD
VHIUBUYyaJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH M BBITIOIHITH pa0OTy B YCIOBUAX PEATbHOTO, BUPTYAITBLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIAJ€Th HAy4YHOW TEPMUHOJOTHEH, KIIOUEBBIMU MOHATHUSIMU M METOJAMH
buznueckoil HayKu;



BIIAJICTh HABBIKAMU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

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

BBISABJIATh TPUYMHHO-CJCACTBEHHBIC CBS3M U AaKTyaJIUu3UpOBaTh 3ajJiauy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS TOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

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

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEICATCIIEHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX YUCOHBIX MIPEAMETOB;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

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

Pa6ora c nndopmanueii:

BJIaJIeTh HAaBBIKAMHM TOJyYCHHUS WH(POpMaIMKU (PU3HYECKOTO COACPKAHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHH3aIlMOHHBIX
3a/1a4 ¢ COOTI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHON
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEp)KaHHS B Pa3IM4YHBIX (Gopmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe yueOHbIe 1elCTBUSA:
OCYIIECTBIISATH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU NESATETLHOCTH;
pacrosHaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



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

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbl COBMECTHBIX ICHCTBHM C Y4ETOM OOIIHX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pachpenensaTh poid C y4€TOM MHEHHH YYacTHHUKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOH paboTHI;

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

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

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

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYLIECTBIISTh MMO3HABATENIbHYIO NESITEIbHOCTh B 00JAcTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MIPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO DJPYAHWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh  HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHMUI;

UCIOJIb30BaTh MPUEMBI PEQIIEKCUM ISl OLIEHKH CUTyaluH, BHIOOpa BEPHOIO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3yJIBTaTOB OCBOCHHUS MMPOTPAMMBI 110
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy  O0ydYaroUIuxcs
COBEPIIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, TIPE IO Iar afOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMsI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HAMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TSI U
yCrexy, ONTHMH3M, WHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBEHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIC Pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepuaibHas TOUYKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, aDCOIIOTHO TBEPIOE TEIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnn PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3usi, OpOyHOBCKOE IBMIKEHUE, CTPOSHUE KUIKOCTEH M TBEPIBIX TE,
U3MEeHeHre o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUHU), TEIUIOBOE PaBHOBECHE,
UCIIAPEHHUE, KOHJEHCALUS, IUIABJIICHUE, KPUCTAJLIM3AlUs, KUIICHHE, BIIAXKHOCTH
BO3/1yXa, MOBBHIIICHUE JABJIICHUS Ta3a MPU €r0 HAarpeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXJy NapaMeTpaMH COCTOSIHUS Ta3a B M30Mpolieccax, dJICKTPU3alMs Tell,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpAMHATa, IyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYEeCKasi SHEPrus, MOTEHIUAIbHAsL SHEPIrHsl, MeXaHUuecKas
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXO0JUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOMCTBA TEI M TEIUIOBBIC SIBJICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUsl XaOTUYECKOrO JBHMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSSI J3HEprusi, padbora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyeMbIX BEJIMYMUH, HUX
0o0O3HAaueHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbl, CBA3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEMIECTBA U DJIEKTPUUECKHE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEIIMYMH, MX OOO3HAYECHMS] M EIUHUIIBI; yKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO0 (M3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUEeCcKue
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUSI MEXAHMYECKOM DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLNN CYNEPHO3ULUA CHJ, MPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpPeHEH KMHETUYECKOW DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
aOCOIIOTHOM TeMIlepaTypol, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasinyarh CIOBECHYIO
(bOpMyYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC MIPUHITHUIIBI ICUCTBHUS MAIIIMH, PUOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyupoBaTh MpodaeMy/3aaady U THIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYI0BaHMsI, TPOBOAUTH OTBIT U (POPMYIIMPOBATH
BBIBOJIBL;

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHHS W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy (PU3NYSCKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpOBATH PE3YIHTATHI MOJTYYCHHONW 3aBUCUMOCTH (PU3MUECKUX BETUYUH B BUJIE
Ta0IHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESTEIIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOICTB M J1aOOpaTOPHOIO
00opy10BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJuMbIe JUJIsl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl M OLIEHHWBATH PEaTbHOCTh
MOJIyYEeHHOTO 3HAYCHUS (PU3UUECKOUN BEIIMYUHBI,

pelaTh KaueCTBEHHBIE 3a7au: BHICTPAUBATh JJIOTUYECKU HEMPOTHBOPEUHBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ITPU pELIeHNH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POpPMallMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAaHUS, WHTEPIIPETAIUNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM HWHGOPMALIMK, TOJYYEHHOW W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBAThH MOyIaeMyI0 HH(HOPMAIIHIO;

MPUBOUTH MPUMEPHI BKJIaJla POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3KKE B TOBCETHEBHOM KU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPU OOpalIeHWH ¢ MPUOOpaAMU U TEXHHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIe C BBHIMOJHEHUEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aICKBATHO OIICHHBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM TIPOOIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIE pe3yibTaThl Ha 06a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YJAIOIITUXCSI YMECHHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUDA;

VUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3HYCCKUX MOJICTICH:
TOYEUYHBIN SJICKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DU3HKH: DJICKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHas WHAYKIUs, JEHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsll, 3JEKTPOMArHUTHBIE KOJIeOaHUsI U
BOJIHBI, MPSIMOJIMHEHHOE pPaCIpOCTPAaHEHUE CBETa, OTPaXKE€HUE, MpeTOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYaTOro CIEeKTpa aToMa BOJOPOJa, €CTECTBEHHAas U HMCKYCCTBEHHAas
PaOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MATHUTHEIE,
ONTHYECKHE,  DJEKTPUYECKYI0  TMPOBOAMMOCTH  Pa3IMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHONB3YsS (DU3UUYECKUE BEITHMYMHBIL:
IEKTPUUECKUIN 3apsijl, CHJIa TOKa, AJIEKTPUUECKOE HANpPsDKEHHE, JJICKTPUUECKOe
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIDKYIAs CHUJIa, padoTa TOKa,
WHIYKIUS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHIia, WHIYKTHBHOCTH
KaTYyIIKA, SHEPTHS DJCKTPUUCCKOTO M MAarHUTHOTO ITOJICH, TEPHOJ W YacTOTa
KojeOaHuii B KoysieOaTeTbHOM KOHTYpE, 3apsii W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU OINHWCAHWHM TPABUIBHO TPAKTOBATh (PU3MUYCCKHMA
CMBIC]T HCIIOJIb3YEMBIX BEIIMYWH, WX O0O03HAUCHUS W EIUHUILI, YKa3bIBaTh
(b opMyJIBI, CBS3BIBAIONINE TAHHYIO (U3HUECKYIO BETUYNHY C IPYTUMH BETUUUHAMY,

OMKCHIBATh W3YUYEHHBIE KBAHTOBBIC SIBJICHUS U TMPOIECChI, HCIOJIB3YS
bu3NYecKrue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, MEPUOJ TOJypaciajia, SHEPIHs CBI3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OO0O3HAYCHHS W €IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIONIUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIMYUHBI,

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MTOCJIEI0BATENILHOTO U MapaieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacIpOCTpaHEHHUsI CBETa, 3aKOHbBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa Mg gororddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUSI HMITYJIbCA, 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMcIia, MOCcTysathl bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTPENIECNIATh HANIPABIICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMmIiepa u cuiibl JlopeHia;

CTPOUTh M OIKCHIBATH H300paKEHHE, CO37AaBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynHrpoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOIr0 SKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUSs, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN N3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH C UCTIOJIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YyJIbTATHI
MOJIYYEHHOW 3aBUCUMOCTH (DPM3MYECKUX BEJIMYMH B BHUAE TaOIUI U TpaduKOB,
JIeJaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEIHCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
0o00opy10BaHUS;

pemiath pacu€THbIe 3a7a4d C SBHO 3aJlaHHOW (DU3UUYECKOM MOJIEIIbIO,
UCIIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCIOBUS 33/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYWUHBI U (POPMYIIHI,
HEOOXoaMMbIe i €€ PEeIIeHUs, TPOBOAUTh PACUYETHl M OICHUBATH PEaTbHOCTH
MOJIyYeHHOTO 3HAYeHUs (PU3HUECKOUN BEJIMYUHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYXKIEHUH C OMNOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMALIMOHHBIE
TE€XHOJIOTHH JUISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALMU U TPEICTABICHUS
y4eOHOW ¥ Hay4HO-TIOMYJApHOW WH(GOpPMAIUHU, TMOJIYYCHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMyI0 HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUs UX 0€30IaCHOI0 UCIOJIb30BAaHUS B MIOBCETHEBHOU
KU3HY;

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

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM JKU3HU 1A
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbA M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTaTh B TIpyNIE C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TIpyNIbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESTEIILHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Ne i/ Konrposbuble IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
()
1.1 VISR TENETOART HAYHHOTO 2 https://m.eds00.ru/AVIAWVNQO
MO3HAHUS
Uroro no pazueny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka https://m.edso0.ru/SN02ZMCWXU
2.2 JnHamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 1 1 https://m.eds00.ru/86NRCXHA7
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
0 -
3.1 CHOBHI MOHeVKyMpHO 9 1 https://m.edsoo.ru/HRGV8NOPE
KHHETUICCKOU TeOpUHr
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 IPETATHDIC COCTOMMITE BELECTBa 5 https://m.edsoo.ru/HSM355JCH
@dazoBbIE IEPEXOABI
Hroro no pazneny 24
Paznen 4. 9JIEKTPOJINHAMUKA
4.1 DneKTpocTaTHKa 10 1 1 https://m.edsoo.ru/LSRP72QLI



https://m.edsoo.ru/AV1AWVNQ0
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https://m.edsoo.ru/LSRP72QLI

[ToCTOSIHHBIN 2JIEKTPUYECKHUN TOK.

4.2 12 https://m.edsoo.ru/GEWTDQXWW
Toku B pa3mu4HBIX cpeax
Hroro no pazaeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/GEWTDQXWW

11 KJIACC

HaumeHoBaHue pa3/iesioB U TEM

KoaunuyecTBO 4acoB

duekTpoHHbIe (LM (pPOBbHIE)

Ne i/t Konrpoubnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pazpnen 1. JIEKTPOAUHAMUKA
M )
11 ATHHUTHOE Tofe. JIeKIipoMaraiia 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHIYKIIHS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
M
2.1 CHATIACCIHE 1 SICKTPOMBIHITIIE 9 1 https://m.eds00.ru/3ATLNQKPG6
KoseOaHus
M
2.2 CHATHRCCIGE 1 SHCKIPOMATHITHRE 5 1 https://m.edso0.ru/WQT6385V1
BOJIHBI
2.3 Ornrtuka 10 3 https://m.edso0.ru/TUPOIURXM
Uroro no pazneny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJBHOCTH

OcHOBBI crielaIbHOM Teopun

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEJIBHOCTHU
Uroro no pazneny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/SWOVAWOQORS
4.2 Crtpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.eds00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazaeny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMMUU U ACTPOPU3UKHU
5.1 DNIEMEHTHI aCTPOHOMUU U acTpohU3UKH 7 https://m.edsoo.ru/3EOD6EKXI9
Hroro mo pazaeny 7
Paznen 6. OGOBIHIAIOIIEE IOBTOPEHUE
6.1 O06o0matroiee MOBTOPEHUE 4 ‘ https://m.eds00.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOe Bpems 3 ‘
OBIIEE KOJIMYECTBO YACOB I10 68
I[MTPOT'PAMME



