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MNOACHUTEJIBHASA 3AIINCKA

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

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-/IEATEIbHOCTHOTO TOJIX0/Ia.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pEATU3AlMU MEXKIPEIMETHBIX CBS3€ (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SBJICHUM, M3y4aeMbIX XHUMHEH, OUOJOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUN B cpepe SHEPreTUKHU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMHU CBOMCTBaMHU U Apyrux. M3ydyenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS TP BHITIOJTHEHUN UMHU yU4E€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca pusuku 111 ypOBHS CpEHETO O0IIEro 00pa30BaHUs MOJIOKEH
pPSA UIEeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJITACCUYECKOM, TAK M1 COBPEMEHHOM (DM3HKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

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

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rnpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

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

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posid PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIS1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJIICHUH U MPOIIECCOB).

CHCTEeMHO-AESITENbHOCTHBIN TOJIX0 B Kypce (U3UKU PEaU3yeTcs MPEexKIe
BCEro 3a CYET OPraHU3allUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIMXCs.
Ji1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke OObEIWHEHBI B OOIIMNA CHUCOK YYEHHYECKHX MPAKTUYECKUX padoT.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM oOecrneurnBaeTcsl OBJAJeHUE OOYYalOIUMHCS YMEHUSMH IPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonblioe BHUMaHKE yesieTcs pEIIeHNI0 PaCUETHBIX M KAaU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A1t pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISFOTCS 337a4M C SBHO 33JJaHHOU
bu3MYecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUsI (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKpYXkKaroulei
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOAENU IS CUTYyalluH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



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

JleMmoHCTpanioHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCIICHHbIX B TMporpaMMme 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAlUid s
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OECIeYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE NPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUS U (POpMHpOBaHUE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

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

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
(bu3nyecKuX 3HAaHUM U HAYYHBIX JI0Ka3aTEIbCTB;

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

JlocTrxkeHne 3TUX Ienei o0ecrednBaeTCsl pelIeHHeM CIEeIyIOIMNX 3a71ad B

npouecce U3yyeHus Kypca GU3NKU Ha ypOBHE CpEHEro o01iero oopa3oBaHusi:

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

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHUsI (PU3MYECKUX SBJICHUM B MNpUpPOAE U A HPUHATHUSA
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dUYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MO, a/IeKBaTHON YCIOBUSAM 3a/1a4H,

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

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

Ha wu3ydenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpa3oBanus otBojuTcs 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B He/el0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
IpOBeNEeHHUsST J1a0OpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

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

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U MepeMelleHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTepruaibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTENHbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBanue NBMKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoi 3akon HeroToHa miis
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiibxeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbI OTHOCUTENIBHO OCH BpauieHus. llmeuo cumel. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

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

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3axonvl coxpaneHus 6 mexaHuKe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

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

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

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIMATLHON YHEPTUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIrHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UNHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTUL[ BellecTBAa. MoJaenu CTpPOEHUs Tra30B, KUJIKOCTEU U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwIThl, JOKA3bIBAIOIINE THUCKPETHOE CTPOCHHE BemecTBa, (ororpadum
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U cIOco0bI €€ n3mMeHeHus. KonnuecTBo TerioTsl U pabota. BHyTpeHHS s
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOTO 3aKOHA TEPMOJMHAMHUKHU K u3ompoiieccaMm. ['padudaeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBIX MamuHax. KoaddUiMeHT moiae3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1MabaTHOMY PaCIIMPEHUIO BO3AyXa (OMBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazosvie nepexoonvl

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

TBépnoe Teno. Kpucrammmueckue nu amopdHsie Tena. AHU30TPONUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJTYUYEHUSI COBPEMEHHBIX MaTEpPUasoB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBanus U MIaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenne 0THOCUTEILHON BIaXKHOCTU BO3AYXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. JIBa BU1a 3EKTPUUECKUX 3apsI0B.
[IpoBOIHMKM,  JAMAJAEKTPUKM W IOJYHPOBOJHUKH. 3aKOH  COXPaHEHHS
AIIEKTPUYECKOr0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onekrpuyeckoe mnose. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  IIpuHuumn



CYyNEPHO3UILIUHA ANEKTPUUYECKUX Mojel. JIMHUM HanpsyKEHHOCTH 3IEKTPUUYECKOTO
HOJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXKAY HUMU U JUAJIEKTPUYECKON MPOHUILIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapajlieIbHOE, CMEIIAHHOE COETMHEHUE TTPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoaa. [lomynmpoBoIHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHUYecKue YyCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHUKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

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

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



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JMCCOLMALNA,
rajJbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMAaTEpHAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMaZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYKOMM. KapTuHa JNMHUNA MAarHUTHOM HWHIAYKUHM I10JIS
IIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOJHMKA C TOKOM. KapTuHa JMHUN HWHIYKIUU
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina Jlopenua, €€ MOyJb U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHAYKIUU. OJEKTPOABIKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu dapazes.

BuxpeBoe »3ieKTpUyYecKoe Toyie. DJIEKTPOJBIXKYIIAA CUJa HHIYKIUU B
MIPOBOJIHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue YCTpoOWcCTBA M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHATHOTO TIOJISL.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILEH CHIIBI UHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepmon, wacrtora, amrumryga u ($aza KoieOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue Hepruu Ipyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIe0aTeIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIBI TOKa H
HaIpsHKEHUS.

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

TexHndeckrue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmnronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaIbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora ToHa. TemMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmnronenue orpaxkxeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, TPEJIOMIICHHE,
noJisipu3anus, 1udpaxius, HHTephepeHIINs.

Tema 3. Onmuka

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

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

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

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

Cobuparoniyie 1 paccerBarolye TuH3bl. ToHkas nH3a. DOKyCHOE pacCTOsIHUE
U omnTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wuatepdepenuns cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YcaoBUE HaOMIOACHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

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

Jlemoncmpayuu

[IpssMONMHEHOE pacCpOCTPAaHEHUE, OTPAKEHUE M TNPEIOMIICHUE CBETA.
OnTuyeckre mpruodopHI.

[lonHOE BHYyTpEeHHEE OTpakeHUE. Mozelb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenune natepdepeHInm CBeTa.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TosryueHue CrieKTpa ¢ MOMOIIBIO TTPU3MBI.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne nokazareis NpesioMJIEHNs CTEKJIA.



HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH
[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

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

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMITyJbC (pOTOHA.

OTtkpoiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dboToarddexra.

Hasnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO (PoToa(deKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOBBIE cBOVicTBA yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYECHHE.

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

Jlemoncmpayuu



Mopnens onsita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHEHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paJuoakTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BrnusHue
PaJOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

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

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. DKOJIOTUYECKHUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

®dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (GM3HUYECKON KapTHHBI MUpA.

TexHru4ecKue yCcTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUH U ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMUH.

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

CoiHeuHas cucrTema.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum CoyHI@ U 3BE3.
3BE3/IbI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHeKTpadbHBIA Kjacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JJIA 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTH. BHYTpeHHEE CTpOEHHE



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE31. DTanbl )KU3HU 3BE3I.

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

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE H3MyUYeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOrO MOJyIIapUs U SIPKHUE 3BE3/BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUM KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMHUpOBaHUY MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

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

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (PakT, TUroTe3a, (Quanyeckas BeIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl U MX MPOCKIHUH HA OCH KOOPAWHAT, CIIOXKEHHE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVDKCHUS B KUBOM MPUPOIE, ONTUYECKUE SIBJIICHUS B KMBOM MPUPOIAE, NEUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALTUNIECKON PEETKH, CIEKTPATIbHBIN aHAJHN3.



l'eocpagpua: marHuTHBIE TOJIOCA 3€MJIM, 3aJ€KM MarHUTHBIX PYI,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBU-meub, MpOEKIMOHHBIA amnmapaT, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



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

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JOCTHKEHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3WIIMEH JHUYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaan3alldii OCHOBHBIX HalpaBJICHUH
BOCHIUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYSCKMX T'yMAaHUCTUYECKUX M
JIEMOKPATUYECKHUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aMMOJIEHCTBOBATH C COIMATIbHBIMA HHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOU JI€SITETHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(OpPMHPOBAHHOCTh POCCUUCKOM IPaXkTaHCKON UIEHTUYHOCTH, TaTPUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEICHUS;

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

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY Hay4YHOTO TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOoHATbHON IesTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

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

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MOpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUs] TMPOOJIEMbI C y4E€TOM aHalM3a WMEIOIIMXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-HCCIIEA0BATENbCKON U MPOEKTHOU A TENbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIPEeTalliY, MPeoO0pa3OBaHUI0 M TPUMEHEHHMIO B Pa3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJICH, PEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

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

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETAni0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHEeM TPEOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W OITHYECKHUX HOPM, HOPM HH(OPMAIMOHHON
0e30IacHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MHPOPMAIUH U 1IEJICBON ayAUTOPHH, BHIOMpAsT ONITUMATBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TIEIM  COBMECTHOW  JEATEIBHOCTH, OpPTaHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh PE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAHBI B OO
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

