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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEro OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUUA TIpernojiaBanusi yuyeoHoro npeamera «®duszmka» B oOpa3zoBaTeIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4aromuxcsa 10—11 kitaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pEAM3alMU MEXIPEIMETHBIX CBA3€H (DU3UKUA C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEro 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojlepkaHue yuyeObHoro npeamera «Pusrka» 1o rogam o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpykaromiem mupe. IkoapHBIN Kypc GU3NKH — CHCTEMOOOpa3yIoIni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIIOTUM B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJYYEHHsS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(U3UKKM BHOCUT OCHOBHOM BKJIa/a B (POPMHUPOBAHUE ECTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHHI NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS TIPU BHITIOJHEHUY UMHU YI€OHBIX UCCIICOBAHUM.

B ocHOBY Kkypca pusuku 11 ypoBHS CpeaHET0 00111ero 00pa3oBaHusI TIOJI0KEH
pPSAA MW, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3feioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSAX MaTepuH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HMUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTPOOJIEMaMHU.

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

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (U3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOPHA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUIN U MPOLECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJIX0 B Kypce (UM3UKU PEealn3yeTcs MPEexKIe
BCEro 3a CYET OpPraHM3allUU SKCIEPUMEHTAIBHON AESITEITbHOCTH O00YyYaroIMXCs.
Jy1s 6a30BOro ypoBHS Kypca PU3UKU — 3TO UCIOIb30BAaHUE CUCTEMBI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke 0ObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX paboOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS U OCHaIeHus kabunera (usuku. Ilpu
3TOM oOOecrneyrnBaeTcsl OBJAJCHUE OOYyYalolMMHUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHUs, HUCCIEAOBaHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIUYMH U
MOCTAaHOBKY OIBITOB IO MPOBEPKE MPEI0KEHHBIX TUIIOTES.

bosbiioe BHUMaHUE yAEISIETCS PEIIEHUIO PACYETHBIX M KAYECTBEHHBIX 3aa4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOM
bu3nueckoil MOJENbl0, TO3BOJSIONIME NPUMEHSATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3nesnoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKpYXKaromleu
KU3HH, TpeOyronue BbhIOOpa (HU3MYECKON MOJENU IS CUTYallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpedoBanusimu @I'OC COO k MaTepHanbHO-TEXHUUECKOMY
o0ecniedyeHn0 yueOHOTo mporecca 0a30BbIil YpOBEHb Kypca (DU3HKK HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKJIA. B kabuHeTe (Pu3MKu JOIKHO OBITH HEOOXOJIUMOE
nabopatopHoe 00O0pyJOBaHUE Il BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYIOBaHHUE.

JleMoHCTpaninoHHoe o0OopyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M  OOECHeYMBaeT IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI ~ U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHUE [UIsI YYEHUYECKMX MPAKTHUYECKUX pPaldoT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BaHUU aHAJOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpHUHl.

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

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

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

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3y4YeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (dopMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHHEM
(du3nyecKnX 3HAaHUM U HAyYHBIX J1I0Ka3aTEIbCTB;

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

JlocTrxeHne STUX 1ene oOecreunBaeTCsl pelieHneM CIeIyIoNnX 3a/1ad B

npouecce u3yyeHus Kypca GU3MKH Ha ypOBHE CPEJHEro 001Iero oopa3oBaHus:

e MpuoOpEeTEeHNE CUCTEMbI 3HAaHUH 00 00X (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAsS MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI aCTPO(PHU3HUKH;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PELICHUH B IIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dMYHbIX 3a7ad C SIBHO 3aJaHHOU
¢uznyeckoil Monenblo, 3axad, MOAPa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IMPOBEICHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMAaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsl Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BBI ypOBEHb) Ha YpPOBHE CpEIHEro OOIIEro
oOpazoBanus orBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMmMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JEJaeT BBIOOP
pOBeNECHHUsST J1a0OpPaTOpPHBIX pPabOT M OMNBITOB C YYETOM HWHIWMBHYAIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA

10 KITACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®usuka — Hayka o mnpupone. Hayunbie mMeTOnBl NMO3HAHMUS OKPYKAIOLIETO
Mupa. Posb skcriepuMeHTa U TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue (u3NYECKUX SIBJICHUM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPHUH. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHUM COBPEMEHHON HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpelnHssE CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) HU
YCKOPEHHE MAaTE€pUAJIbHOW TOYKH, MX IMPOEKIUA Ha OCH CHUCTEMBl KOOPIHHAT.
CoxeHune nepeMele i U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsIMOJIMHENHHOe nBUkeHue. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUS, IYyTH U IEpeMELICHUS
MaTepUaJIbHONW TOYKH OT BPEMEHHU.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHeHOE NBMKEHUE. [[BHKEHNE MaTEPUATIBHON TOYKHU MO0 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHAsA CKOPOCTb.
[Tepuon u yactota obpamenus. LleHTpocTpeMuTeabHOE yCKOPEHHE.