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




IHOYPOYHOE IIVTAHUPOBAHUE

10 KVJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bceero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypcnl
YpoKn dou3unKmn
OHNaNH Ans
®u3uka — Hayka o npupone. Hayunsie QHALNH A/
1 1 LLIKO/IbHUKOB
METO/Ibl TO3HAHUS OKPYKAIOIIETO MUPA S —
becnnatHo
YpoKkn pusmku
Ponb u mecTo pusuku B hopMHpOBaHUH oHNaliH ans
2 COBPEMEHHOI HAyYHOI KapTHUHBI MUpPA, B 1 LWKO/IbHUKOB
MPAKTUYECKOU JICSITEIIbHOCTH JIHOJIeH 6ecnaaTtHo
Mexannueckoe OBUKEHHUE. YDOKN GU3NKN
OHNaNH Ans
3 OTHOCUTENBLHOCTh MEXAHUYECKOTO 1 OHNanH ANA
LLIKONbHUKOB
neuxeHus. [lepemenienue, CKOpocTs, —
becnnatHo
YCKOpEHHE becnnatHo
Ypoku ¢pusmkmn
OHJIaMH AN
4 PaBHOMEpHOE NpAMOIIMHENHOE JBUKEHUE 1 LLIKO/IbHUKOB
becnnatHo
5 PaBHOYCKOpEHHOE NPSIMOIIMHENHOE 1 YPOoKU GU3UKK
JBUKEHHE OHAaiiH Ana
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LUKOJbHUKOB
becnaartHo

YpoKn pusmku

OHNaWiH Ana
5 CBoOoaHoOE majieHue. Y CKopeHue gHAaNH 417
LWKO/IbHMKOB
¢BOOOIHOTO ITaIEHUSA
becnnarHo
YpPOoKU dn3nku
} .
KpuBonunerinoe nsuxenue. [IBuxeHue ORASMEATA
7 . LUKO/IbHUKOB
MaTepUaIbHOM TOYKHU MO OKPYKHOCTH
6ecnnatHo
Ypoku dunsmnKkm
HpI/IHLII/Il'[ OTHOCHUTEIbHOCTH I anuies. OHaWH aNA
8 HNuepuunanbHble CUCTEMBI OTCUETA. LKO/IbHMKOB
[Iepseii 3akoH HproTOHA becnnatHo
YpPoKu dunsnku
Macca tena. Cuna. [Ipunuun OH/IaliH Ans
9 cynepno3uiuu cui. Bropoii 3akon LUKO/IbHUKOB
Herotona niiga maTepuanbHOM TOUKH becnnatHo
YpPoKu dn3nku
} .
10 Tpernii 3akoH HproToHa 111 ORIV AMA
LWKOJIbHUKOB
MaTepHATbHBIX TOYEK E—
6ecnnatHo
1 3akoH BceMUpHOTO TsiroTreHus. Cuma Ypoku dpu3smnKmM

TAXKCCTH. HepBa;I KOCMHUYCCKast CKOPOCTb

OHAAMNH AnA
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LUKOJbHUKOB
becnaartHo

YpoKn pusmku

OHJIaMH AN
12 Cwita ynpyroctu. 3akoH ['yka. Bec tena WKO/IbHUKOB
b6ecnaaTHo
YpPOoKU dn3nku
Cuna tpenus. KoappuuueHt TpeHus. oHnaiiH ana
13 Cwita conpoTUBIICHUS TIPU JBUKEHUN LWKO/IbHUKOB
TeJa B KUAKOCTH UJIU ras3e 6ecnnaTHo
IMocTynaTenbHOE U BpalaTeabHOe Ypoku dusuku QXU GUSHKA
JIBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. oHNanH ANA
14 LUKONbHUKOB
MowmenTt cunsl. IInedo cunel. YciaoBus E—
paBHOBeCHsI TBEPJIOTO Tea becnnario
Nmnynsc MaTepraibHOW TOUYKH, CUCTEMBI Y OKT N3NKN
MaTepHualbHbIX TOUEK. IMIyJbC CUJIBL. QrHNanH ANA
15 LUKO/IbHUKOB
3aKOH COXpaHEHMsI UMITYJIbCA. B —
PeakTnBHOE nBIDKEHNE becnnatHo
Pa6oTa ¥ MOITHOCTb CHJIBIL. Y 0'“:' EMLY
16 Kunerndeckas sHeprust MaTepuaabHON onfiavin A7A
Touku. Teopema 06 M3MeHEHUN LWKO/NbHNKOB
KUHETHUYECKOW SHEPTUH becnnaro
ITorennmansHas >HEPTHSL. Ypoku du1smnkm
17 [ToTreHunanbHas sHEprus ynpyro OoHNaWH ana

ne(OpMHUPOBAHHON MPY>KUHBI.
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[MoTennmansHas YHEpPrus Teaa BOIU3U
MTOBEPXHOCTU 3EMIIU

LUKOJbHUKOB
becnaartHo

HOTeHI_II/IaJ'ILHble 1 HCTIOTCHI U AJIbHBIC

YpoKn pusmku

cuiibl. CBSA3b pabOTHI HEMTOTEHIIUATBHBIX OHNaWiH Ana
18 CHJI C U3MEHEHUEM MEXaHUYEeCKOH LWKONbHUKOB
SHEPTHU CHUCTEMBI Tell. 3aKOH COXPaHCHHUSI becnnarto
MEXaHHYECKOW IHEPTUU
YpoKu dusnkm
JlaboparopHas padota «lccnenoanue Ypokn pusnkn
oHNaiH ana
CBSI3U PaOOTHI CHIIBI C H3MCHEHUEM CRAaH ATA
19 . LIKO/IbHUKOB
MEXaHHYECKOW YHEPTUU Tejla Ha IIpuMepe
becnnatHo
PaCTSKCHUS PE3HHOBOTO KI'yTa)
YpoKkn usmnku
KonTtponbsHas pabota o Teme OHNaMH ANs
20 «Kunemarnka. /[nunamuka. 3aKoHbI LWKO/IbHWKOB
COXpaHEHHS B MEXaHUKE BecnnartHo
YpoKu dusnkm
OCHOBHBIE TIOJIOKEHHUST MOJIEKYJIISIPHO- OHJ1aliH Ann
21 KMHETHUYECKOUM Teopuu. bpoyHoBCKOe LWKO/IbHUKOB
neuxenue. uddysus 6ecnnartHo
YpoKkn pusmnku
XapaxTep JBUKESHHS U B3aUMOJICHCTBUS OHNaliH ANA
22 YacTHI] BelecTBa. Moenu CTpoeHust LUIKO/IbHUKOB
ra30B, )KUIKOCTEH M TBEPBIX TN BecnnartHo
23 Macca moneky:n. KonmuecTBo BemecTsa. Ypoku pusukn

ITocrosnnas ABoraapo

OHJIaMiH Ans



https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika

LUKOJbHUKOB
becnaartHo

YpoKn pusmku

.. Y,
24 Tennosoe paBHOBecue. Temneparypa u e€ QANAAH AN
LUKO/IbHUKOB
n3mepenue. lllkana remneparyp Llenbcus S —
becnnartHo
YpoKn dou3unKmn
. OHNaH ANnA
o5 Wneanpueiii raz 8 MKT. OcHOBHOE e
LUKOJ/IbHUKOB
ypaBHeHue MKT LIKONbHNKOB
becnnatHo
Ypoku dpusvkm
AOcoutoTHas TeMIiepaTypa Kak Mepa Ypoku busniky
- 5 .
CpeaHel KHHETHYECKOM SHEPrUuun OHMauH ANA
26 LLIKO/IbHUKOB
JBUKEHUSI MOJIEKYJI. Y paBHEHHUE S —
. becnnatHo
MenneneeBa-Knanelipona E—
YpoKun dusunKmn
OHAaMNH AnA
27 3akon JlanpTonHa. ['a30BbIe 3aKOHBI LUKONBbHUKOB
becnnatHo
YpoKn dusnKmn
JlabopaTtopHast pabora «HcciaenoBanue oHIaVH ANA
28 3aBHUCHUMOCTHU MCKAY IMapaMCTpaMU LWKONbHUKOB
COCTOSAHUA pa3pCKCHHOTO Ira3a» 6ecnnaTHO
29 H3omporecchl B UI€alIbHOM Ia3e U UxX Ypoku d13nKu

T pa(pnqecxoe MNpEaACTaBJICHUC

OHAAMNH AnA
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LUKOJbHUKOB
becnaartHo

BnyTtpeHnHss sHeprus

YpoKn pusmku

TEPMOJIMHAMUYECKON CUCTEMBI U OHNalH anga
30 crioco0n! €€ u3menenus. Koanuectno WKO/IbHUKOB
TEIUIOTHI U paboTa. BHyTpeHHsIs sHEeprus becnnatHo
OJTHOATOMHOT'O HACAJIbHOTO ra3a
YpoKkn pusmku
OHAAMNH AnA
31 Buas! Tenonepenaun LWKO/IbHUKOB
6ecnaaTHo
YpPoKu dnsnku
VaenbHas TEMIOEMKOCTh BEIISCTBA. OHNaliH ANs
32 KonudecTBo TemioTel nmpu WKONBHUKOB
Teronepenaye. AnnadaTHbIN TIpolece 6ecnnaTHo
Ypoku dpusvkm
= OHNaH Ans
IIepBrIil 3aKOH TEPMOAMHAMUKHU U €TO OHANH AN
33 LWKO/IbHUKOB
IIPUMEHEHNE K U30IIPOLIECCaM S E—
6ecnaaTHo
YpPoKu dunsnku
OHAaMNH AnA
HeobpaTtumocTs poI1ieccoB B MPUPOIE.
34 . LWKO/IbHUKOB
BTopoii 3ak0H TepMOIUHAMUKHI S E—
6ecnnatHo
35 [Ipunnun nevicteus u KIIJ tennosoi Ypoku dunsnkm

MalIuHbI

OHJIaMH AnAa
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LUKOJbHUKOB
becnnaTtHo

36

[uxn Kapno u ero KIIJ]

YpoKn pusmku

OHAANH AnA
LLKOJIbHNKOB

becnnatHo

37

DKoorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH

YpPOoKU dn3nku
OHAAMNH AnA
LUKOZIbHUKOB
b6ecnnaTHo

38

39

Ob6o6maromuii ypok «MonekysipHas
¢dusuka. OCHOBBI TEPMOAMHAMHKI)

KonTtponbHas pabora o teme
«MonexynspHas ¢puznka. OCHOBBI
TEPMOJMHAMUKI

Ypoku dunsmnKkm
OHJIaNH Ans
LUKOJIbHNKOB

becnnartHo

YpPoKu dunsnku
OHAaMNH AnA
LUKOJIbHUKOB
b6ecnnaTHo

40

[TapooOpa3zoBanue u KOHICHCAIIHSI.
Hcnapenue u kunenue

YpPoKu dn3nku
OHNaNH Ana
LLUKOJIbHUKOB
becnsaTtHo

41

AOCOIIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTH BO3/AyXa. HacklleHHbIi map

YPOoKu dU3MKHU
OHAAMNH AnA
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LUKOJbHUKOB
becnaartHo

42

TBépnoe teno. Kpucramnmueckue u
amopdHbIe Teaa. AHU30TPOITHS CBOMCTB
KpuCTaIIOB. JKuKue KpucTasuibl.
CoBpeMeHHbIE MaTepHaIb

YpoKn pusmku

OHAANH AnA
LLKOJIbHNKOB

becnnaTtHo

43

IlnaBnenue u kpuctamm3anus. Y 1eabHast
teruioTa tiasienus. CyOnumarus

YpPOoKU dn3nku
OHAAMNH AnA
LUKOZIbHUKOB
b6ecnnaTHo

44

45

.ypaBHeHHeTeHHOBOﬂ)6aHcha

OnexTpuzanus Teil. JNEKTPUIECKUI
3apsa. J{Ba BUAA 2JIEKTPUUECKUX 3apsiioB

Ypoku dunsmnKkm
OHJIaNH Ans
LUKOJIbHNKOB

becnsaTtHO

YpPoKu dunsnku
OHAaMNH AnA
LUKOJIbHUKOB
6ecnnaTHo

46

[IpoBOoAHMKH, TUIIEKTPUKHU U
MOJIYTIPOBOTHUKH. 3aKOH COXPaHECHHS
3JIEKTPUYECKOTO 3apsiia

YpPoKu dn3nku
OHNaNH Ana
LLUKOJIbHUKOB
becnnatHo

47

B3aumopeiictBre 3apsiaoB. 3aKoH
Kynona. To4yeunslii anekTpuyecKuit

3apsia

YPOoKu dU3MKHU
OHAAMNH AnA
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LUKOJbHUKOB
becnaartHo

48

Hanpspk€HHOCTD 31EKTPUYECKOTO TOJSL.
[TpuHIMI CyNeprIO3UIIH SIEKTPUUECKUX
nosiei. JInnuu HanpsKEHHOCTH