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

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHH;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENBHBIX NPOLECCOB, WX pE3YyJbTaTOB U
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
dbu3uKke IS YPOBHS CpPEIHEro oOmero oOpa3oBaHUs Yy OOydYaroIIUXCs
COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar Ao
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITh YBEPEHHBIM B ce0€;

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

BHYTPEHHE MOTHUBAIMH, BKIIOUYAIOIIEH CTpEMJICHUE K JIOCTHKEHUIO LIETU U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

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

HPEAMETHBIE PE3YJIbTATBI

K koniy o6yuenus B 10 kiacce npeMeTHbIE Pe3yJIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIN:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B TPAKTUYECKOMN JESITECIbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3HUYECKUX MOJICIICH:
MaTepuajibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NYECKHUE SBICHUS (TMPOIECCHI) U OOBSICHSATH WX HAa 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, nuddys3us, OpOyHOBCKOE IBIKEHUE, CTPOCHUE KHUIAKOCTEH W TBEPIBIX TEI,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHHE, KPUCTAJUIM3AlUs, KUIEHHE, BIIaKHOCTh
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Tra3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpJIMHATa, MYTh, MNEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEprus, MOTEHIHUAIbHAS SHEPIusi, MEXaHU4YecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPH ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSsI PHEprusi, pabora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONMHUCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCHOJIb3YEMBIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpPEHENH KMHETUUYECKOW PHEPTrUU TEIUIOBOTO JABHKEHUSI MOJICKYJI C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE MTPUHIIMIIBI JCHCTBUS MAIH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHMM, MPU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIJI0KEHHOTO 000pyAOBaHUSs, IPOBOJAUTH ONBIT U OPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUsI U MCIOJIb30BaTh H3BECTHHIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(uKCcHpOBaTh PE3yJIbTAThl IOJYUYEHHON 3aBUCUMOCTH (PU3UUYECKUX BEIMYUH B BUJIE
Ta0IHI U TPAaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U MIPOEKTHOU
JESTEIIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M J1abOpaTOPHOTO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIIACHITh (PU3NMUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIe NIl €€ pEelIeHUs, NMPOBOJUTH PAcu€Thl M OLIEHWBATH PEATbHOCTh
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ITPH PEIIEHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMN U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHONM HMHGOPMALMH, MOJYYEHHOW W3 pa3InyHBIX
UCTOYHUKOB, KPUTUIECKU aHAIM3UPOBATH MOJIydaeMyr0 HHPOPMAIIHIO;

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

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TIpU OOpaIlleHHH ¢ TPUOOpaMU U TEXHUYESCKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pPaCHpeNemsiTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIE pe3yJIbTaThl HA 6230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONITUXCSI YMCHHUIN:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCNCH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SBJICHUS (MPOLECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsiji, JICKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aromMa BOJIOPOJla, €CTECTBEHHAass W HMCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3YsAd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUIN 3apsill, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIIKU, DHEPrUs HJICKTPUYECKOTO0 M MArHUTHOTO IMOJieH, MEPUOJ U YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICII HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS U EAUHUIIBI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETMUUHAMY,

OMKUCHIBATh HW3YUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, DHEPTUsl U UMMYJIbC (OTOHA, MEPHUO]T TOJIypaciaa, SHEPrus CBI3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJb3YEMbIX BEIMYUH, UX OOO3HAYCHHS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIONIUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHUE (PU3MUECKON BEIUYUHBI,

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapajjieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPAaHEHHUsI CBETa, 3aKOHbBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPAHECHMS
AIEKTPUYECKOr0 3apsjia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTyJaTel bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, Py 3TOM pa3iudaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

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

CTPOUTh M ONHUCHIBATH H300paKEHHE, CO3JaBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynpoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOIr0 SKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHUPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN N3MEPEHH;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTAThHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL W TpadHKOB,
JIeJIaTh BBIBOJIBI TIO pe3yJibTaTaM UCCIIeOBaHMUS,

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIBCKON U TPOCKTHOU
JESATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THbIe 3a7a4d C SBHO 3aJ]aHHOM (DU3UYECKOM MOJIEIIbIO,
UCIIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJTYYE€HHOT0 3HaYeHUs (PU3UIECKON BEIIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH JUISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAUN U IPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX 0€30IaCHOI0 UCIOJIb30BAaHUS B MIOBCETHEBHOU
KU3HY;

PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM JKU3HU 1JIs
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpyHIe C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEi,
IUIAHUPOBaTh pabOTy TpyHNbl, PaLUOHAIBHO PpaCHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBanme pa3jaesioB
KoHnTpoJbHbie

n/n H TeM NPOrpamMMbl
padoThI

Bcero

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

DopMbI
peau3anuu
BOCIIUTATEIbHOIO
NOTeHnaaa
pa3aesa/TeMbl

Paznea 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA

dusuka u METOIBI
1.1 2 1
Hay4YHOTO IMO3HAHUS

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bf72

BKIIIOUCHHUE B YPOK
UTPOBBIX MIPOIIEITYP
JUTSL TIOJICPIKaHUS
MOTHUBAIUH
oOyJaronmxcs K
MOJTY4CHHIO
3HAHUIL;
NPUMCHEHHE Ha
ypoke
WHTECPAKTHBHBIX
¢dopm paboThI ¢
00yUarOIUMHUCS:
UHTEIICKTYaTbHBIX
urp,
CTHUMYJTUPYIOIINX
MO3HABATEIbHYIO
MOTHBAIIUIO

Hroro no paszneny 2

Paszpen 2. MEXAHUKA


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

2.1

Kunematuka

bubmuorexa [JOK

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

*IIpUBJICUYCHUE
BHUMAaHHS
oOydJaronmxcs K
EHHOCTHOMY
acIeKTy
M3y4aeMbIX Ha
YPOKax sIBJICHUH,
UCIIOJIb30BaHNE
BOCITUTATEILHBIX
BO3MOXHOCTEH
COJICpIKAHUS
y4ueOHOr0
npeaMera uepes
JIEMOHCTPAIIHEO
oOyJaromumcst
IPUMEPOB
OTBETCTBEHHOTO,
IPa)xIaHCKOTO
MOBE/ICHUS,
MPOSIBIICHUS
4eNoBEKOII00Us 1
no0pocepaeyHOCTH,
yepe3 moa00p
COOTBETCTBYIOIIUX
TEKCTOB JIJIS
YTCHHUS, 3319 JUIS
pelieHus,
MPOOJIEMHBIX
CUTYyalUH s
00CYXKIIeHHS B



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

KJacce °
NpUMEHEHHE Ha
ypoke
MHTECPAKTHBHBIX
dhopm paboThl ¢
00y4aIOIUMUCS:
WHTEJUIEKTYaTbHBIX
urp,
CTHMYJTHPYIOIIIHX
MMO3HABATEIHHYIO
MOTHBAIUIO
oOyuaromuxcsi;
PUMCHCHHE
IPYIIOBON pabOTHI
WM paboTHI B
napax, KOTopbie
ydar 00y4Jarommxcs
KOMaHJIHOM paboTe

2.2

JluHaMuka

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bf72

* OOYyX/IeHNE
00yJaronmxcst
co0nroaaTh Ha
ypOKe
OOUIEeTPUHSATHIE
HOPMBI ITOBEJICHUS,
npaBuiia OOIIEHUS
CO CTapIIUMH
(Tearorn4ecKuMH
paboTHUKaMU) U
CBEpPCTHUKAMHU
(oOy4arommmucs),



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

2.3

3aKOHEI COXpPAaHCHUSA B
MCXAaHUKE

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

MIPUHIUITBL
yaeOHOMI
JCIUTUTHHBI U
CaMOOpTaHU3aAIIH *
BKITIOYCHHUE B YPOK
UTPOBBIX
poLeayp, KOTOPhIE
MTOMOTAIOT
MOJIIEPIKATH
MOTHBAITHIO
oOyJarommxcs K
MOJYYCHUIO
3HAHWM,
HaJI&)KMBAHUIO
MO3UTHUBHBIX
MEKIIMIHOCTHBIX
OTHOIIIEHUH B
KJ1acce, IOMOTaroT
YCTaHOBJICHHIO
no0OpoxkenaTeTbHON
aTMoc(epsl BO
BpeMsl ypoka
*1I00yX/1eHNE
oOyJaronuxcs
co0roaaTh Ha
ypoke
OOIIENPUHSATHIE
HOPMBI TTOBE/ICHWS,
rpaBujia OOIIEHUS
CO CTapIIUMHU