YpoKn pusmku

OHAANH AnA
LLKOJIbHNKOB

becnnaTtHo

49

Pabota cuit aneKkTpocTaTHuecKoro moJis.
ITorennuan. Pa3HoCTh MOTEHIINAIOB

YpPOoKU dn3nku
OHAAMNH AnA
LUKOZIbHUKOB
b6ecnnaTHo

50

51

[IpoBOIHMKY M AUDIIEKTPUKU B
3JIEKTPOCTATUYECKOM I10JI€.
Jusnexkrpudeckasi IpOHULIAEMOCTD

OnexrpoéMkocTs. Konnencatop

Ypoku dunsmnKkm
OHJIaNH Ans
LUKOJIbHNKOB

becnsaTtHO

YpPoKu dunsnku
OHAaMNH AnA
LUKOJIbHUKOB
6ecnnaTHo

52

DIEeKTPOEMKOCTD MIIOCKOTO
KOH/IeHCAaTopa. DHEPTHUs 3apsHKEHHOTO
KOHJIeHCcaTopa

YpPoKu dn3nku
OHAANH AnA
LUKONbHUKOB
6ecnaaTHo

53

JlabopaTtopHas pabota "M3mepenne
3NEKTPOEMKOCTH KOHJeHcaTopa"

YPOoKu dU3MKHU
OHAAMNH AnA
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LUKOJbHUKOB
becnaartHo

[IpuHIMI NEelCTBUSA U IPUMEHEHNE

YpoKn pusmku

KOHJICHCATOPOB, KOTTMPOBAIILHOTO OHNIANH AnAa
o4 arnmapara, CTpyMHOro IIpUHTEpa. LWKONIbHNKOB
DJIEKTpOCTATUUYECKas 3aIUTa. 6ecnnatHo
3a3eMiieHHe AIEKTPOIPUOOPOB
i Ypoku dusmkmn
DIIEKTPUYECKHUI TOK, YCIOBHS €0 YDOKM dU3NKN
i OHNanH AnA
cymectBoBanus. [TocTosuusblil Tok. Cumna OHNanH ANA
95 LUKONbHUKOB
toka. Hanpsbxkenne. ConpoTuBiIcHHE. EEE—
becnnatHo
3akoH OMa aJid yyacTka 1enu —_—
[TocnenoBarensHOE, MapalIeiabHOE, YPOKU GU3NKN
OHNanH AnA
CMEIIaHHOE COeIMHEHHE TIPOBOHHKOB. OHNGNH ANA
56 0.5 LUKONIbHUKOB
JlaGopaTtopHast pabora «3yuenue —
6ecnnaTHo
CMEIIAaHHOTO COCIMHEHHS PE3UCTOPOBY» —
Ypoku dpusvkm
OHNaNH AnA
Pa6oTa 1 MOLIHOCTB SJIEKTPUYECKOTO OHNanH ANA
S7 LUKONbHUKOB
ToKa. 3akoH Jlxoyns-Jlenua —_——
becnnatHo
3akon OMa A1 OJTHOM (3aMKHYTOI) Ypoku dusmnkm
anexkTpuyeckoi nemnu. Kopotkoe OHNaMNH AnAa
58 3ambikaHue. JlabopaTopHas pabora 0.5 LWKO/IbHMKOB
«3mepenne DJ1C uCTOUHMKA TOKA U €T0 6ecnnatHo
BHYTPEHHETO COIPOTUBIICHUSD)
PesepBHrlit ypok. KontponbHas pabota YPOKM GU3MKHM
59 o Teme "DnekTpoauHaMuka’ / OHNalH Ana

Bcepoccuiickas nmpoBepounasi paboTa
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LUKOJbHUKOB
becnaartHo

YpoKn pusmku

Ob6o0marormit ypox OHJIalH AnA
60 «DnexTpoauHamuKkay / Beepoccuiickas WKO/IbHUKOB
poBepovHas paboTa 6GecnaaTtHo
DJIEKTPOHHAs MPOBOJIUMOCTh TBEPIBIX YPOKM Gu3nki
OHNaiH Ana
METaJUIOB. 3aBUCUMOCTH CONTPOTUBIICHUS e
61 LUKO/IbHUKOB
METaJIOB OT TEMIIEPATYPHI. S —
6ecnnatHo
CBepXIpoBOIUMOCTh
Ypoku dunsmnKkm
5 OHnanH Ana
DIIEKTPUUYECKHI TOK B BaKyyMe. OHAAVH ANA
62 N LKO/IbHMKOB
CBoiiCcTBA 3JIEKTPOHHBIX ITYYKOB S E—
6ecnaaTHo
[TonynpoBoaHUKH, UX COOCTBEHHAS U YPOKM GU3NKM
= OHNaitH Ana
pUMecHask MPoBOAUMOCTh. CBOICTBa e
63 LUKO/IbHUKOB
p—~n-niepexoaa. 11omynpoBoIHUKOBEIE -
IpUGOpEI 6ecnnatHo
DIIEKTPUUYECKHI TOK B pacCTBOpax U YPOKM GU3NKM
OHAanH Ana
64 pacIIaBax 3MeKTPOIHTOB. -
LKO/IbHMKOB
DIIEKTPOTUTHIECKAs JUCCOITHAITHSI. —_—
6ecnnaTtHo
DneKTpoan3 -
DIIeKTPUYECKHI TOK B Ta3ax. Ypoku dusmnkm
65 CaMOCTOSTEIIbHEIN 1 OHMaNH Ans

HECAMOCTOSTENBHBIN pa3psa. MomaHus.
ITna3zma
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LUKOJbHUKOB
becnaartHo

DIIeKTpUUYECKHE MPUOOPHI M YCTPOMCTBA U

YPoKu dU3nNKHu

OHAANH AnA
66 WX MpaKTH4YecKoe nmpuMeHenue. [IpaBuia 1 LIKO/IbHUKOB
TEXHUKHA 0€30I1aCHOCTHU 6ecnnaTHo
KonTponbHas pabota no Teme YPOKM Gu3nki
o OHNanH ans
«Qnexrpocraruka. [locTosHHbII on/land AR
67 o 1 LUKOJIbHUKOB
IEKTPUICCKUH TOK. TOKH B pa3IUIHBIX ==
becnaartHo
cpemax» becnaaTH
YpPoKu dU3nNKHu
5 3 N
PeseprHblit ypok. O600maronmii ypox mo QHNavH ANA
68 1 LUKObHUKOB
TtemaM 10 kiacca -
becnsaTtHO
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoubusie IIpakTHueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
IlocTostHHBIC MATHUTEI U UX YDOKN GU3NKM
= OHNanH AnA
B3auMojieiicTBHEe. MarHuTHOE T0JIE. OHALAN ANA
l o 1 LUKOJIbHUKOB
Bektop MaruuTHOM MHAYKUMH. JIMHUM —_—
o 6ecnnatHo
MarHuTHON MHIYKIIUU EEE—
YpoKkn pusmku
MarauTHO€ 1oJie MPOBOJIHUKA C TOKOM. oHNaliH ans
2 OnbiT Opcrena. Bzaumonelicteue 1 LWKO/IbHUKOB
IIPpOBOAHHUKOB C TOKOM 6ecnaaTtHO
YpOKu dun3nkm
OHNanH AnA
JlaGoparopras pabora «M3ydenue -
3 1 1 LIKONIbHUKOB
MarHUTHOTO TIOJISI KATYIIKH C TOKOM)» S —
6ecnnatHo
JleicTBMe MarHUTHOTO IOJISI Ha Ypoku dusmnkm
MPOBOJHUK C TOKOM. Cuita Amriepa. OHNaNH ans
4 Jlaboparopnast pabota «MccnenoBanue 1 1 WKO/IbHNKOB
JIEWCTBUS IMIOCTOSSHHOTO MarHuTa Ha becnaartHo
PaMKy C TOKOMY
Ypoku ¢pusmkmn
JlelicTBre MarHUTHOTO OJIS Ha oHNaiiH ana
5 JBIKYIIYIOCS 3apSKEHHYIO YaCTHILY. 1 LWKO/IbHUKOB
Cuna Jlopennia. Pabota cumnst Jlopenma 6ecnnaTHo
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DJieKTpoMarHuTHas MHAyKnus. [loTok

YpoKn pusmku

. OHN1alH ANnA
BEKTOpa MarHuTHOM uHAyKuuu. IC oHNanH ANA
6 o LUKOJIbHUKOB
WHAYKIUU. 3aKOH 3JIEKTPOMarHuTHOM E
becnnartHo
naaykunu Gapanes —
YpoKu dusnku
OHJIaMH Ans
7 Jlaboparopuas padota «Vccienoanue
o LLIKO/IbHUKOB
SIBJICHUS DJIEKTPOMArHUTHON MHIYKIIHH =
becnnatHo
Ypoku dpusvkm
WHIyKTHBHOCTD. SIBIEHME Ypoki Gu3nku
OHNaH ANnA
camonnaykuuu. JJ1C caMOMHayKIUU. oHNanH ANA
8 LLIKO/IbHUKOB
DHeprusi MarHUTHOTO TOJIsl KaTYLIKH C e
becnaartHo
TOKOM. DJIEKTPOMarHuTHOE 1oJie E—
TexHuueckue ycTpoicTBa u ux Ypoku du1smnKm
MPUMEHEHHUE: TOCTOSIHHBIE MarHUTBHI, OHJIalH ANnAa
9 3JIEKTPOMArHUTHI, DJIEKTPOBUTATEND, LUKONIbHUKOB
YCKOPHUTEIN 3JIEMEHTAPHBIX YaCcTHII, becnnatHo
WHyKIIMOHHAS T1€Yb
YpoKn duUsnKmn
o HJ1aliH AnAa
O606maronuii ypok «MarHuTHOE TIOJE. OHAGNH ANA
10 LUKO/IbHVUKOB
DneKTpoMarHuTHast MHIYKITUS et
becnnatHo
Ypoku pusvkm
KonTponbnas pabota mo Teme oHNaiiH ans
11 «MarnutHoe nose. DJIeKTpOMarHuTHas WKONBHUKOB
WHIYKLIUSD) becnnatHo
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CB0OOIHBIE MEXaHNYECKME KOIeOaHusl.

YpoKn pusmku

12 I"apmonnueckue konedanus. YpaBHEeHUE QHABIAH ANA
rapMOHMYECKUX KOJIeOaHUIA. LKOABHWKOB
IIpeBpameHne SHEPrun becnnatHo
JIaGoparopnas pabora «HccienoBanue YDOKM dU3MKu
3aBHCHMOCTH TIEpHO/Ia MAJIBIX KoJeOaHui OHnaitH anA

13 LWKO/IbHWKOB
rpy3a Ha HATH OT JUTMHBI HUTH U MacChl =eormAns
rpy3a» 6ecnnatHo
Konebarenbublit KoHTYp. CBOOOIHBIE YPOKM dpU3nKM
JJIEKTPOMArHUTHBIC KOJIcOaHuUs B OHNaH ana

14 UJealbHOM KOoJieOaTeTbHOM KOHTYpE. LKO/IbHMKOB
AHanorust MexxJ1y MeXaHH4eCKUMHU U 6ecniaTtHo
AJICKTPOMArHUTHBIMU KOJICOAHUSAMU

YpoKkn pusmku
®opmyna TomcoHa. 3akoH cOXpaHEeHUS OHAAIH ans

15 SHEPTUH B UJIeaTbHOM KOJIeOaTeIbHOM WKOIbHUKOB
KOHTYpE b6ecnnatHo
[IpencraBienue o 3aTyXaroNX YPOKM dU3NKM
KoseOaHusx. BelHyXIeHHBIE OHMaWH ana

16 MeXaHW4eCcKHe Koiaebanus. Pezonanc. LWKO/IbHUKOB
BrIHYKIeHHBIC JIEKTPOMAarHUTHBIC 6ecniaTHo
KoJieOaHMs
IlepemennsbIit Tok. CHHYCOUJAJIBHBIN Ypoku dunsnkm
IepEMEHHBIN TOK. MOIIHOCTh OHNAWNH Ann

17 IIEPEMEHHOT0 TOKa. AMIUIUTYTHOE U LWKO/IbHWKOB
JIEWCTBYIOIIIEE 3HAYEHUE CHIIbI TOKA U 6ecnnatHo

HAIps>KCHUA
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Tpancdopmarop. [IponsBosacTso,

YpoKn pusmku

OHJ1avH ANnA
18 nepenavya u noTpedaeHue dIEKTPUIECKON WKONBbHUKOB
SHEPTUH becniaTtHo
VCTpOHCTBO U PAKTHYECKOE YpOKM dU3uKM
QHNaiiH ana
TIIpUMEHEHHE SIEKTPUIECKOr0 3BOHKA, OHALAN ANA
19 o LIKO/IbHUKOB
reHeparopa MmepeMeHHOro TOKa, TMHUH e
becnnatHo
aJIeKTpoIepeaay —_—
YPOKM Grsnkm
DKOJIOrHYECKUE PUCKHU [IPH YDOKM dU3NKN
OHNaiH Ana
MIPOU3BOJICTBE JICKTPOIHEPTHH. OHNGNH ANA
20 LIKO/IbHUKOB
Kynbrypa ucnosb3oBaHus S —
o becnnatHo
AJIEKTPOIHEPTHHU B TIOBCETHEBHOM KU3HU —
MexaHnu4ecKue BOJIHBI, YCIOBUS YPOKM GU3NKM
QHNaiiH ana
pacripoctpanenus. [Tepuox. CKopocTh OHNAUH ANA
21 LIKO/IbHWUKOB
pacrpocTpaHeHHs U JJTMHA BOJIHBI. S
becnnatHo
[TorepeuHble U TPOAOITBEHBIE BOTHBI —_—
Ypoku dpusvkm
OHNalH AnA
3Byk. CKOpOCTb 3ByKa. | pOMKOCTB 3BYyKa. e
22 LIKO/NIbHUKOB
Bricota Tona. TemOp 3Byka S —
becnnatHo
Ypoku dbursmnkm
DJNEeKTPOMAarHUTHBIC BOJHBI, X CBOHCTBA oHNaltH ans
23 1 ckopocTh. 1lIkama 31eKTpOMarHuTHBIX WKO/IBHUKOB
BOJIH 6ecnnatHo
24 [TpuHIUTIBI PaAHOCBSI3U U TEICBUICHHUS. Ypoku dr3mnkm

PazButue cpeacts cBsa3u. Paguonokamus

OHJ1aH AnAa
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LUKOJbHUKOB
becnaartHo

YpoKn pusmku

OHNaWiH Ana
KonTponbnas pabota «Konebanus u QHASAH AN
25 LWKO/IbHUKOB
BOJIHBD»
becnnarHo
YpPOoKU dn3nku
[IpsiMonrHEHOE pacpoOCTPaHEHUE CBETA OH/aMH ANA
26 B OJTHOPOAHOU cpene. TodeuHbIit LUKO/IbHUKOB
MCTOYHHK cBeTa. JIyu cBeta 6ecniaTHo
Ypoku dunsmnKkm
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS OHJIaMH ANiA
27 cgeta. [locTpoenue n3obpaxeHuii B LWKO/IbHUKOB
IUIOCKOM 3€pKajie becnnatHo
YpPoKu dunsnku
IIpenomiienue csera. [lonnoe OHJIalH ANA
28 BHyTpeHHee oTpakeHue. [IpenenbHbrit LIKO/JIbHUKOB
YTOJI TIOJIHOTO BHYTPEHHETO OTPAKEHUS 6ecniaTHo
YpPoKu dn3nku
OHNaH Ans
29 JlabopaTopnas pabora «/3mepenne OHASHH AN
LWKOJIbHUKOB
MOKAa3aTesl MPETOMIICHHSI CTEKIIa EEEE—
6ecnnatHo
JIunzel. [locTpoenune n3o0pakeHuit B Ypoku dpu3smnKmM
30 nmuH3e. Dopmyra TOHKOM TUH3BI. OH/1alH ANnga

YBenuueHue JIMH3bI
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LUKOJbHUKOB
becnaartHo

31

JlaboparopHnast pabota «MccnenoBanue
CBOMCTB M300pa)kKCHHUH B JIMH3AX)

YpoKn pusmku

OHAANH AnA
LLKOJIbHNKOB

becnnaTtHo

32

Jucnepcus cBera. CIoKHBINA COCTaB
6enoro ceera. Ler. JlaboparopHas
pabota «Habmoqeane AuCrepcuu CBETay

YpPOoKU dn3nku
OHAAMNH AnA
LUKOZIbHUKOB
b6ecnnaTHo

33

34

WNurtepdepenmus creta. Audpakius
ceta. [ludpakinuonnas pemeérka

[TonepedyHOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

Ypoku dunsmnKkm
OHJIaMH Ana
LUKOJIbHNKOB

becnsaTtHO

YpPoKu dunsnku
OHAaMNH AnA
LUKOJIbHUKOB
6ecnnaTHo

35

OnTrueckue MpuOOphI U yCTPOICTBa U
YCIIOBHSI X O€3011aCHOr0 IPUMEHEHUS

YpPoKu dn3nku
OHNaNH Ana
LLUKOJIbHUKOB
becnnatHo

36

['paHuIBI TPUMEHUMOCTH KJIACCUYECKOM
MexaHukH. [locTynarsl cnenuanbHON
TEOPUHU OTHOCUTEIBHOCTH

YPOoKu dU3MKHU
OHAAMNH AnA
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LUKOJbHUKOB
becnaartHo

37

OTHOCHUTENBHOCTD OJJTHOBPEMEHHOCTH.
3ameJieHre BpeMEHH M COKpAIIEHUE
JUINHBI

YpoKn pusmku

OHAANH AnA
LLKOJIbHNKOB

becnnaTtHo

38

OHeprus U UMILYJIbC PEISITUBUCTCKON
yacTulibl. CBS3b MacChl ¢ SHEPrUEH U
UMITYJIbCOM. DHEPIusl MOKOs

YpPOoKU dn3nku
OHAAMNH AnA
LUKOZIbHUKOB
b6ecnnaTHo

39

40

KonTponbras padorta «Ontuka. OCHOBEI
CHELUAaJIbHON TEOPUU OTHOCUTEIBHOCTH

®oronsl. opmyina [Inanka. DHeprus u
UMIYJbC (HOTOHA

Ypoku dunsmnKkm
OHJIaMH Ana
LUKOJIbHNKOB

becnsaTtHO

YpPoKu dunsnku
OHAaMNH AnA
LUKOJIbHUKOB
6ecnnaTHo

41

OTKpBITHE U HCCIIEIOBAHNE
dbotorddekra. OnbiTel A. I'. CToneroBa

YpPoKu dn3nku
OHNaNH Ana
LLUKOJIbHUKOB
becnnatHo

42

3akonbl portorddekra. YpaBHeHNE
DuiHmTeitna g potorddexra.
«Kpacnas rpanuna» gortosddexra

YPOoKu dU3MKHU
OHAAMNH AnA
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LUKOJbHUKOB
becnaartHo

YpoKn pusmku

OHNanH Ana
43 HaBnenwne cBeta. Onbitel 11. H. onnan ANA
o LUKO/IbHUKOB
JleOeneBa. XMMHUYECKOE IEHICTBUE CBETA —_—
b6ecnnatHo
TexHudeckue ycTpoicTBa u YpoKM Gr3nKu
. .
MPAKTUYECKOE TPUMEHEHHUE: OHNaNH ANA
44 LIKOJIbHNKOB
(doTorIeMeHT, POTOAATYNK, COTHEUHAS e
b6ecnnaTHo
Oarapesi, CBETOIHO]] —
Ypoku dunsmnKkm
OHNanH AnA
Perenue 3a1a4 o TeMe « DJIeMEHTHI ORNanH ANA
45 . LUKO/IbHUKOB
KBAaHTOBOM ONTHKHW) S E—
becnnatHo
YpPoKu dunsnku
Monens atoma Tomcona. OneIThl OHAaliH ANs
46 Pesepdopna no paccesHUIO 0-4acTHIL. LWKO/IbHUKOB
[LmanerapHast MOJ€Ib aTOMa becnnatHo
YpPoKu dn3nku
OHJIaNH Ans
a7 [Toctynatel bopa LIKONBHUKOB
becnnatHo
N3nyyenue u nornomenrne (GOTOHOB MpH Ypoku d13nKu
48 nepexo/ie aToMa ¢ OJJHOTO YPOBHS OHMaNH ang

SHEPruM Ha Apyroi. Buapl ciekTpos
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LUKOJbHUKOB
becnaartHo

BoaHoBEIe cBOiicTBa yacTull. BoaHEI ae

YpoKn pusmku

49 bpoiina. KopnyckynsipHO-BOJIHOBO# QHAGIH ANA
nayanu3M. CIIOHTaHHOE M BBIHYKJIEHHOE LLKONBHUKOB
U3Iy4YeHHe becnnatHo

YPOKM dU3MKn
OTkpbITHE PAAMOAKTUBHOCTH. ONBITHI oHnaiiH Ana

50 Pesepdopna mo onpeneneHnio cocraa WKOABHUKOB

PalMOAKTUBHOTO U3ITyUCHHS 6ecnnaTHo
Ypoku dursnku
CaoiicTa anbda-, 6era-, ramma- OHNaiH Ana

51 U3Iy4YeHus. BnusHue paanoakTuBHOCTH LIKONIbHUKOB
Ha JKUBbIE OPTaHU3MBI 6ecnnaTHo
OTKpBITHE IPOTOHA U HEMTPOHA. YpoKu Gusnki

59 N3otonsl. Anbga-pacnaj. DIeKTPOHHBIH OHNatH AN
¥ IO3UTPOHHBIH GeTa-pacma. I'amma- LLKO/NLHNKOB
U3ITy4YeHHE becnnarro
DHeprust CBA3M HyKJIOHOB B siJIpe. Ypoku dr3mnKm
SAnepHsle peakuuu. SInepHbIi peakTop. OHNaWH anAa

53 [IpoGemsbl, epCeKTUBEI, LUKOJIbHUKOB
HKOJIOTUIECKUE ACTIEKTHI SICPHON 6ecnnatHo
SHEPTreTUKU
OneMeHTapHbIe YacTHIIbI. OTKpBITHE Ypoku dr3mnKkm

54 MO3UTPOHA. MeTO 16l HAOTIOIEHUS U OHJIalH Ang

perucTpaiuru 3JICMECHTAPHBIX YaCTHII.



https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika

Kpyrusiii cron «DyHIaMeHTaIbHbIE
B3auMOCHCTBUA. EAMHCTBO uznueckoi
KapTUHBI MUPa»

LUKOJbHUKOB
becnaartHo

OTalsbl PasBUTHA aCTPOHOMHHU.