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

(megarornyecKuMu
pabOTHHKAMHU) U
CBEPCTHUKAMHU
(oOy4arommmucs),
MIPUHIIMITBI
yaeOHO
JUCITUTUTAHBI 1
caMoOpraHu3aIuy
BKIJIFOUCHHUE B YPOK
UTPOBBIX
poLeayp, KOTOpbIe
MOMOTaloT
MOAEPKATh
MOTHBAIIHIO
oOyJaronmxcs K
MOJTyYEHUTO
3HAHUMH,
HATAKUBAHUIO
MTO3UTUBHBIX
MEKIIMIHOCTHBIX
OTHOILIEHUH B
KJIacce, MOMOTaroT
YCTaHOBJICHHIO
JI0OpOo’KeNnaTeIbHON
atMochepsl BO
BpeMs ypoKa

Hroro no paszneny 14

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJAUHAMUKA




3.1

3.2

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

OCHOBBI MOJIEKYJIAPHO-
KMHETUYECKOU Teopun

bubnnoreka IIOK

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

bu6mmoteka [IOK

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

BKIIFOUEHHUE B YPOK
UTPOBBIX MPOLEAYDP
JUTSL TIOIIEPYKAHMS
MOTHBAIUH
oOydJaronmxcs K
MOJTyYEHUIO
3HAHUIL;
MIPUMEHEHUE Ha
ypoKe
WHTEPAKTHBHBIX
dhopm paboThl ¢
00y4aroLUMUCS:
MHTEJIEKTYaTbHBIX
urp,
CTHUMYJTHPYIOIIHX
MMO3HABATEIHHYIO
MOTHBAIAIO

BKIIIOUEHHUE B YPOK
UTPOBBIX MPOIEAYP
JUTSI TIOJIJTeP KAHUS
MOTHBALIHH
o0yJaronmxcs K
MTOJTYYEHUTO
3HAHUIL;
MPUMEHEHUE Ha
ypoKe
WHTEPAKTHUBHBIX
dhopm paboTsl ¢
00yJarOIUMUCS
HWHTEJUICKTYaTbHBIX



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

urp,
CTUMYJIUPYIOIINX
M03HABATEJIbHYIO
MOTHBAIIHIO

3.3

OCHOBEBI TCPMOAUHAMHUKN

bu6nuoreka [IOK

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

*IIpUMEHEHUE
TPYMIIIOBOM pabOTHI
WU pabOTHI B
napax, KOTOpbIe
y4daTt o0y4daromuxcs
KOMaHJTHOW paboTe
Y B3aUMOJICICTBHIO
C IpyruMu
o0yJaromuMucs;
o0y KIeHUE
oOyuaromuxcst
coOro1aTh Ha
ypoke
OOIIeNPUHSATHIE
HOPMBI TTIOBEJICHHS,
rpaBujia OOIECHUS
CO CTapIIUMHU
(memarornuecKuMu
paboTHUKaMu) U
CBEPCTHUKAMHU
(oOygarormmumucs),
TIPUHITUITBI
yueOHO
JUCITUTUTHHBI |
CaMOOpTraHH3aIiH;
* IPUBJICUCHUE



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

BHUMAaHUS
oOydJaronmxcs K
LEHHOCTHOMY
aCIeKTy
M3Yy4aeMbIX Ha
YPOKax sIBJICHUH,
HCII0JIb30BaHUE
BOCITUTATEIbHBIX
BO3MOXHOCTEU
coJiep KaHus
paszzena yepes
moabop
COOTBETCTBYIOIIUX
YIOPaXKHEHUI;
BKJIFOYEHHUE B YPOK
UTPOBBIX
mporeayp, KOTopbie
MOMOTAI0T
MOAIepKaTh
MOTHBAIIHIO
oOyJarommxcs K
MOJIYYEHUIO
3HAHUMH,
HaJa)XHUBaHUIO
MTO3UTUBHBIX
MEXIJTMIHOCTHBIX
OTHOIIIEHUH B
KJlacce, TOMOTaloT
YCTaHOBJICHUIO



no0poXkKenaTeTbHON
aTMocdepbl BO

3.4

ArperaTHble COCTOSTHUS
BelecTBa. Pa3oBrle
Iepexoabl

bubnnoreka IIOK

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

*[IPHBJICUCHUE
BHUMAaHHUS
oOyJaronmxcs K
[IECHHOCTHOMY
acIeKTy
W3y4aeMbIX Ha
YpOKax sIBJIICHHI,
UCTIOJIb30BaHUE
BOCIUTATEIbHBIX
BO3MOXHOCTEU
CoZlep KaHuUs
y4eOHOTO
npeaMera uepes
JIEMOHCTPAIIHEO
oOyuaromumcst
IPUMEPOB
OTBETCTBEHHOTO,
IpakTaHCKOTO
MOBE/ICHHUS,
MIPOSIBJICHUS
YEJIOBEKOJIIOOUS 1
no0pocepaeyHoCTH,
gepes moadop
COOTBETCTBYIOIIMX
TEKCTOB JIJISt
YTEHUS, 38149 JIs
pelIcHHS,
MPpOOJIEMHBIX



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

CUTYaLMH s
00CYX/ICHHS B
KJlacce *
MpUMEHEHHE Ha
ypoke
WHTEPAKTHBHBIX
(dbopM paboTHI C
00y4aIOIUMUCS:
WHTEJUICKTYaTbHBIX
urp,
CTUMYJIHPYIOIINX
M03HABATEIbHYIO
MOTHBAIIHIO
oOyuaromuxcs;
MIPUMCHCHUE
TPYIIIOBOI pabOThI
WM paboTHI B
napax, KOTopble
yuyaT 00yJaroumxcs
KOMaHIHOU paboTe

Hroro no pazneny

Pasnea 4. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
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4.1

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

BKIIFOUCHHUE B YPOK
UTPOBBIX TPOIICYP
JUTSI TIOJIJTePIKAHUS
MOTHBAIUH
oOyJarommxcs K
MOJTyYEHUIO
3HAHUIL;



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

MIPUMECHEHUE Ha
ypoke
MHTEPAKTHBHBIX
dhopm paboThl ¢
00yJarOIUMUCS
WHTEJUIEKTYaTbHBIX
urp,
CTHUMYJTHPYIOIIHX
MMO3HABATEIHHYIO
MOTHBAIAIO

4.2

4.3

OCHOBBI MOJIEKYJIAPHO-
KMHETUYECKOU TEOPUH

OCHOBBI TCPMOJAUHAMUKN

bu6nuoreka [IOK

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

but6mmoreka [IOK

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

BKIIFOUCHHUE B YPOK
UTPOBBIX TPOIICAYP
JUTSI TIOIICP KAHUS
MOTHBAIUH
oOyJarommxcs K
MOJTYYEHUIO
3HAHUIL;
MPUMEHEHUE Ha
ypoKe
WHTEPAKTHBHBIX
dhopm paboThl ¢
00yJarOIUMUCS:
WHTEJUICKTYaTbHBIX
urp,
CTUMYJTHPYIOIIHUX
MO3HABATEIHHYIO
MOTHBAIAIO

*IIpUMECHEHHUE
IpYIIOBON pabOTHI


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

WM paboTHI B
napax, KOTOpbIe
y4ar 00y4Jarommxcs
KOMaHJIHOW paboTe
Y B3aUMO/ICHCTBHUIO
C IpyruMu
00yJaromuMucs;
no0yxaeHue
o0yJaromuxcst
co0o1aTh Ha
YpOKe
OOIIETTPUHSATHIC
HOPMBI TIOBE/ICHUS,
npaBuiia OOIICHUS
CO CTapIIUMHU
(megarornyecKuMHu
paboTHUKaMU) U
CBEPCTHUKAMH
(oOyyarormumucs),
TIPUHITUITBL
yueOHO
JTUCIUTUIUHBI 1
caMOOpTraHH3aIuH;
* IPUBJICUCHUE
BHUMAaHUS
oOyJaronmxcs K
[IEHHOCTHOMY
aCTeKTy
M3y4aeMbIX Ha
yYpOKax sIBJICHU,




4.4

ArperatHble COCTOSIHUS
BelectBa. ®a3oBrie
IIEPEX0bI

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

HCII0JIb30BaHUE
BOCIUTATEIbHBIX
BO3MOXHOCTEH
coJiep>KaHus
pasznena yepes
noxoop
COOTBETCTBYIOIIUX
YIPa)KHEHUH;
BKIJIFOUCHHUE B YPOK
UTPOBBIX
poLeayp, KOTOpbIe
MOMOTaloT
MOAEPKATh
MOTHBAIIHIO
oOyJaronmxcs K
MOJTYYCHUIO
3HAHUMH,
HATAKUBAHUIO
MTO3UTUBHBIX
MEKIIMIHOCTHBIX
OTHOIIIEHUH B
KJIacce, MOMOTaroT
YCTaHOBJICHUIO
JI0OpOo’KeNnaTeIbHON
atMochepsl BO