YpoKn pusmku

[IpuknagHoe 1 MUPOBO33PEHYECKOE OH/IalH AanA
55 3HAYEHHE aCTPOHOMHUU. But 3BE€30HOTO LLKOJIbHUKOB
Heba. Co3Be3aus, ipKue 3BE3IBI, 6ecnnatHo
IUIAHETHI, X BUAUMOE JBHIKCHHUE.
ConneyHas cucteMa
YpoKkn pusmku
Comnnue. ConHeuHast akTUBHOCTb. onnanH ANA
56 . LUKO/IbHUKOB
Hctounuk sueprun CoiiHila v 3BE3]1 S EE—
becnnatHo
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. YpPOKU HM3UKK
3BE3bI ITTaBHOM ITOCIIE0BATEIIHLHOCTH. OHNIaMH ans
57 BuyTpenHnee crpoeHue 3BE3I. LKOJIbHWUKOB
CoBpeMeHHbIE TTPEICTABICHUS O 6ecnnatHo
MPOUCXOXKACHUH | 3BoJtonnu CoJHIa U
3BE3]T
Muteunsiit [TyTs — Hama [anakTuka. Y ORU GUAKA
5g [Monoxenwue u nuxenne CoHIIA B OHNanH ANA
lNamaktuke. ['anmaktukn. YEpHbIE IBIPHI B LWKO/NbHNKOB
siIpax rajJjakTUK becnnarko
Ypoku pusvkm
Bcenennas. Paz0eranue raiakTuk. oHnaiiH ana
59 Teopus bonemioro B3peiBa. PenukroBoe WKONBHUKOB
u3iny4yeHue. MeraranakTuka 6ecnnatHo
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YPoKu dU3nNKHu

oHNanH ans
60 Hepemennsie mpo6iieMbl aCTPOHOMUUT LIKOJIbHWUKOB
becnnarHo
YpOKu dU3nkm
61 KonTponbHas padoTta «DmeMeHTHI QHhaltH AnA
ACTPOHOMHUU U aCTPOPUIUKID) LIKONIBRVIKOE
6ecnnatHo
O6o0uaromuii ypox. Posb Gpusuku u Ypoku Gpusmnku
ACTPOHOMHUHU B S3KOHOMHUYECKO, OHJIalH ana
62 TEXHOJIOTHYECKOH, COLMAILHON U WKO/IbHWUKOB
ITHYECKOU cepax AeITeIbHOCTH becnnatho
yesoBeKa
YpoKkn pusmku
O606maromuii ypok. Pois u Mmecto OHJIalH AnA
63 (GU3MKHM U ACTPOHOMUU B COBPEMEHHOI LIKO/IbHUKOB
HAy4YHOU KapTHHE MUpa 6ecnnatHo
YpPoKu dunsnku
O6o0maromuii ypok. Ponb ¢puzndeckoit OHJ1aliH Ann
64 TeOpUHU B (POPMHUPOBAHUHU ITPEICTABICHUM LIKOIbHWUKOB
0 (pu3nueckoi KapTHHE MUpa BecnnartHo
O6o06maromuii ypok. Mecto pusndeckoit w
KapTUHBI MUpPa B 00IIIEM PSITy QrAavn ANA
65 LUKOJIbHNKOB
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX —_——
6ecnnatHo

MPEACTABICHUI O IPUPOE
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66 PesepBHbIil ypok. MaruuTHoe mnoJie.
DNeKTpOMarHuTHAas WHIYKIIHS

YpoKn pusmku

OHAANH AnA
LLKOJIbHNKOB

becnniaTtHo

67 PesepBHblitl ypok. Ontuka. OCHOBBI

CHGI.[I/IEUIBHOIZ TCOpHUU OTHOCUTCIIbHOCTU

YpOKu dU3nkm
OHAaMNH AnAa
LUKOJIbHUKOB
b6ecnnaTHo

Pesepublil ypok. KBanroBas ¢usuka.

68
DneMeHTBl aCTPOHOMUU U aCTPOPHU3UKU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

YpoKn pusmku

OHAAMNH AnA
LLUKOJIbHNKOB

becnsaTtHO
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

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

JleMoHCTpUpOBaTL Ha NpUMeEpax pojiab U MecTo (GU3HKU B
101 (dbopMUPOBaHUN COBPEMEHHON Hay4HOW KapTHHBI MUpPa, B Pa3BUTHH

COBPEMEHHOM TEXHUKHU U TEXHOJIOTU, B IPAKTUYECKOMN NEATEIIBHOCTH

Jmonen

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

¢duznyecKux 3a1a4y

PacnioznaBaTh (u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETHYECKOU TEOpUH
CTPOEHHs BEIIeCTBA M DJIEKTPOJAMHAMMKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUXKEHUE, CBOOOAHOE NaJieHHe
TeJ, IBWKEHUE IO OKPY>KHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
10.3 nuhdys3usi, OpOyHOBCKOE [IBH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe O00bEMa TeJl NpU  HarpeBaHUU
(oxJ1aXk/IeHnH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJIEHCallus,

IUIaBJ€HUE, KPUCTAINIM3alUsl, KHIIEHHE, BJIaXKHOCTh BO3/yXa,

MOBBIIICHUE JABJICHMS] ra3a IpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBsA3b MEXJIy [apaMeTpaMu COCTOSIHHMA ras3a B

H3oIponeccax; 3JCKTpU3aus T, B3aUMOJICHICTBUE 3apAa0B

OnuceiBaTh MEXaHUYECKOE JBIDKEHUE, HCHONb3ys (u3ndeckue
BEJIMYUHBI: KOOPJIUHATA, IYTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CHJla, WMIYJIbC Tena, KUHETUYEeCKas JHEprus,
10.4 NOTEHIMAJbHAsT DHEPIus, MeXaHudeckas paboTa, MeXxaHHYecKas
- MOIITHOCTh; TNPH ONHMCAHUHM MPABUIBHO TPAKTOBATh (U3NUECKUN
CMBICTT HCHOJB3YEMBIX BEIMYMH, UX OOO3HAU€HUS U EIUHMIIbI,

HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (PM3UYECKYIO BEIHUHUHY

C ApYI'uMH BCIUYNHAMUA




10.5

OnuceiBaTh M3y4YEHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJb3ysl (U3MUCCKUE BEJIUYMHBI: JaBJICHHE rasa,
TEeMIIeparypa, CpeAHss KHHETHYEeCKas OSHEPrus XaoTHYECKOTO
JIBYOKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJICKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOr0 JCUCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYCCKHHA  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX O0O3HAYCHHUS M CIUHHUIbI, HAXOIUTh
GopMyJibl, CBS3BIBAIOIINE JAHHYIO (U3UYCCKYIO BCIUYMHY C

APpYTUMHA BCIIMYNHAM

10.6

10.7

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

BCJIIMYNHaAMU

aHAJTM3UPOBaTh (PU3UYECKUE TPOLECChl W SBJICHUS, HCIONb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOTO TAroTeHwus, |,
I1 u 111 3axons! HhtoTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPruH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHLIUI CYNIEPIIO3ULIMHU CUIL, IIPUHIUI
paBHONpABUS HHEPUHMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpelHel KMHETUYECKOW SHEPruu TEIUIOBOTO JBMKEHUS MOJIEKYH C
abCOJIIOTHOW TeMIlepaTypoil, epBbI 3aKOH TEPMOJNHAMHKH; 3aKOH
COXpAaHEHHs DIIEKTPUYECKOro 3apsaa, 3akoH KyrnoHa; mpu 3ToM
pas3InyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BbIpaXXEHHE U yCIOBUS (TPaHMIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSICHATD OCHOBHBIE TPUHIUIIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pazNu4aTh YCJIOBUA HX 0€30MacHOro

HCIIOJIb30BaHUS B IOBCEIHEBHOM KHU3HU

BBINONMHATE SKCIIEPUMEHTHI 110 HCCIEIOBAHNIO (PU3HUECKUX SBICHUN
U TIPOLIECCOB C UCHOJB30BAHUEM TPSAMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GopMyJIHpOBaTh NMpolieMy (3agady) U TUIoTe3y y4eOHoro
OKCTIEPUMEHTa,  COOMpaTh  yYCTAHOBKY W3  IPEUIOKEHHOTO

000py10BaHUs, MPOBOAMTH OIBIT U (POPMYIUPOBATH BHIBOJIBI




10.10

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

HCIIOJIBb30BaTh U3BCCTHBIC METOAbI OLICHKHU HOFpeHIHOCTGfI I/I3MepeHI/II71

10.11

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

pe3yJibTaTaM UCCIIe0BaHUs

10.12

10.13

10.14

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

U3MEPHUTENIBHBIX YCTPOMCTB U 1a00PaTOPHOTO 000PYAOBAHUS

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

3HA4YCHUs1 (PU3UIECKON BETHMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIPOTHBOPEUYUBYIO LIETIOYKY PACCYKIAEHUMN C OIIOPOM HA U3YUECHHBIE

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

10.15

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

aHAIM3UPOBATH MOJTyYaeMyto HH(OpMaIIHIO

10.16

10.17

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

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUi

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

OKpY’KaIOIIeH cpene

10.18

PaGoTaTh B rpyIe ¢ BHITOJIHEHUEM Pa3IMYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboTy TpYyNIbl, pAIMOHAIBHO  pacCHpeesiaTh

0053aHHOCTU U IJIaHUPOBATL JACATCIBHOCTH B HCECTAHAAPTHBIX




11 KIIACC

CUTyallusiaX, aJICKBATHO OLICHHMBATH BKJIA[ KaXKAOr0 U3 YUYACTHUKOB

IPYNIBL B pelICHHE pacCCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpPOBEPAEMOro
pe3yJbTara

111

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

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib U MeCcTOo (U3UKH B
(dbopMUPOBaHUN COBPEMEHHON Hay4YHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIBHOCTH

JFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NIECKOI KapTHHBI MUPa

11.2

11.3

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

MOJCJIb aTOMHOI'O A/ipa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJa4

PacrioznaBath ¢uznveckue siBjaeHUs (MPOIECChl) U OOBACHATh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH U  KBAaHTOBOW  (DU3UKU:
DIIEKTPHYECKasl TMPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JIEHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAS WHAYKIHSA, JEHCTBHE MAarHUTHOTO TIONS Ha
MPOBOAHUK C TOKOM M JIBIXKYIIMHCS 3apsij, SJIEKTPOMAarHUTHBIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
NOJISIpU3alUs CBETA, JUCIepCchs CBeTa, (POToNeKTpruuecKuil s ekt
(poroaddext), cBeTOBOE HaBieHHWE, BO3ZHUKHOBEHHE JHMHEHYATOrO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M  HCKYCCTBEHHas

PaarnOaKTUBHOCTD

11.4

OnuceiBaTh W3yYCHHBIE CBOWCTBA BeIIECTBAa (DJIIEKTPHUECKHE,
MAarHUTHBIE, ONTUYECKUE, ITIEKTPUUECKYIO TPOBOAUMOCTD PA3JIUYHBIX
Cpel) © DJICKTPOMArHWTHBIE SBJICHHUS (MIPOLECCHI), HCIOIB3YS
bU3MYEeCKHuEe BENMYMHBI JJICKTPHUUECKUH  3apsij, Cuila TOKa,
JNEKTPUYECKOE  HAIPSDKEHUE, DJIEKTPUYECKOE  COINpPOTHUBIICHUE,
pasHocth noreHmanos, J/IC, pabota Toka, UHIYKIUS MarHUTHOTO
nosst, cuna Awmmnepa, cuna JlopeHIa, MHAYKTUBHOCTb KaTYIIKH,
SHEPrusl BJEKTPUYECKOI0 U MArHUTHOIO MOJEH, MEPUO] M 4acToTa
Kosie0aHui B Koie0aTeIbHOM KOHTYPE, 3aps/l U CHJla TOKa B ITpoLiecce

TFapMOHUYECKUX  3JEKTPOMAarHUTHBIX  KoJjeOaHMH,  (oKycHoe




11.5

pacCTodHNUC U ONTUYCCKAA CUJia JIMH3bI, IIPpHU OIMMMCAHWUHN IPABUIJIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCIIOJIb3YEMBIX BCJIMYHMH, HX
0003HayYeHUsT U CAWHUIBI, YKa3bIBaTb (bOpMy.]'IBI, CBs3bIBAaIOIINEC

JaHHYIO0 (PU3UYECKYIO BETUUUHY C IPYTUMH BeIMYMHAMHU

OnuceiBaTh  HM3YyYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3MUECKHUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JJTMHA BOJIHBI M 4acTOTa CBETAa, DHEPTUS U MMITYJIbC (OTOHA,
NEpHOJI II0JIypaciiajia, 3HEPTUs CBSA3H aTOMHBIX SI7IEp; [IPU ONMCAHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3MYECKHH CMBICT  HCIOJb3YEMBIX
BEJIMYMH, MX O0O3HAuY€HUs M EIUHUIBI; YyKa3blBaThb (OpPMYIIHI,
CBS3BIBAIOIINE JAaHHYIO (U3MUYECKYI0 BEIMYMHY C JPYTUMH

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

11.6

11.7

11.8

AHanu3upoBath (U3MYECKHE TIPOLECCHl W SIBICHUS, HCIONb3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuIeIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH J[>xoyia — JIeHna, 3aKOH 3JIeKTPOMArHUTHOM MHIYKIWH, 3aKOH
HPSIMOJIMHEHHOT O pacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAaXKEHUS CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHA U
doroddexra, 3aKOH COXpaHEHHUS HHEPrHUH, 3aKOH COXpPAHEHHS
UMITYJIbCa, 3aKOH COXPAHEHUs DJJIEKTPUYECKOIro 3apsija, 3aKOH
COXpPAaHEHHs MaccoBOro 4Mcia, Hocryiaatsl bopa, 3akoH
PaAMOAaKTUBHOIO pachajga; MpH JTOM Pa3InyYaTh CIOBECHYIO
(bopMyIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpaHubl, 006J1aCTH) TPUMEHUMOCTH

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

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3AaBAEMOE IUIOCKUM

3epKajgoM, TOHKOW JIMH30M

11.9

11.10

BEITOTHATE SKCTIEPUMEHTHI 110 UCCIISIOBAHNI0 (PU3HUECKUX SIBICHUN
U TIPOIIECCOB C MCIOJB30BAHUEM TPSIMBIX U KOCBEHHBIX M3MEPEHUH;
npu 3ToM (HOpMYIHPOBATh MPoOIEMY (3a1a4y) ¥ TUIIOTE3y Y4eOHOTro
HKCIEpUMEHTa,  coOuMpaTh  YCTAHOBKY M3  MPEUIOKEHHOIO
000pyTOBaHUsI, IIPOBOAMTH OIBIT U OPMYIIUPOBATH BHIBOIBI

OcymiecTBiIATh TpSMbIe W KOCBEHHBIE H3MEpeHHsS (PU3MUECKUX
BEJIMYMH; TIPU STOM BBIOMPATh ONTHMAJIBHBIH CIOCO0 M3MEPEHUs U

HCIIOJB30BaTh N3BCCTHHIC MCTOAbI OLICHKHA HOFpGL[IHOCTGﬁ H3MepeHHﬁ

11.11

HCCJ’ICI{OBaTB 3aBUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIMYHH C UCITOJIb30BAHUEM

INPSAMBIX HM3MEPEHUM; IPU OTOM KOHCTPYUPOBAaThb YCTAHOBKY,




(buKCUpOBaTh Pe3yJbTAThl MOJYYCHHOH 3aBUCHUMOCTH (DU3MYECKHX
BEJIMYMH B BUJIE TaOIHII U Tpa)UKOB, eNaTh BBIBOBI IO pe3yJibTaTaM

Hucciaca0oBaHusA

11.12

11.13

CobOmoate mpaBmia 0€30MaCHOTO TpyAa TMpPH TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEI0BATENILCKOW U MPOSKTHOM ICATEILHOCTH C HCIOIb30BaHHEM

U3MEPUTENIbHBIX YCTPOICTB M J1abopaTOpHOTO 000pYyI0BaHUS

Pemate pacu€THble 3a1a4M ¢ SBHO 33JJaHHON (PU3NUECKOI MOJIEIBIO,
HCIIOJIb3YA (bPISI/I‘-IeCKI/IC 3aKOHbI WM MPUHIOMUIIBI; HA OCHOBC aHalin3a
yCIOBHS 33Ja4d  BBIOMpaTh (U3UYECKYH0 MOJENb, BBLIEIAThH
¢du3nyeckre BeJIMYUHBI U (POPMYIIbl, HEOOXOAUMBIE Ui €€ pelIeHus,
MMPpOBOANTD paCLIéTI)I N OLNCHUBATHL PCAJIbHOCTH IIOJIYYCHHOI'O

3HAYCHUS (PU3NICCKON BETUIHHBI

11.14

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

3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/ISI/I‘ICCKI/I€ SABJICHUA

11.15

Vcnonb3oBaTe MpHU pelleHMH Y4eOHBIX 3a/7ad COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMU ISl MOUCKA, CTPYKTYpUpPOBaHMS,
UHTEPIIpETallMd U TPEJCTABICHUS y4eOHOW M Hay4YHO-IOMYJISIPHOMN
MH(pOpMaLKH, MTOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKU

AHAJIU3UPOBATDH MMOJIYYaCMYIO I/IH(I)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH NMPUHLMIIBI ACUCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3zianyaTh YCIOBHS MX O€30MacHOrO HCIOJIb30BAHUS B

MOBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPHI BKJIAZAA POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOT I

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

PabGotaTh B rpyImime ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPyHONbl, pPAlUOHAIBHO  PACHPENEINATh
O0S3aHHOCTH W IUIAHUPOBATH JICATEITBHOCTh B  HECTaHIAPTHBIX
CUTyalUsiX, aJIeKBaTHO OIICHWBATh BKJAJ KaXIOTO W3 yYaCTHHUKOB

IPYIIIBI B PEILICHUE pacCMaTpuBaeMOi MPoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

pasaejaa 3JIEMCHTA

Kon Kox nposepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O [TIO3HAHU A

11

1.2

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

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MogenupoBanue (U3NYECKUX SBIECHUN WU
IIPOLIECCOB. Hayunsre THUIIOTE3BI.
dusnueckue 3aKOHbI U Teopuu. ['paHUIBI
OPUMEHUMOCTH  (U3WYECKUX  3aKOHOB.
[Ipunuun coorBercTBUA. Poinb U MecTo
¢u3ukn B (OPMUPOBAHHUU COBPEMEHHOM
HAayYHOW KapTUHBI MHUpPA, B IPAKTHYECKON

NEeITEeILHOCTH JII0IEH

MEXAHUKA

211

2172
2.1

2.1.3

KNMHEMATHUKA

MexaHu4deckoe JABWKCHUC.
OTHOCUTENBHOCTh MEXaHHUYCCKOTO

nBuxkeHus. CucreMa orcuéra. TpaekTopus

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

MIEPEMELLEHUH U CIIOKEHUE CKOPOCTEN

PaBromepHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTHU KOOPJMHAT, CKOPOCTH,
YCKOpEHHUS, NyTH W IEpEeMEUICHUs

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




214

2.15

2.16

2.1.7

CBobonHoe masieHne. Y cKopeHue

CBO60ﬂHON)HaHeHHH

KpuBonuneiinoe naBukeHue. PaBHOMEpHOE
JNBIDKEHUE  MATEpPUAIbHOM  TOYKH 1O
OKPYXHOCTH. YTJIIOBasi CKOPOCTb, JIMHEWHas
CKOpPOCTb. ITepuon U qacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUIOMETD,
JNBUKEHUE CHAPSJOB, LIEMHBIE U PEMEHHBIE
nepegadu

IIpakTuueckue paboTHI. HN3mepenue
MIHOBEHHOM  ckopoctu.  HMccmenoBanue
COOTHOUIEHUS MEXIY My TSMU,
MPOMICHHBIMU TEJIOM 32 TOCJIEA0BATEIIbHbBIC
paBHbIE  MPOMEXYTKM  BpPEMEHHU  IpHU
PaBHOYCKOPEHHOM JIBM)KCHUU C Ha4daJIbHOU
CKOpPOCTBbIO, paBHOM Hymwo. M3ydyenue
NBIDKEHUSI IIapuKa B BSI3KOM JKHUJIKOCTH.
N3yyenne nBwxkeHus Tena, OpPOIICHHOTO

TOPHU30HTAJILHO

2.2

221

2.2.2

JUHAMUKA
IIpuHnun  otHocurensHOCTH — [anmites.
IIepBeii 3axkoH HeroTona. HMHepunanbHble
CUCTEMBI OTCYETA

Macca tena. Cuna. IlpuHnun cynepno3nnuun

CHUJI

2.2.3

224

Bropoit 3akon HeroTOHa 111 MaTepHabHON
TOYKM B HMHEPUUAIBHOM CHUCTEME OTCUYETA
(UCO). Tpernit 3akoH HeroToHa mis
MaTepuaabHbIX TOUYEK

3akoH  BceMupHoro Tarorenus. Cuia
TsokecTh. IlepBasg kocmMuyeckas CKOpPOCTb.

Bec tena

2.25

Cuna ynpyroctu. 3akoH ['yka




2.3

2.2.6

2.2.7

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIb)KEHUSI U CHUJla TpPEHUS  IOKOS.
Koaddunment tperns. Cuma conpoTUBIICHUS

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

HOCTyrIaTeJ'IBHOC H BpallaTCJIbHOC JIBUKCHHUC

a0COFOTHO TBEPIOTO Tema

2.2.8

MOMGHT CHJIBI OTHOCHUTCIBHO OCHU BpaH_IeHI/IS'I.
[Tnedo cuitbl. YciioBUs paBHOBECHS TBEPIAOTO
teaa 8 UCO

2.2.9

2.2.10

231

2.3.2

TexHuyeckue yCTpPOMCTBA: NOAIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[IpakTuueckue paboTsl. M3yuenue npmxeHus
Opycka 1O HaKJIOHHOM IUIOCKOCTH THOJ
JeiicTBUEM HecKobkux cuil. VccnenoBanue
3aBHUCHUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B JnehopMupyeMor MpPYyKUHE U PE3UHOBOM
oOpasie, OT BEIMYUHBI HX JehopMaluu.
Uccnenosanue yCIIOBUM paBHOBECHsI
TBEPJOTO TeJla, UMEIOILIETO OCh BpallleHUs
3AKOHbI COXPAHEHU A B MEXAHUKE

NmMmnynec MarepuanbHONM TOYKH, CHUCTEMBI
MaTepuaibHBIX TOueK. WMmynsc cuibl u
W3MEHEHUE UMITyJIbCa Tella

3akoH coxpaHeHuss umnyiasca B HCO.

PeakTnBHOE ABIKEHIE

2.3.3

PabGora cuel

234

2.3.5

MorHocTh criIbl

Kunernueckas OHEPIusa MaTepHaHBHOﬁ

TOYKH. Teopema 0 KHHETUYECKON SHEPTUN

2.3.6

[TorenmmanvHass sHeprus. I[loTreHunanbHas
SHEprus yIpyro nehopMUPOBAHHOM
npyxunbl. [loTeHIManbHass JHEpPrUs Tena

BOJIM3M OBEPXHOCTH 3eMIIU




HOTGHI_[I/IaHBHBIe N HCIIOTCHIMAJIbHBIC CHJIBI.

CBs13b pa6OTBI HCIIOTCHOHAJIBHBIX CHII C

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

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

239 TexHu4ecKkue yCTpONCTBA: IBUKCHUE PAKET,

o BOJIOMET, KOIIep, IPYKUHHBIN MUCTOJIET

[Ipaktrueckue paboTel. M3yueHue cBs3M

23.10 CKOpOCTEM Ted TMpu HEyHpyroM yJaape.

HccnenoBanue CBsA3M pa6OTBI CHJIBI C

H3MCHCHHEM MEXaHHMYSCKOM OHCPIrUu TCjia

3.1

MOJIEKYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPUU

3.11

OCHOBHbBIE ~ TIOJIOKEHUST  MOJIEKYJISIPHO-
KUHETHYECKON TEOpHUH. BbpoyHoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS

n BSaHMOI[CfICTBHH qacTull BEIICCTBa

3.1.2

Mopgenu cCTpoeHUs] Ta30B, KUJIKOCTEH U
TBEPABIX Ten U OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE ATHX MOJICNICH

3.13

3.14

Macca wmonekyn. KoimuectBo BemiecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [Ilkama temneparyp Lenscus

3.15

3.1.6

Mopnens  upeanpHoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON

TCOpHUU UACAIILHOI'O Ir'a3a

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

KenbpBuna

3.1.7

VYpaBuenue Kianeitpona — Menzeneesa.

3akoH JlaabTOHA




3.18

I'azoBble 3ak0HBI. M30mponeccsl B U1eaabHOM
rase ¢ IMOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA!