*IIpUBJICUYCHUE
BHUMAaHMS
o0yJaronmxcs K
IIEHHOCTHOMY
acIIeKTy



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

M3y4aeMbIX Ha
YpOKax sIBJICHUH,
UCIIOJIb30BaHUE
BOCIHUTATEIbHBIX
BO3MOXHOCTEH
COJIEpKaHUS
yueOHOro
npeaMeTa uepe3
JIEMOHCTPAITHIO
oOyJaromumcst
IPUMEPOB
OTBETCTBEHHOTO,
IpaxIaHCKOTO
MOBE/ICHUS,
MIPOSIBIICHUS
YEJIOBEKOJIIOOUS 1
JI0OpPOCEPIEUHOCTH,
yepe3 moa00p
COOTBETCTBYIOIIUX
TEKCTOB JJIst
YTEeHHUS, 337249 JUIs
pelieHus,
MPOOJIEMHBIX
CUTyalui s
00CyX/ICHHS B
KJlacce ¢
MPUMEHEHUE Ha
ypoke
WHTEPAKTHUBHBIX
¢dopm paboTsI ¢




00y4aIOIUMHUCS:
MHTEIJICKTYaIbHBIX
urp,
CTUMYJIHPYIOIIUX
MI03HABATEJIbHYIO
MOTHBAIUIO
oOyJaromuxcsi;
pUMEHEHHE
TPYIIOBON pabOTHI
WU pabOTHI B
napax, KOTOpbIe
y4daTt o0y4daromuxcs
KOMaH/IHOW paboTte

Hroro no pazneny

Pazpea S. QJIEKTPOJUHAMUKA
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5.1

DNeKTpOoCTaTUKA

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

*IIpUBJICUCHUE
BHUMAaHHUS
oOyJarommxcs K
[IEHHOCTHOMY
acIeKTy
M3y4aeMbIX Ha
YpOKax SIBJICHUH,
UCTIOJIb30BaHUE
BOCITUTATEIILHBIX
BO3MOXHOCTEN
COJZIEpKaHUS
yueOHOro
npeaMeTa uepes
JIEMOHCTPAITHIO



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

oOyJaromumcst
IPUMEPOB
OTBETCTBEHHOTO,
IPakTaHCKOT'O
MIOBEJICHHUS,
MPOSIBJICHUS
YeIIOBEKOIIOOUS 1
n00pocepIeyHOCTH,
yepe3 m1oa00p
COOTBETCTBYIOIIMX
TEKCTOB JJISt
YTEHUS, 3a]1a9 JJIs1
pelieHus,
PpoOJIEMHBIX
CUTyalUl i
00CYXKIICHHS B
KJacce °
NpUMEHCHHE Ha
ypoke
WHTECPAKTHUBHBIX
¢dopm paboThI ¢
00yUaroIUMUCS:
HUHTEJUIEKTYaIbHBIX
urp,
CTHUMYJTUPYIOIINX
[I03HABATEIbHYIO
MOTHBAIHIO
00yYaromuxcsi; *
PUMEHCHHE
IPYIIOBON pabOTHI




WM paboTHI B
napax, KOTOpbIe
y4ar 00y4Jarommxcs
KOMaHJIHOW paboTe

5.2

IlocTossHHEIIT

JJIEKTPUYECKUM TOK. TOKH B

Pa3JIMYHBIX Cpeaax

bu6nuoreka [IOK

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

* IOOYX/IeHUE
o0yJaromuxcst
coOuronaTh Ha
ypoke
OOIIETTPUHSATHIC
HOPMBI TTOBEJICHHS,
paBmJIa OOIICHHS
CO CTapIIUMHU
(megarornyecKuMHu
pabOTHUKAaMU) U
CBEPCTHUKAMHU
(oOyyarormumucs),
TIPUHIIMUIIBI
yueOHO
JTUCIUTUIUHBI 1
caMOOpTraHH3aIuH;
* IPUBJICUCHUE
BHUMAaHUS
o0yJaronmxcs K
[IEHHOCTHOMY
aCTIeKTy
M3y4aeMbIX Ha
yYpOKax sIBJIICHUH,
HCIIOJIb30BaHUE
BOCITUTATEIILHBIX
BO3MOXHOCTEU



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

Uroro no pazneny

PesepBHOE Bpemst

12

coJiep KaHus
paszzena yepes
moabop
COOTBETCTBYIOILIUX
YIPaXXHEHU I

* MOOYXKJICHUE
o0yJaromuxcs
coOro1aTh Ha
ypoKe
OOIIETTPUHSATHIC
HOPMBI TTOBE/ICHHS,
npaBuiia OOIICHUS
CO CTapIIUMHU
(menaroru4ecKuMu
paOOTHUKAaMU) U
CBEPCTHUKAMH
(oOy4arommmucs),
MPUHIUITBL
yaeOHOMH
JCIUTUTHHBI U
camMoopraHu3aIuy
BKIIIOUEHHUE B YPOK
UTPOBBIX
POLEAYpP, KOTOPHIE
MTOMOTAIOT
MOJIIEPIKATh
MOTHBAITHIO
oOydJaronuxcs K



MOJIYYCHUIO
3HAHWMH,
HAJIaKUBaHUIO
MO3UTUBHBIX
MEXKIIMYHOCTHBIX
OTHOILICHUI B
KJIacce, TOMOTaloT
YCTaHOBJICHUIO
JI0OpO’KeNnaTeIbHON
aTMoc(epsl BO
BpeEMs ypoKa

OBILIEE KOJIMYECTBO YACOB
[10 ITPO'PAMME
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11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue pa3jaesioB (undposbie) JdomostHuTEILHAS

Kontpoabubie IIpakTnueckue
n/n H TeM NPOrpamMMbl Bcero oOpa3oBaTejibHbIE uHopmanus
padoThI padoThI
pecypcsl

Pazgea 1. 9JIEKTPOJAUHAMUKA

*TIIPUBJICUCHUE
BHUMAaHUS
oOyJarommxcs K
[IEHHOCTHOMY
aCIeKTy
M3Yy4aeMbIX Ha
YPOKax SIBJICHUH,
HCIIO0JIb30BaHUE
BOCITUTATEIbHBIX
BO3MOXHOCTEU
bubnuotexa [JOK CoZEepKaHUs
https://m.edsoo.ru/7f41c97c = yueOGHOTO
MpeMeTa uepes
JIEMOHCTPAIUIO

MarnuTHOe noie.
11 ONeKTpOMarHuTHas 11 2 3
VHTyKIIUS

oOydJaronumcs
IPUMEPOB
OTBETCTBEHHOTO,
Ipak TaHCKOTO
MOBEICHHS,
MPOSIBJICHUS
YeN0BEKOIIO0US 1
no0pocepIeyHOCTH,



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

gepes 1moadop
COOTBETCTBYIOIIHX
TEKCTOB JJISt
YTEHUS, 3a/1a9 1151
pelieHus,
POOJIEMHBIX
CUTYaLMH IS
00CYXKIICHHS B
KJacce °
MIPUMCHCHHE Ha
YpOKe
MHTECPAKTHUBHBIX
dhopm paboThl ¢
00y4aroLUMUCS:
WHTEJUICKTYaTbHBIX
urp,
CTHUMYJTHPYIOTIIHX
MO03HABATEIBHYIO
MOTHBAIIHIO
00yyJaromuxcs; *
MIPUMEHEHUE
TPYNIOBOM pabOThI
WU pabOTHI B
napax, KOTopbie
ydaT 00yJarommxcs
KOMaHJTHOU paboTe

Hroro no pazneny

11

Paznen 2. KOJIEBAHUSA U BOJIHBI




2.1

Mexanuueckue n
AJIEKTPOMArHUTHBIE
KOJIeOaHUs

bubmuoreka [JOK

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

* MOOYyX/IeHNE
oOy4Jaronmxcs
coOronaTh Ha
ypoke
OOIIETTPUHSATHIE
HOPMBI TTOBEJICHHSI,
mpaBmIIa OOIICHHMS
CO CTapIIUMHU
(megarornyecKuMHu
pabOTHUKAaMU) U
CBEPCTHUKAMH
(oOyyarormumucs),
MIPUHITATIBI
yueOHO
JACHIUILIAHBI 1
camMoopraHu3aIuy
BKJIFOUCHHUE B YPOK
UTPOBBIX
poLeayp, KOTOpbIe
MTOMOTAK0T
MoJAEPKATh
MOTHUBAIIHIO
o0yJaronmxcs K
MTOJTYYEHUTO
3HaHWUH,
HaJa)KMBaHUIO
MMO3UTHBHBIX
MEKITUYHOCTHBIX
OTHOIIICHUH B
KJIacce, TIOMOTaloT