U30TEepMa, U30X0pa, n300apa

3.1.9

3.1.10

TexHuyeckue  yCTpOMCTBA:  TEPMOMETP,
OGapometp

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

COCTOSIHMSI Pa3pPEKESHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

3.2.2

TepmoanHamuueckass cucreMa. BHyTpeHHsIS
JHEPrusi TEPMOJUHAMMYECKON CHUCTEMBI U

CITIOCOOBI €€ N3MEHEHUS

KommuecTBO TEIUIOTHI 1 pa60Ta. BHYTpeHHHH

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

3.2.3

3.24

Buasl Temonepenaun: TEIIONPOBOJAHOCTD,
KOHBEKIIUS, U3nydeHue. TemmoéMKocTh Tena.
VnenpHas TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIIEpEaauc

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

I'padmueckas unTepnperanus paboTsl ra3a

3.2.5

Tennossle MamuHbl. [IpuHIMDEl nelicTBUSA
TerIoBbIX MamuH. [IpeoOpa3oBanus sHepruu
B TemioBbiX MammHax. Koadduument
nonesHoro geiictBus  (mamee —  KIIM)

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

3.2.6

Bropoit 3aKOH TEPMOJAUHAMUKHU.
HeoGpatumocTs mponeccoB B MPHUPOJIE.
TemoBele  nBHUraTenu.  OKOJIOTMUYECKHE

MPOOJIEMBI TETIIO3HEPTETUKH

3.2.7

Texuuueckue YCTpOMCTBA: JIBUTATENh
BHYTPEHHETO CropaHus, OBITOBO

XOJIOAWJIBHUK, KOHIUITUOHED




3.3

3.2.8

[IpakTnueckue paboThI. H3mepenue

YACIBbHOU TEMJI0EMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEIHLIECBA. ®A30BbLIE ITEPEXO/IbI

331

ITapooOpa3oBanue " KOHJICHCALHS.
Hcnapenne u kuneHue. YaenbHas TeIIOTa
apooOpa3oBaHusl. 3aBUCHMOCTH

TCMIICPATYPhI KUIICHUA OT AAaBJICHUSA

3.3.2

3.3.3

3.34

AOcCOII0THAsE U OTHOCHUTEIbHAS BIIAXKHOCTH

BO3Ayxa. HachlleHHsIi map

Teépmoe  Temo.  Kpucramimueckue U
amopHble Tema. AHU3OTPONHUS CBOWCTB
KPUCTAJLJIOB. Kunkue KpUCTAJUIBI.

CoBpeMeHHbIE MaTepralIbl

IInaBnenue u KpuUucCTaJllIn3alus. Y nennHas

TeruioTa miasiaeHus. Cyonumanus

3.3.5

YpaBHEHHE TEIIIOBOTO OamaHca

3.3.6

3.3.7

TexHuyeckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTUU
IIOJTyYEHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHHN

[IpaxTueckue paboTHI. H3mepenne

BJIA)KHOCTH BO3JyXa

SJIEKTPOAMHAMUKA

4.1

411

OJIEKTPOCTATHUKA

Onexktpuzauust Ten. OIEKTPUYECKUH 3apsi.

JIBa BUIa SIEKTPUUECKUX 3apsi/IOB

41.2

4.1.3
41.4

4.1.5

HpOBOJIHI/IKI/I, JUDSJICKTPUKU n
MOJIyIIPOBOTHUKH

3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
BsaumonerictBue 3apsoB. 3akoH Kynona
Onektpuueckoe  nose.  HampsokxéHHOCTh
ANEKTPUYECKOTO OIS [TpuHumn
cyneprno3uiuy. JIMHMM ~ HanmpsHKEHHOCTH

QJICKTPHUYICCKOIO I10JIA




4.1.6

4.1.7

4.1.8

4.1.9

PaGora cunm IEKTPOCTATHYECKOTO  IIOJIS.

ITorennuan. PasHOCTH MOTEHIIMAIOB

[IpoBOAHUKYN U OUANIEKTPUKU B TOCTOSIHHOM
JeKTpUYeCKOM moje. Juanexrpuueckas

IIPOHHUIACMOCThb

DIIEKTPOEMKOCTb. Konpaencarop.
ONeKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.

3Hepr1/1;1 3apsKECHHOI'O KOHACHCATOopa

TexHuyeckue yCTpONCTBA:  3JIEKTPOCKOIL,
ANEKTPOMETP, 3JIEKTPOCTATUUECKasl 3alluTa,
3a3eMIJICHHE AIIEKTPONPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10

[IpakTnueckue paboTHL. Hsmepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CYHICCTBOBAaHUA IMOCTOAHHOI'O

421 JJEKTPUYECKOTO TOKa. McTouHMKM TOKA.
Cuia Toka. [TocTosgHHBIN TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka ey
423 DIEKTPUYECKOE COMPOTUBJIEHUE. Y IETbHOE
o COIPOTHBIICHUE BEIIECTBA
424 [TocnenosarensHoOE, napajuiesibHOe,
o CMEIIaHHOE COEAMHEHNE TPOBOAHHUKOB
Pabota snextpuyeckoro Toka. 3akoH [[xoyms
4.2.5
— Jlenua
4.2.6 MOoONIHOCTh 3IEKTPUUYECKOTO TOKA
anekTpoaBkymas cuia (mamee — DJIC) u
427 BHYTPEHHEE  COINPOTUBJICHHE HCTOYHUKA
o ToKka. 3akoH Oma asi TONHOW (3aMKHYTOM)
anekTpuyeckoit nenu. Koporkoe 3ambikanne
128 DONeKTpOHHAsT  MPOBOAWMOCTh  TBEPABIX

MCETAJJIOB. 3aBHUCHUMOCTh COIIPOTUBJICHUA




4.2.9

METaJUIOB oT TEeMIIepaTyphl.
CBepXIIpoBOIUMOCTh

DIJIEKTpUYECKUH TOK B Bakyyme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4211

4.2.12

4.2.13

4.2.14

[TonynpoBoaHuKH. CobcTBeHHas u
IpUMecHast IIPOBOJIUMOCTh
II0JIyIIPOBOIHUKOB. CBOMCTBA p-n Mepexoa.

[TosynpoBoAHUKOBBIE TPUOOPHI

DJIEKTPUYECKUH TOK B BJIEKTPOJIUTAX.
DNEeKTPOIUTUYECKAS JICCOLIMAIIHS.

DIeKTponn3

DIIEKTPUUYECKU I TOK B rasax.
CaMOCTOSTEIBPHBIE W HECAMOCTOATEIbHBIN
paspsn. Paznudnbie TUITBI CAMOCTOATENHEHOTO

pazpsana. Monuus. [1mazma

TexHuueckue  ycTpoiicTBa:  amIepmerp,
BOJIBTMETP, peocrar, HCTOYHHUKU TOKa,
JJIEKTPOHArpEBATEIbHbIE npubopHl,
3JIEKTPOOCBETUTEIILHBIE npuOopHI,
TEPMOMETP  CONPOTHBIICHUS, BaKyyMHBIN
UOJl, TEPMUCTOPbl U  (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AUOoA, ralJbBaHUKa

[IpaxTueckue paloThI. N3yuenue
CMEILIAHHOTO COEAVMHEHHS PE3UCTOPOB.

N3smepenne DOJIC HCTOYHMKA TOKAa M €O
BHYTpEHHero comnpotusienusa. HaGmronenue

QJICKTPOJIMU3a

11 KJIACC

Kon Koanposepsiemoro
pasaeJna 3JIEeMEHTa

IIpoBepsiemble 3JIeMEHTbI COIEPKAHUSA

4

OJIEKTPOJMMHAMUKA

4.3 MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA A MHAYKIUA




43.1

43.2

4.3.3

IlocrossrHBIE MarHuThHl. B3aumonelicTtBue

IIOCTOAHHBIX MAarHuTOB

MaruutHoe mosnie. BekTop MarHuTHOU
uHayKuud. [lpuHnmn — cyneprio3uiu.
Jluaum MarnutHOM wHAYKUMH. KaptunHa
JIMHUM  MarHUTHOM  WHIAYKIUU  TOJIS

IIOCTOAHHBIX MAarHuTOB

MaruuTHoOe Mojie TPOBOJAHUKA C TOKOM.
KapTtuna nmmHMi nosas JJIMHHOTO MPSIMOTO
MPOBOJIHUKA M 3aMKHYTOI'O KOJIbLIEBOTO
MPOBOJIHUKA, KATYIIKM C TOKOM. OTBIT
Opcrena. BzaumopeiictBue nmpoBOJHUKOB

C TOKOM

43.4

Cuna Amriepa, €€ MOJTyJIb M HalPaBJICHHUE

4.3.5

Cuna Jlopenia, eé MOZYJIb "
HarpaBjeHue. J[BHKEHHE 3apsiKEHHOU
YaCTHUIIbl B OJHOPOTHOM MarHUTHOM T0JI€.

Pabota cunbl Jlopenna

4.3.6

SIBneHue IIEeKTPOMAarHUTHOM UHAYKIIUU

4.3.7

IToToK BEKTOpa MarHUTHOW MHIYKIIMHU

4.3.8

4.3.9

OJ1C WHTyKIIAH. 3akoH

BHeKTPOMaFHHTHOﬁ HHAYKIOHUN CDapaI[eﬂ

BuxpeBoe anexrpuueckoe mnoae. IC
HHAYKOUHU B MPOBOAHUKE, IBHKYUICMCA
MOCTYTIATENIBHO B OJTHOPOZHOM

MAargsuTHOM II0JI€

4.3.10

4311

IIpaBuno Jlenna

NHIyKTUBHOCTD. SIBneHue

camouHaykuuu. IJIC camonHIyKIHKU

4.3.12

4.3.13

4.3.14

3Hepr1/1${ MAariuTHOI'O IIOJIA KaTyIIKHU C

TOKOM
3J'ICKTp0MaI‘HI/ITHOC II0JIC

TexHuueckue yCTpPOMCTBA: IOCTOSIHHBIE

MarHurThbl, OJICKTPOMArHuThI,




QJICKTPOABUTATCIIb, YCKOpUTCIIN
OJIEMCHTApPHBIX 4YaCTHL, HWHAYKIOHWOHHAasA

Ic4yb

4.3.15

IIpakTrueckue paboTHL. N3yuenne
MarHUTHOTO TIOJSl KATYIIKH C TOKOM.
HccnenoBanue HOEHCTBUS IIOCTOSHHOI'O
MarHura Ha  paMKy c TOKOM.
HccnegoBanue SIBIICHUS

SHCKTpOMaFHHTHOﬁ HHAYKIOHUH

KOJIEBAHUMA 11 BOJIHBI

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.11

512

Konebarenbnas cucrema. CBoOOgHBIE
Konebanus. ['apmoHMYeckue KoieOaHwus.
[lepuon, dactora, ammutyaa u Qasa

KoJiebanui

[Tpy>xuHHBIA MasTHUK. MaTemaTHuecKuil

MasATHHUK

5.1.3

VYpaBHEHHE TapMOHUYECKUX KOJIeOaHUH.
Kunematnueckoe ¥ JAMHAMHUYECKOE

oIucaHue Koue0aTeaIbHOro ABHKEHUS

5.1 514

[IpeBpamenue SHEPIUU pu
rapMOHUYECKUX  KonebaHusax.  CBs3b
aAMIUTUTYIBI KoJIeOaHuit HCXOIHOMN
BEJIMUMHBI C aMIUTUTYyAaMH KoyeOaHui eé

CKOPOCTH M YCKOPEHUs

5.15

5.16

Konebarenbubiit  koHTYp. (CBOOOIHBIE
AJIEKTPOMAarHUTHBIE Kosie0aHus B
uaealbHOM  KOJeOaTeIbHOM  KOHTYpeE.
AHajorusi MeXIy MEXaHHYECKUMHU H
AIIEKTPOMAarHUTHBIMU KOJIe0aHUSIMHU.

®opmyina Tomcona

3aKkoH COXPAaHCHUS SHEPTHUU B UACAIIBHOM

KoJIe0aTeIbHOM KOHTYPC

5.1.7

BI:IHy)KI[eHHbIe MCXAaHUYCCKHUC

kosiebanust. Pesomanc. PesonancHas




5.18

KpUBasil. BrinyXacHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.

[lepemennbiii  Tok. CHHYCOUIIATbHbBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOTO TOKA.
AMITUTYHOE U IEUCTBYIOIIIEE 3HAYCHUE

CHJIbI TOKA WU HAITPSXKCHUA

5.1.10

5.1.11

Tpancdopmarop. IIpousBoacTso,
nepeaaya u noTpedIeHue dIeKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKU MpU
IIPOM3BOJICTBE DJIEKTPUYECKON 3HEpruu.
Kynberypa MCIIOJIb30BaHUs
3JIEKTPOIHEPIUHU B MIOBCEIHEBHON XKU3HU
TexHuueckue ycTpoicTBa: ceiicmorpad,
AIIEKTPUUYECKHH 3BOHOK, JUHUHU

QJICKTpoIICpcaaqd

5.1.12

[Tpaktuyeckue pabotel. HMccnenoBanue
3aBHCUMOCTH TeproJia MaJbIX KoJeOaHMit
rpy3a Ha HUTHU OT JUIMHBI HUTU U Macchbl
rpy3a. MccienoBanue nepeMeHHOro Toka
B 1enu u3 MOCJIEI0BATEIBHO
COCIMHEHHBIX KOHAEHCATOpa, KaTyIIKH U

pesucTopa

MEXAHUWYECKUE U 3JIEKTPOMATI'HUTHBIE BOJIHbI

MexaHuueckue BOJTHBI, YCIIOBHS
pacupoctpanenusi. llepuoa. CkopocTb
>21 pACTIPOCTPAaHEHHMSI M  JUIMHA  BOJHEL
[ToriepeuHblie U MPOIOJILHBIC BOJTHBI
5.2 NuTtepdepenuus u T paKIus
222 MEXaHUYECKUX BOJIH
3ByK. CKOpOCTb 3ByKa. [ pOMKOCTH 3BYKa.
523 BricoTa Tona. TemOp 3Byka
£ 4 DJIEKTPOMAarHUTHbIE  BOJHBL. Y CIIOBHS

HU3JTy4CHUA  DJICKTPOMAIrHUTHBIX  BOJIH.




5.3

5.25

B3aumnas opuenranus Bektopos E, Bu v

B BHeKTpOMaFHHTHOﬁ BOJIHE B BaKyyM¢€

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHe, TPEeTOMIICHUE, TOJIpU3aus,
mudpakmus, uaTepdepeHus. CKopocTh

SJICKTPOMArdHUTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHne 2IEKTPOMarHUTHBIX BOJIH B

TEXHUKE U ObITY

5.2.7

HpI/IHHI/IHI)I pPagruoCBiA3N U TCICBUACHUA.
PaI[I/IOJ'IOKaLII/ISI. BHeKTpOMaFHI/ITHOC

3arpsA3HEHUE OKPYKAIOLIEH Cpe/Ibl

5.2.8

5.3.1

TexHudeckue yCTponuCTBa: My3bIKaJIbHBIE
UHCTPYMEHTBI, YJIBTPA3BYKOBas
JUArHOCTHKAa B TEXHUKE W MEIUIIMHE,
pamap, pamgHOUPUEMHUK,  TEJIECBU30D,

anTeHHa, Tenedon, CBU-meup
OIITUKA

HpHMOHHHeﬁHOe pacnpoCTpaHCHUC

cBeTa B OAHOPOAHOM cpene. JIyu cBera

5.3.2

OTtpakeHue cBeTa. 3aKOHBl OTPaKEHUs
cgeta. [locTpoenue n300pakeHHil B IIIOCKOM

3epKajie

533

I[penomnenne ceera. 3aKkOHbI HPETOMICHUS
CBeTa. AGCOMIOTHBIN [I0Ka3aTelb

MIPEeIOMIICHUS

534

535

Iomxoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHbIN YroJl MOJHOTO BHYTPEHHETO

OTPAKCHUSA

Hucnepcust cBera. CIlIOXKHBIM cocTaB

6enoro ceera. [{Ber

5.3.6

Cobwuparoriue ¥ pacceUBAIONINE JIMH3HI.
Tonkasa nuH3a. DOKyCHOE PAcCTOSAHUE U

OIITHYCCKas CcHJIa TOHKOH JIMH3HI.




5.3.7

IToctpoenue M300pakeHUi B
coOUparoIMX U PACCEUBAIOLIUX JIMH3aX.
@opmyJsia TOHKOW JIMH3bL. YBEJIUYECHUE,

JaBaeMoe JIUH30U

[Tpenenst MPUMEHUMOCTH

r€OMETPUYECKON ONTUKH

5.3.8

Wutepdepennust  cBera. KorepeHTHbIe
UCTOYHHUKHU.  YCioBUSL ~ HaOJIIOAEHUS
MaKCUMYyMOB 51 MHHHMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JIBYX

CI/IH(l)aBHI)IX KOI¢pCHTHBIX UCTOYHUKOB

5.3.9

Hudpakmuss  cBera.  [udpakimonHas
pemérka. YcinoBre HaOI0IeHUs TTIaBHBIX
MaKCHMYMOB npu MaJICHUU
MOHOXPOMaTH4ECKOT 0 cBeTa Ha

TU(PPaKINOHHYIO PEIIETKY

5.3.10

5.3.11

5.3.12

HOJ'I?IpI/I?»aI_II/IH CBCTa

TexHuueckue yCTpoilcTBa: OUYKHM, JyIa,
¢doroannapar, NPOEKIUOHHBIN ammapar,
MHUKPOCKOI, ~ TEJIECKOI,  BOJIOKOHHAas
OITHKA, nudpakimoHHas — pemeTka,

oJsIpon g

[Tpaktnyeckue  pabotel.  M3mepenue
IoKa3saresns npesnomienus. Mccnenopanne
CBOWCTB  M300pakeHMH B  JIMH3aX.

Hab6nronenue aucnepcuu cBeta

SJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHnIBI MPUMEHMMOCTH KJIACCHYECKOU
MEXaHUKHU. ITocTynatel TEOPUHU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOJAYJSL CKOPOCTM CB€Ta B BaKyyMe,

IIPUHIUIT OTHOCHTEIIBHOCTH DWHIITENHA

6.2

OTHOCUTEIBHOCTD OJIHOBPEMEHHOCTH.
3amMemJiecHHe BPEMEHH H  COKpAICHHE

JIJIVHBI




6.3 DHeprusi U UMIYJI5C CBOOOHOMN YaCTHUIIBI

CBsi3b MacChl C dSHEPrueid W HUMITYJILCOM
6.4 CBOOOJHON YaCTUIBl. OHEPrusi IMOKOs

CcBOOOHOM YaCTULIbI

KBAHTOBAA ®U3UKA

3JIEMEHTBI KBAHTOBO! OITTUKU

®otonsl. Dopmyna Ilianka cBs3mM
7.1.1 SHEpruM (HOTOHA C ero YacToToi. DHeprus

¥ UMITYJIbC (OTOHA

OTKpbITHE u HCCIIeIOBAHKE
7.1.2 dorordpdexra. Onwiter A.I'. Cronerona.

3axonbl poTtorddekra

YpaBHeHue OHHINTEHHA IS
7.1.3 doroapdexra.  «Kpachmas  rpaHmian
dboTtodrddekra
7.14 Jasnenue ceera. OnbiTel [1.H. JIeOenena
7.1.5 XUMHUYECKOE JICNCTBHUE CBETA

TexHuueckue ycTpoicTBa: (GOTOIIEMEHT,
7.1.6 doronaTyuk, COJIHEYHas Oarapes,

CBETOOHNO

CTPOEHUE ATOMA

Monens aroma ToMcoHa. OTBITEI
7.2.1 Pesepdopaa nmo uccnenoBaHuio CTpOCHUS

aTroMma. HnaHeTapHasl MOJCIb aTOMa

[Toctrynatet  bopa.  Uznyuenue u
noryomeHne (GOTOHOB TMpH  IEpexoje
7.2.2 aToMa C OJHOTO YPOBHSI DJHEPrUU Ha
apyroid.  Buasl  cmektpoB.  CrekTp

YPOBHEW 3HEPTrUM aTOMa BOAOPOAA

BommoBele cBoiicTBa dactui. BomHbI Oe
293 bponns. KopnyckynspHo-BOIHOBOMI
nyamusM. Jludpakuus >7I€KTpOHOB Ha

KpHUCTaiax




7.2.4

7.2.5

7.2.6

CroHTaHHOE U BBIHYKJIEHHOE U3JTy4YCHHE.
YcTpoiicTBO M IpUHLKI pabOTHI J1azepa
TexHuueckue yCTpoucTBa: CEKTPATbHBIN
aHanu3 (CIEKTPOCKOMN), Jlazep, KBAaHTOBBIM
KOMIIBIOTEP

[Ipaktnueckue pabotel. HabOmroneHue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

MeToapl HaOJNIONCHUS W PETUCTPALUN
AIIEMEHTAPHBIX YACTHII

OTKpbITHE PAAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuo cocraBa
pamuoakTuBHOTO wm3nmy4yeHus. (CBoiicTBa
anbda-, Oera-, ramMMa-u3JIy4eHusl.
BrusHMEe paguoakTUBHOCTH Ha IKUBBIC

OpraHu3Mbl

OTkpelTHE TPOTOHAa W  HEWUTpOHA.
Hyxnonnast monens sapa ['eitzenbepra —
WBanenko. 3apsn sapa. MaccoBoe uucio

sapa. U3oTonsl

7.3.4

7.3.5

Anbda-pacna. DNIEeKTPOHHBIHI u
MO3UTPOHHBIA  OeTa-pacman. ['amma-
U3JIydeHHEe. 3aKOH  PaJMOaKTHUBHOTO
pacrnaga

OHeprusi CBS3M HYKIOHOB B  sJIpe.

Anepurie cuibl. Jlegext mMacchl sapa

7.3.6

H)lepHBIe PCaKIuu. ILCJ'ICHI/IC 1 CHUHTEC3

saep

7.3.7

Anepubi  peaktop.  TepmosinepHBbIit
cunre3. [IpoGneMbl ¥ MEpPCHEKTUBHI
SAIEPHOM DHEPIreTHKU. OKOJIOTMYECKUE

ACIICKThI H,Z[CpHOfI OHCPICTUKU




7.3.8

OnemeHTapHble  4actulibl.  OTKphITHE
HO3UTPOHA. @dyHaMeHTaIbHbIE

B3aUMOJIEVCTBUS

7.3.9

TexHudeckue yCTpOMCTBA:  JO3UMETD,
kamepa BunbcoHa, sAepHBI peakTop,

aroMHas bomba

7.3.10

[Tpaktuyeckue pabotel. HccnenoBanue
TPEKOB Y4acTHUI] (o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3mHOoro Heba. Co3Be3nus, spKue

3Bé3IU>I, IIJIAHECTBI, X BUANMOC IBMXKCHUC

Comueunast cucreMma. llmaHeTsl 3eMHOM
rpynmbl.  [lmaHeTel-ruranTel ©M = UX
CHYTHI/IKI/I, KapJII/IKOBI)IG IIJIAHCTHI. Ma.]H)Ie

Tesna CoTHEeYHOH CUCTEMEL

Connue, dQorochepa u armocdepa.

CotHeYHast aKTUBHOCTD

8.4

Hctounuk sHeprun ConHua u 3B€311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, paJinyc, TEMIIeparypa,
170:¢ B3aMOCBSI3b. Huarpamma
«CTIEKTpAJIbHBIA  KJIAcC — CBETHUMOCTDHY.
3BE3bI IJIABHOM  IOCJIEAOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTB» JUIsSl

3BE37] ITIaBHOI MOCIEN0BATEILHOCTH

8.6

Buytpennee CTpOCHHUE 3BE3.
CoBpemeHHbIE MIPEICTABICHUS (o]
MIPOUCXOXKIEHNU U 3BoIroLMH COoJHIIA U 3BE3 L.

Irtansl )KU3HU 3BE3]T

8.7

Mneunstii Ilyte — Hama [anakrtuka.
CnupanbHasgs  cTpykTypa [l 'amaktuku,
pacnpezneneHue 3BE3M, rasa W IBUIM.

Ilomoxxenue wu aBrkenne CoiHIa B




8.8

lanaktuke. Ilnockas u cdepuyeckas
noacuctemsl ["aakTuku

Tunel ranaktuk. PaguoramakTukd U

KBa3apel. YEpHBIE ABIPHI B SAPAX FAIAKTUK

8.9

Bcenennas. Pacumpenne BceneHHOM.
3akoH XaOOma. PazOeranue ramsakTuk.
Bospact u paguyc BceneHnHoii, Teopus
Bosbmioro B3psiBa. Mogenbs «ropsuei

Bcenennoi». PenukroBoe usinyueHue

8.10

MacmrabHast  cTpykTypa BceneHHOM.
Meraranaktuka. Hepeménasie mpooaeMbl

aCTPOHOMHUU




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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