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

YCTaHOBJICHHUIO
JI0OpoKeNnaTeIbHOM
aTMocdepbl BO
BpeMs ypoKa

2.2

Mexanuueckne n
3JIEKTPOMArHUTHBIE BOJIHBI

bu6mmoreka [JOK

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

*IIpUMEHEHUE
TPYNIOBO¥ pabOThI
WU pabOTHI B
napax, KOTOpbIe
y4daTt o0y4daromuxcs
KOMaHJTHOW paboTe
Y B3aUMOJICICTBHIO
C IpyruMu
o0yJaromuMucs;
o0y KIeHUE
o0yJaronmxcs
coOro1aTh Ha
ypoke
OOIIeNPUHSATHIE
HOPMBI TTIOBEJICHHS,
rpaBujia OOIECHUS
CO CTapIIUMHU
(memarornuecKuMu
paboTHUKaMu) U
CBEPCTHUKAMHU
(oOygarormmumucs),
TIPUHITUITBI
yueOHO
JUCITUTUTHHBI |
CaMOOpTraHH3aIiH;
* IPUBJICUCHUE



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

BHUMAaHUS
oOydJaronmxcs K
LEHHOCTHOMY
aCIeKTy
M3Yy4aeMbIX Ha
YPOKax sIBJICHUH,
HCII0JIb30BaHUE
BOCITUTATEIbHBIX
BO3MOXHOCTEU
coJiep KaHus
paszzena yepes
moabop
COOTBETCTBYIOIIUX
YIOPaXKHEHUI;
BKJIIOYEHUE B YPOK
UTPOBBIX
mporeayp, KOTopbie
MOMOTAI0T
MOAIepKaTh
MOTHBAIIHIO
oOyJarommxcs K
MOJIYYEHUIO
3HAHUMH,
HaJa)XHUBaHUIO
MTO3UTUBHBIX
MEXIJTMIHOCTHBIX
OTHOIIIEHUH B
KJlacce, TOMOTaloT
YCTaHOBJICHUIO



no0poXkKenaTeTbHON
aTMocdepbl BO

2.3

Onruka

Hroro no pazneny

10

24

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

BKIIFOUEHHUE B YPOK
UTPOBBIX MPOIIEAYP
JUTSI TIOIICP KAHUS
MOTHBAIUH
oOydJaronmxcs K
MOJTYYCHUIO
3HAHUIL;
IIPUMEHECHHE Ha
ypoKe
HHTEPAKTHBHBIX
(dhopM paboTHI C
00yJaroIUMUCS:
WHTEIUICKTYaJIbHBIX
urp,
CTUMYJTHPYIOIIHNX
M03HABATEIbHYIO
MOTHBAIIAIO

Paszea 3. OCHOBBI CIEIIMAJIbHON TEOPUM OTHOCUTEJBHOCTH

3.1

OCHOBBI CIIEIIHATBHON
TEOPUU OTHOCUTEIFHOCTU

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

*TIIPUBJICUCHUE
BHUMaHUS
o0yJaronmxcs K
LIEHHOCTHOMY
acCHeKTy
H3y4YaeMBIX Ha
YpOKax SIBJICHUH,



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

UCIIOJIb30BaHNE
BOCIHUTATEIbHBIX
BO3MOXHOCTEH
coJiep>KaHus
y4eOHOT0
npeaMeTa uepe3
JIEMOHCTPAITHIO
o0yJaromumcst
IPUMEPOB
OTBETCTBEHHOTO,
IpaxIaHCKOTO
MOBE/ICHUS,
MIPOSIBIICHUS
4eN0BEKOII00Us 1
JI0OpPOCEPIEUHOCTH,
yepe3 m1oa00p
COOTBETCTBYIOIIUX
TEKCTOB JIJISI
YTEeHHUS, 33724 JUIs
pelieHus,
MPOOIEMHBIX
CUTYyaLUN s
00CyX/ICHUS B
KJjacce ¢
MIPUMECHECHHE Ha
ypoKe
MHTEPAKTHUBHBIX
¢dopm paboTsI ¢
00y4aroIUMUCS:
WHTEJUIEKTYaTbHBIX




urp,
CTUMYJTUPYIOIINX
M03HABATEIBHYIO
MOTHBAITUIO
oOy4Jaronuxcs;
pUMEHEHHE
IpYIIOBON pabOTHI
WM paboTHI B
napax, KOTopble
y4dat o0y4aromuxcs
KOMaHJTHOW paboTe

Hroro no pazneny

Pa3nea 4. KBAHTOBAS ®U3UKA

4.1

OJeMeHTHI KBAHTOBOU
OIITUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

* moOyXKIeHue
o0yJaromuxcst
co0mroaaTh Ha
ypoke
OOIIeNPUHSATHIE
HOPMBI ITOBEJICHUS,
npaBuiia OOIIEHUS
CO CTapIIUMH
(memarornuecKuMu
paboTHUKaMU) U
CBEpPCTHUKAMHU
(oOy4arommmucs),
TIPUHITUITBI
yueOHOM
JUCIUTUTHHBI U
CaMOOpraHu3aIHy *



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

BKIIFOUEHHUE B YPOK
UTPOBBIX
poLeayp, KOTOpbIe
MOMOTaloT
MoAJEpKaTh
MOTHBAITHIO
oOyJaronmxcs K
MOJTyYEHUTO
3HAHHMH,
HATAKUBAHUIO
MTO3UTUBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHUH B
KJ1acce, MOMOTaroT
YCTaHOBJICHHIO
JI0OpO’KeNnaTeIbHON
aTMochepsl BO
BpeMs ypoKa

4.2

Crpoenue aToma

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

*IIPUMEHEHUE
IpyNIoBoi paboThl
WU pabOTHI B
napax, KOTopble
y4dat o0y4aromuxcs
KOMaHJIHO! paboTe
Y B3aUMO/ICHCTBUIO
C IpyTUMHU
00yJaroImuMucs; *
MoOYXKJeHUE

00 yJaroIImXxcst
coOJroaTh Ha



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

ypoKe
OOIIETTPUHSATHIE

HOPMBI TIOBEZICHUS,
npaBujia OOIIECHUS
CO CTapIIUMHU
(megarornyecKuMu
pabOTHUKAaMU) U
CBEpCTHUKAMU
(oOyuaromumucs),
TIPUHIUITBL
yueOHO
JUCLUIUIMHBI U
CaMOOpraHu3aluHy;
* [IpUBJICUCHUE
BHUMAaHHSA
o0yJarommxcs K
[EHHOCTHOMY
acIeKkTy
U3y4aeMbIX Ha
ypOKax sIBJICHHH,
UCIMOJIb30BaHUE
BOCTIUTATEIbHBIX
BO3MOKHOCTEN
CoZIep KaHuUS
pasznena yepes
moabop
COOTBETCTBYIOLINX
YIPa)KHEHU;
BKJIIOYEHHUE B YPOK
UTPOBBIX




4.3

AToOMHOE AP0

bu6mmoreka [IOK

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

poLeayp, KOTOPhIE
IIOMOTalOT
Mo/IepXKaTh
MOTHBAIUIO
oOydJaronmxcs K
MOJTyYEHUIO
3HAHUM,
HaJIAKUBAHUIO
IMO3UTUBHBIX
MEKITHYHOCTHBIX
OTHOIIICHUH B
KJacce, IOMOTaloT
YCTaHOBJICHHUIO
JI0OpOKeNIaTeIbHON
aTMoc(epsl BO

BKIIIOUCHHUE B YPOK
UTPOBBIX MPOLEYP
JUTSI TIOAIeP KaHUS
MOTHBAIIHH
oOyJaronmxcs K
MOJTy9IECHUTO
3HAHUIL;
pUMEHEeHHEe Ha
ypoke
MHTEPAKTHUBHBIX
¢dopm paboTsI ¢
00yUaIOIUMHUCS:
MHTEIUICKTYaJIbHBIX
urp,
CTHUMYJTHPYIOTIIHX



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

IMO3HABATCJIbHYIO
MOTHUBALIUIO

Hroro no pazneny

Pazpgen 5. JIEMEHTBI ACTPOHO

15
MHUU U ACTPOPU3UKU

5.1

DneMEeHTHl aCTPOHOMUU U
acTpo(u3uKH

bu6mmoreka [IOK

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

*[IPHBJICUCHUE
BHUMAaHHS
oOyJaronmxcs K
[IECHHOCTHOMY
acIeKTy
M3y4aeMbIX Ha
YpOKax sIBJIICHHI,
UCTIOJIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOXHOCTEU
CoZiep KaHus
y4eOHOro
npeaMera gepes
JIEMOHCTPAIIHEO
oOyuaromumcst
IPUMEPOB
OTBETCTBEHHOTO,
IpakTaHCKOTO
MOBE/ICHHUS,
MIPOSIBJICHUS
YEJIOBEKOJIIOOHS 1
no0pocepIeyHOCTH,
gepes moaodop
COOTBETCTBYIOIIMX
TEKCTOB JIJISt



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

YTCHHUS, 3319 JIS
pelIeHus,
POOJIEMHBIX
CUTYyallUi i
00CYX/ICHHS B
KJacce °
MIPUMECHECHUE Ha
ypoKe
WHTEPAKTHBHBIX
(dbopM paboTHI C
00y4aroLUMUCS:
MHTEJIEKTYaTbHBIX
urp,
CTUMYJIHPYIOIINX
MMO3HABATEIHHYIO
MOTHBAITHIO
oOydJaronmxcs;
MIPUMCHCHUE
TPYNIOBOM pabOThI
WK paboTHI B
napax, KOTopbie
yuyaT 00yJaroumxcs
KOMaHJIHOM paboTe

Hroro no paszneny 7
Pazgen 6. OBOBIIAIOIIEE IIOBTOPEHUE
BKIIIOYEHUE B YPOK
6.1 0606 1arolIee OBTOPEHHE 4 bubmuoreka [IOK UIPOBBIX IPOLENYD

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

JJI TIOAACPIKAHUSA
MOTUBaLlUU



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

oOyJaronmxcs K
MOJTYYCHUIO
3HAHWIL;
pUMEHEHHE Ha
ypOKe
HHTCPAKTHBHBIX
(dbopM paboTHI C
00y4aIOIUMUCS:
HUHTEJUICKTYaIbHBIX
urp,
CTUMYJTUPYIOIIUX
M03HABATEIbHYIO
MOTHBAITUIO

Hroro no pazneny

PesepBHOe Bpems

* 0OyX/IeHuE
o0yJaronuxcs
co0nroaaTh Ha
ypOKe
OOUIEeTPUHSATHIE
HOPMBI TTOBEJICHUS,
mpaBuIia OOIICHHS
CO CTapIIUMHU
(TmearoruuecKuMu
pabOTHUKAaMU) U
CBEPCTHUKAMH
(oOy4arommmucs),
TIPUHIUITBL
yaeOHOH
JUCITUTUTHHBI |




camMoopraHu3aIuy
BKJIIOUEHHUE B YPOK
UTPOBBIX
poLeayp, KOTOpbIe
MOMOTaloT
MOJIIEPIKATH
MOTHBAITHIO
oOyJaronmxcs K
MOJTyYEHUTO
3HAHHMH,
HaAJTaKUBaHUIO
MTO3UTUBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHUH B
KJIacce, MOMOTaloT
YCTaHOBJICHHUIO
JI0OpOoKeNnaTeIbHON
aTMochepsl BO
BpeMs ypoKa

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyectBo 4yacos
Ne i/m Tema ypoxka B Konrpoabnsie IIpakTuyeckue
cero padoThI padoThI
1 ®u3uka — Hayka o npupone. Hayunsie MeToabl IO3HAHNS 1
OKPY’KaroILero Mupa
5 Posb 1 MecTo (u3nku B GOPMHUPOBAHNN COBPEMEHHON HAY4YHOM 1
KapTHUHBI MUPA, B IPAKTUUECKOHN 1€ATEIbHOCTH JIIOIEN
3 Mexannueckoe nBukeHue. OTHOCUTEIBHOCTh MEXAHUUYECKOTO 1
neuxkenus. [lepemelienue, ckopocTb, yCKOpEHHE
Bxonnas koHTposbHas paboTa 1
PaBHOMepHOE .PaBHOYCKOPEHHOE NPSAMOJIMHENHOE JBUKCHHE
CBoOomHOE majieHue. Y CKopeHue CBOOOTHOTO TaICHUS
7 KpuBonnneiinoe nnxenue. J{BIKeHNE MaTEpUAIbHON TOUKHU 10 1
OKPYXHOCTH
8 [Tpuniun otHocuTenbHOCTH ["anunes. HepiuaibHble CUCTEMBI 1
orcuera. Ilepsslii 3akoH HeroTOHA
9 Macca tena. Cuna. [lpunnun cyneprno3uniuu cui. Bropoit 3akon 1
Herotona niiga matepuanbHON TOUKH
10 Tperuii 3akoH HproTOHA 111 MaTepUAIBbHBIX TOYEK 1
11 3akoH BceMupHOTo TsaroreHus. Cuna tsokectu. [leppas 1
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH I'yka. Bec tena 1
13 Cuna tpenus. Koapounment tperns. Cuna conpoTHUBIECHUS IPU 1

JABMXKCHHUU TCJIA B XXUAKOCTH UJIM Ia3c



14

[TocTynarenbHoe 1 BpamaTeibHOE JBUKEHHUE a0COIIOTHO
TBEpAOro Tesna. MomeHT cuiibl. [1nedo cuibl. Y caoBust
paBHOBeCHs TBEPJIOTO Tea

15

HNMnynbsc MmaTepualbHOW TOYKH, CUCTEMBI MATEPUAIbHBIX TOYEK.
Nmnynbe cunbl. 3aK0OH COXpaHEHUsl UMITyJIbca. PeakTuBHOE
JIBUKCHHE

16

17

18

PaboTa n momHoCTh cuiibl. Kunetnueckas sHeprus
MaTepraabHONH TOUKH. Teopema 00 M3MEHEHUN KHHETUIECKOH
SHEPTUH

[TorenuuanbHas sueprud. l[loTeHnnanbHast SHEPrUs yIpyro
nedopMupoBaHHOH npykuHbl. [loTeHIManbHas YJHEPTUs Tea
BOJIM3U MOBEPXHOCTH 3eMIIU

IToTeHuanbHble 1 HEMOTEHIUAIbHBIE CUIIBI. CBs13b pa6OTBI
HCTIOTCHIHUAJIBHBIX CHJI C U'BMCHCHUEM MEXaHHYEeCKOMH QHCPIUHA
CHCTEMBI Tel. 3aKOH COXpaHCHUA MEXaHUYeCKOMH OQHCPIUH

19

JlabopaTtopHast pabota «HcciaenoBanue CBsi3M pabOThI CUJIIBI C
U3MEHEHUEM MEXaHUYECKON YHEPTUU Tela Ha IpuMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa»

20

21

KonTponsHas pabora o teme «Knunemaruka. JluHaMmuka.
3aKOHBI COXPAaHEHHS B MEXAHUKE)

OCHOBHBIE TIOJI0XKEHUS MOJIEKYISIPHO-KUHETHUECKOW TEOPHH.
bpoynosckoe asmxenue. Auddysus

22

XapakTtep JBUKEHUS U B3aUMOJCHCTBUS YaCTHUI] BELIECTBA.
Mojenu cTpoeHus ra3oB, KUIAKOCTEN U TBEPABIX TEI

23

24

Macca monekyin. Konnuecto BemectBa. [locrosiHHas ABoragpo

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana
teMriepatyp Llenbcus

25

Uneanphsiii raz3 B MKT. OcHoBHoe ypaBuenne MKT




AOcouoTHas TeMIiepaTypa Kak Mepa cpeiHeld KHHETHYECKOM

26 SHEPIUM JIBH>KEHHS MOJIEKYJ. Y paBHeHUE MeHaeneeBa-
Knaneiipona

27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI

28 JlaboparopHas pabota «lccienoBanue 3aBUCIMOCTH MEXTY
rapamMeTpaMH COCTOSIHUS Pa3peKEHHOr0 ra3a

29 N3onporeccel B naeanbHOM ra3e U ux rpaduaeckoe
IIPE/ICTABIICHHE
BHyTpeHHsIs SHeprus TEPMOIMHAMHYECKONW CHCTEMBI U CTIOCOOBI

30 e€ m3menenus. KonnyectBo TemnoTsl u pabora. BHyTpeHHs s
HHEPrusl OJHOATOMHOIO UEAIBHOTO rasa

31 Buapl Teronepenaun

39 VY nenbpHas TEIII0EMKOCTh BenlecTBa. Konm4ecTBo TemIoTsl IpU
Teruionepenaye. AauadaTHelil npoiece

33 [IepBblil 3aKOH TEPMOAMHAMUKY U €T0 IPUMEHEHHE K
u30Ipoueccam

34 HeoOpatumocTs mpoiieccoB B mpupoae. Bropoii 3akoH
TEPMOJUHAMUKNI

35 [Tpunnun nevictBus u KII1/I TerutoBoi MammHbl

36 Hukn Kapuo u ero KITJ{

37 DKojoru4eckue npoOaeMbl TEIIIO3HEPTETUKH

38 Ob6o6maromuit ypok «MomnekynsipHas ¢puznka. OCHOBBI
TEPMOINHAMUKI

39 KonTtponbHas padora no teme «MonekymnspHas ¢puzuka. OCHOBBI
TEPMOJMHAMUKHN

40 [TapooGpa3oBanue u kKoHaeHcanus. Vcapenre u KumneHne




AOCOJIIOTHAsI U OTHOCUTEJIbHAS BJIAXXHOCTH BO3/TyXa.

41 Haceplennsliii nap
Tsépmnoe teno. Kpucrammmueckue u aMmopQHbIe Tena.

42 AHN30TpONUs CBOMCTB KpUcTaIoB. JKHUJK1e KpUCTAILIBL.
CoBpemMeHHbIE MaTepUalIbl

43 [InaBiieHne U KpUCTaUIN3aLKs. Y A€IIbHAS TEIUIOTA IIJIaBJICHHUS.
CyOnumarus

44 YpaBHeHHe TEII0BOr0O OanaHca

45 DnekTpu3anus Ten. DIeKTpuueckuit 3aps. /Ba Buga
AIIEKTPUYECKUX 3apsI0B

46 [TpoBOAHMKH, TUAIEKTPUKH U TIOJTYIPOBOAHUKU. 3aKOH
COXpaHEHHUs IJIEKTPUUYECKOTO 3apsiia

47 B3aumoneiictBue 3apsnoB. 3akoH Kynona. Toueunsrit
ANEKTPUYECKUI 3apsij

48 HanpsxéHHocTh anexTpudeckoro noss. [Ipuanun
CYNEPHO3UIIUU INEKTPUUECKUX Tosieil. JIMHUM HanpsHKEHHOCTH

49 Pabora cui anexkrpocratuyeckoro nois. [orennuan. PasHocTs
MIOTEHIIAAJIOB

50 [IpoBOgHMKY U IHUANEKTPUKH B 3JIEKTPOCTATHUECKOM IOJIE.
JusnexkTpudeckasi NIpOHUIIAEMOCTb

51 OnexrpoéMkocTs. Konnencarop

50 JlaGopatopHas pabota "M3Mepenue 31eKTpoEMKOCTH
KOHJeHcaropa"

53 DIIEKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOpa. DHEPrUs
3apsHKEHHOT0 KOH/IeHCaTopa
[IpuHuMn neicTBUS U IPUMEHEHHE KOHEHCATOPOB,

54 KOIIMPOBAJIBHOIO amnmapara, CTpyHHOIro IpUHTEpa.

DneKTpocTaTHuecKas 3aluTa. 3a3eMJIeHHe 3IeKTPonpruOopoB




DJIIEKTPUUYECKHI TOK, YCIOBHS €ro cyiecTBoBanus. [locTossHHbIN

55 tok. Cuna Toka. Hanpsixkenne. Conpotusiienue. 3akoH Oma s
y4acTKa [enu
[locnenoBarenbHOE, NapauIEIbHOE, CMEILIAHHOE COETUHEHNE

56 npoBOAHKKOB. JlaboparopHas paboTa «/3yd4eHrne cMEIIaHHOTO 0.5
COEIMHEHUS PE3UCTOPOB»

57 PaboTta 1 MOLTHOCTB AJIEKTPUYECKOTO TOKa. 3akoH J[>koyis-
Jlenna
3akon OMa A1 OJTHOM (3aMKHYTOI ) DJIEKTPUYECKOM LIETTH.

58 KopoTtkoe 3ambikanue. Jlabopatopuas padora «M3mepenne I/1C 0.5
MCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBICHUS»
DNeKTpOHHas IPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCHMOCTb

59 COTPOTUBIICHUS METAIJIOB OT TEMIIEPATYPHI.
CBepXnpoBOAUMOCTD

60 DneKTpuvecKuil TOK B Bakyyme. CBOMCTBA AIIEKTPOHHBIX ITyYKOB
[TomynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs

61 npoBoauMocTh. CBoiicTBa p—N-niepexoja. [1omynpoBoaHUKOBEIE
npudopbI

62 DNEeKTPUUECKUN TOK B pacTBOPAxX M pacjiaBax 3JIeKTPOIUTOB.
DAEeKTpOTUTHYECKAs TUCCOLMALNSA. DIEKTPOIN3

63 DNeKTpUUIeCcKuil TOK B razax. CaMOCTOATENbHBIN 1
HECaMOCTOSTENbHBIN pa3psan. Monnus. [1nazma

64 [IpomexyTtounas arrectanus. KontponapHas pabota 3a kype 10
KJacca

65 DnexTpuueckue mpruOopbl U YCTPOMCTBA U UX MPAKTUUYECKOE
npuMeHeHue. [IpaBuiia TeXHUKH 0€3011acHOCTH

66 O0600mIarmuN ypoK «IIEKTPOITHAMUKAY




KonTponpHas padora o Teme «nekrpocraTuka. [locTostHHBIN
ANEeKTpUYECKUi TOK. TOKH B pa3iuYHbBIX CpelIax»»

67 1
/Beepoccuiickas mpoBepodHasi paboTa Impu MPOBEACHUH Ha
OYMa)KHOM HOCHTEJIC

68 PesepBHelil ypok. O600IeHHE 110 TeMe "DIIeKTpOoAuHaAMHUKA" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



11 KJIACC

Ne ni/n

Tema ypoka

KoanyecTBo 4acoB

Konrpoabnsie IIpakTuyeckue

B
cero padoThI padoThI

IlocTosIHHBIE MAarHUTEI U UX B3auMOJeUcTBUE. MardHuTHOE II0JIE.

Bekrop MarHuTHOM MHAYKUMH. JIMHUYM MArHUTHON MHIYKLIIHHU

Bxoanas koHTposbHas pabora

JleiicTBrEe MarHUTHOIO 1OJIsL HA IPOBOJIHUK ¢ TokoM. Cuna
Awmriepa. JlaboparopHast pabota «ccienoBanue neicTBus
MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM)

MarunTtHoe noe IMPOBOAHUKA C TOKOM. OmnbIT
Opcrena.B3anmoseiicTBie NPOBOJHUKOB C TOKOM.
JlabopaTtopHast pabota «M3yueHne MarHuTHOTO TOJIsl KATYIIKU C
TOKOM)»

JleiicTBre MAarHUTHOTO TIOJISI HA ABIDKYIIYIOCS 3apSKEHHYIO
yactuity. Cuna Jlopenma. Pabota cusl Jlopenia

SHCKTpOMaFHI/ITHaH HHIAYKIOUA. IToTok BCKTOpPa MarHUTHOM

uHAyKuud. J/1C nHayKknny. 3aK0H IEKTPOMarHuTHOM
unaykuun Papanes

JlaGopaTtopHas pabota «MccnenoBanue siBICHUS
AIEKTPOMArHUTHOW MHTYKITUI

NunyktuBHOCTH. SBNenue camonnaykiuu. IJ1C
CaMOMHIYKITUU. DHEPTUsl MArHUTHOTO TOJIST KATYIIKHA C TOKOM.
DJIEKTPOMArHuTHOE MOJe

TexHudeckue yCTpOﬁCTBa " UX IPUMCHCHHC: ITOCTOSIHHBIC
MAarHuThbl, 3JICKTPOMAIrHUTBI, 3JICKTPOABUTATCIIb, YCKOPUTCIIN
OJIEMCHTAPHBIX YaCTUL, MHAYKIITUOHHAA I1€Yb




10

O6o6marmuii ypok «MarauTHoe 1moje. DIeKTPOMarHuTHas
WHTYKITHS

11

12

13

KonTtponbHas padora no Teme «MarHuTHoe ToJie.
DNEeKTpOMAarHuTHAsE UHIYKLIHS

CBoOoiHbIE MexaHHUecKue KoeOaHus. ['apMoHudeckue
Kosie0aHus. YpaBHEHUE TrapMOHUYECKUX KOJIeOaHUH.
[IpeBparenue sHepruu

JlaboparopHas pabota «lccrnenoBanue 3aBUCUMOCTH Mepro/ia
MaJbIX KoJeOaHUl Tpy3a Ha HUTHU OT JJIMHBI HUTU U MaCChI
rpy3a»

14

Kone6arenpublit KOHTYp. CBOOOIHBIC 3JICKTPOMArHUTHEIC
Kosie0aHus B UI€aTbHOM KOJIeOaTeIbHOM KOHTYpE. AHAIOTHS
MEX1y MEXaHUYECKIUMH U 3JIEKTPOMarHUTHBIMH KOJieOaHUAMU

15

16

17

®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B UAECATILHOM
K0JIeOATETbHOM KOHTYpE

HpeI[CTaBJ'IeHI/Ie 0 3aTyXarumux KoJIeOaHMSX. BBIHY)KI[GHHBIC
MeXaHH4eCKHe KoneOanus. Pe3oHaHc. BLIHy)K,I[CHHBIC
OJICKTPOMArHUTHBIC KoJieOaHMs

[Iepemennsiit Tok. CHHYCOUJANbHBIN IEPEMEHHBIN TOK.
MOIHOCTh IEPEMEHHOTO TOKA. AMITUTYHOE U IEHCTBYIOLIEE
3HAYECHHUE CUJIBI TOKA U HAIIPSKEHUS

18

Tpanchopmarop. [IponsBoacTso, nepenava u noTpedaeHue
ANEKTPUYECKON SJHEPTUU

19

20

yCTpOfICTBO H INPAKTUYICCKOC IMPUMEHCHUC IJICKTPUICCKOT'O
3BOHKa, reHEpaTopa N€PpEMCHHOr0O TOKa, JIMHAR QJICKTpoIIepcaavd
OKOJIOTHYECKUE PUCKHU ITPpU TPOU3BOACTBC DJICKTPOIHCPIUU.

Ky.]'IBTypa HCIIOJIb30BAHUA SJICKTPOSHCPTHUU B IMOBCEJHEBHOM
KHN3HHU




MexaHnnueckue BOJIHBI, YCIOBHS pacrpocTpanenus. [lepuos.

21 CKopocThb pacnpocTpaHeHHs U JUIMHA BOJHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

29 3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp
3ByKa

23 DIEKTPOMAarHuTHbIE BOJIHBI, UX CBOMCTBA U cKopocTs. Ikana
JJIEKTPOMAarHUTHBIX BOJIH

24 [TpyHIMIIBI paguOCBs3U U TeIEBUACHUA. Pa3BuTHE CpENCTB
cBs3u. Paguornokanus

25 KonTponpHas padora «KoaebaHus U BOIHBD

26 [TpsimonuHEHOE pacIpOCTpaHEHHUE CBETa B OJHOPOIHOM Cpee.
Toueunslil ucTouHUK cBeTa. JIyd cBera

97 OTtpaxenue cBeTa. 3akoHbI OTpakeHus ceta. [loctpoenue
N300paXEHU B IJIOCKOM 3epKajie

28 IIpenomnenue cBera. [lonHOE BHYTpEHHEE OTPaKECHUE.
[IpenenbHbIi yroia NOJIHOTO BHYTPEHHETO OTPAXKEHUS

29 JlaGopatopHas pabota «l3mepenue mokazaTesns NpeoMICHHs
CTEKJIa»

30 JIunzel. [loctpoenue nzobpaxenuii B muH3e. opmynna ToHKOM
JIMH3bI. Y BEIUYEHUE JINH3bI

31 JlaGopatopHas pabota «lccnenoBanue CBOUCTB H300paXeHUH B
JMH3aX»

39 Hucnepcus ceera. CloxHbIH coctaB 6eoro cera. LBer.
JlaGopatopHas pabota «Habnronenue qucnepcun cBETay

33 Unrepdepennus creta. Audpaxus ceeta. AudpakiponHas
pelérka

34 [Tonepeunocts cBeTOBBIX BOJH. [lonsgpuzanus ceera




OnTuueckue MpruOOPHI U YCTPOUCTBA U yCIOBUS UX OE30MACHOTO

35
MPUMEHEHUS

36 I'panu1IBl IPUMEHUMOCTH KIIACCUYECKON MexaHUKHU. [locTynaTel
CIEIIMAJIbHOM TE€OpUH OTHOCUTEIILHOCTH

37 OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U
COKpAIlEHUE JITTHHBI

38 DHeprusi U UMITYJIbC PEISITUBUCTCKON yacTullbl. CBSI3b MaCCHI C
SHEpPruei U UMITYJIbCOM. DHEPTUs OKOS

39 KonTtponpHas padora «Ontuka. OCHOBHI CIIEUATILHONW TEOPUU
OTHOCHUTEIILHOCTH»

40 ®ortonsl. Dopmyrna [Inanka. DHeprus u UMIyIbC GOTOHA

41 OtkperTre U uccnenoanue Gorordpdexra. Onsiter A. I'.
CroneroBa

42 3akonbl pororddekra. YpaBHeHHne DUHIITEHHA s
dororddekra. «KpacHas rpanuna» porodrpdexra

43 Jasnenue ceera. OnbiTel [1. H. JIeOeneBa. Xumudeckoe
JIEHCTBUE CBETA

44 TexHu4eckue ycTpoicTBa U NPaAKTUYECKOE IPUMEHEHUE:!
dboTosmeMeHT, (OTOIATUYNK, COTHEUHAs OaTapesi, CBETOIUO]]

45 Pemenue 3agau no reme «2J1€MEHTHI KBAHTOBOM ONTHKU»

46 Mogens atoma Tomcona. OnbiTel Pezepdhopaa o paccestHuto o-
yactull. [lnanerapuas moaens atoma

47 IToctynatel bopa

48 Wznyyenue u noriorieHue GOTOHOB MPH MEPEX0JIe aTOMA C
OJIHOTO YPOBHSI SHEPruu Ha Apyroi. Bunabl ciektpon
BousiHoBBIE cBOMcTBa yacTull. Bosnbl ne bpors.

49 KopnyckynspHo-BosiHOBOH ayanu3m. CIIOHTaHHOE U

BBIHYXACHHOC U3TYUCHUC




50

OtkpeiTre paguoakTuBHOCTH. OmbITHI Pe3epdopaa mo
OTIpE/ICNICHUIO COCTAaBA PAIMOAKTUBHOTO U3ITYUCHHUS

51

52

CaoticTBa anbda-, 6era-, ramma-u3nydcHus. Brusaue
paI[HoaKTI/IBHOCTI/I Ha JKUBBIC OpI‘aHI/I?)MbI

OTKpbITHE TPOTOHA M HEWTpoHA. M30TomBI. Ab(ha-pacnan.
DIIeKTPOHHBIN M MO3UTPOHHBIN OeTa-pacnaa. ['amma-usnydenue

53

OHeprus cBA3U HYKJIOHOB B siJpe. S nepHble peakuuu. S nepHblil
peakrop. [Ipo0iembl, NepCHEKTUBBI, FKOJIOIHYECKHE ACTIEKThI
AJIEPHOM SHEPTETUKH

54

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA. MeTo1bl
HAOJII0JIEHUS U pEruCTpaliy 3J1€MEHTapHbIX YacTull. Kpyrisiii
cron «DyHIaMeHTalbHbIE B3aUMOJICUCTBUA. ENTUHCTBO
bu3nUeCcKOil KApTUHBI MUPAY

55

Oransl pa3Butusa actpoHoMmuu. [IpuknagHoe u
MHPOBO33PEHYCCKOE 3HAYCHUE aCTPOHOMUH. Brt 3BE31HOTO
Heba. Co3Be3us, ipKre 3BE3/IbI, MIIAHETHI, UX BUTUMOE
nBrkenre. CojIHEYHasI cucTeMa

56

57

58

Connue. ConHeunast akTuBHOCTh. McTounuk sHeprun ConHia u
3BE3]

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/1bI TTIABHOU
MOCJIEI0BATEILHOCTH. BHyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS O MPOUCXOKACHUH U 3BOJIOLINU
ComnHia u 3BE311

Muteunsiii [Iyte — Hama [Manaktuka. [lonoxenue u 1BuxeHue
Connua B Nanaktuke. ['anaktuku. Y€pHble ABIPHI B SApax
raJJakTUK

59

Bcenennas. Pasz6eranue ranaktuk. Teopust bonbiioro B3peiBa.
PenukroBoe nznyuenue. Meraranaktuka




60

Hepemennsie mpoOieMbl aCTPOHOMUU

61 KoHnTposbHast pabota «J1€MEHTHI aCTPOHOMUH U aCTPO(DHU3UKI
O6o6maromuit ypok. Poib ¢pusuku u actponomuu B

62 SKOHOMMYECKOM, TEXHOJIOTHYECKOM, COITMAIbHOM ¥ 3THUSCKOM 1
cdepax AesITeNbHOCTU YelIOBEKa

63 Ob6o06maromuit ypok. Poib u mecto pusuku u actpoHOMUU B 1
COBPEMEHHOW HAayYHOH KapTHHE MUPA

64 [TpomexyTounas arrectauus. KontponbHas padota 3a kypc 11 1
KJjlacca

65 O6o6maromuit ypok. Posib ¢pusndeckoii Teopuu B 1
dbopMUPOBaHUHU TIPEJICTABICHU O PU3NUECKON KapTUHE MHUpa
Ob6o06maromuii ypok. Mecto ¢pu3n4eckoil KapTHHBI MUPa B

66 00I11eM psATy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX 1
MPEJCTABICHUI O IPUPOJE

67 PesepBHblil ypok. MaruutHoe nose. DaeKTpOMarHUTHAs 1
WHIYKITHS

68 PesepsHslil ypok. Ontuka. OCHOBBI ClIEIMATIBHON TEOPUU 1
OTHOCHUTEJIBHOCTH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocBemenue»

®dwuswuka, 11 xmace/ Mskumes I'.51., byxosues b.b., Corckuit H.H. mox
penakiueii [TapdpentoeBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

((HpOCBGHIGHHG»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

TeMatuueckue TaOaUIBI IO PUBHKE.

Huck «BuptyanbHas mkosna Kupwia u Medboaus. Ypoku @usuku 10 kiacey,
000 «Kupuma u Medbomus», 2004.

Huck «OTtkpeiTas puzukay, OO0 «duzukon», 1996-2001.

https://myschool.edu.ru/ - ®I'YIC "Mos IlIxoa"

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

"OTtkpbiTas puszuka" http://www.physics.ru/

"®wusuka.ru" http://www.fizika.ru/



«3annMarenbHas pu3uKa B Borpocax u oteetax» http://elkin52.narod.ru/
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