TexHu4ecKkue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: CHUIOMETP,
JBUKEHUE CHAPSA0B, LIETTHbIE M pEMEHHBIE TIEpEIayuu.

Jlemoncmpayuu

Mopnenb cucTteMbl OTCYETA, MIUTFOCTpALUMs KHHEMATHUYECKUX XapaKTEPUCTHK
JBUKEHUS.

[Tpeobpa3zoBanue ABMKEHUHN C UCTIONB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGniogenue aBukeHUs Tena, OPOILIEHHOIO IMMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenune yckopeHus: CBOOOTHOTO MaeHHUSL.



Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM NIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBukKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['aymmnes.  IlepBeid  3akoH  Herotoha.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiis
MaTepuagbHOU TOUKU. Tperniil 3akoH HbproTOHA 1151 MatepuanbHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTtynaTensHOE U BpallaTelbHOE JBHKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBeCUS TBEPAOTO TEIIA.

TexHndeckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIbEME U TIAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydeHnue aBmxeHUs OpycKa Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT uX Jedopmariuu.



HccenenoBanne yciioBUM pPaBHOBECHS TBEPIOIO TeEJd, HMEIOLIErO0 OCh
BpAILCHHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

Nmnynec MarepuallbHOM TOYKM (T€da), CUCTEMbl MaTepUAbHBIX TOYEK.
HMiynbC cuibl U U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaktnBHOE 1BMXEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus MarepuajlbHOM TOukH. Teopema 00 H3MEHEHHU
KMHETHUYECKOW SHEPTHH.

[ToTennmanbHas DHEPTHSL. [ToTeHnmansHas DHEPTHUS yIpyro
nehopMUpOBaHHOM NPy )UHBL. [loTeHIIManbpHas YHEPTHsl Tena BOIM3HU MOBEPXHOCTH
3emuIH.

[ToreHunanbHble WM HENOTEHIMalbHble  cuibl.  CBs3b  pabOThI
HEIMOTEHIMAIBHBIX CUJI C '3MEHEHHEM MEXAHUYECKOM DHEPTUU CUCTEMBI TEJl. 3aKOH
COXPAaHEHMS MEXaHUYECKOU YHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IPYKUHHBIN UCTOJIET, IBU)KEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon noTeHLIMaNbHON SHEPTUH B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEpPIuu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MogekysipHast u3nKa 1 TEPMOJIMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Jduddysus. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUSA 4YacTUIl BemiecTBa. Moaenum CTpOEHHUsI Tra3oB, KHUIKOCTEU H
TBEPIBIX TE U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl MoJiekyil. KonnyectBo BemecTBa. [locTosiHHass ABoraapo.

TermnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE YypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOM TEOpUM HACaTbHOTO Ta3za. AOCOJIOTHas TeMmIepaTypa Kak Mmepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHHS dactul rasa. [llkama



temneparyp KeneBuna. ['azoBble 3akoHbI. YpaBHeHue Menneneesa—Knanenpona.
3akon JlanbToHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OnpIThl 110 U PY3UN )KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita lllTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, WILTIOCTpUPYIOIIas TPUPOTY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITEl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS HJCAIBHOTO Trasa,
H30IPOIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochoebl mepmoounamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHssI 3HEPIUs TEPMOAMHAMHYECKOU
CUCTEMBI U cioco0bI €€ n3MeHenus. KonnuecTBo TeIioThl U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeJIbHAS TEIIOEMKOCTh BELIECTBA.
KosruecTBo TEIIOThI MpU TEIUIONEpeaaye.

[lonatue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKM K u3omponeccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MmpoiieccoB B MPUPO/IE.

TernoBble  MamwuHbl.  [IpuHOUIBI  JOEMCTBHUS  TEIJIOBBIX  MAIIWH.
[IpeobpazoBanusi ’HEpPrUM B TEIUIOBbIX MamuHax. KosduiuueHT mnosie3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kod>pduumMeHT MOJIE3HOTO
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu



V3meHeHne BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku u3 OyTBUIKM TIOJI NEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUn (TeMIlepaTyphl) Tejla Mpu Terlonepeaaye.

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

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue n kumeHue. AOCONIOTHAS |
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUS OT JABJICHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpONCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiICTBA HACBHIILIEHHBIX TAPOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOmnronenue HarpeBaHus U IUIABJICHUS! KPUCTALUTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIoOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. DaekrpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DJieKTpu3alus Tell. DJIEeKTpUYecKuid 3aps. J[Ba BU1a 2JIEKTPUUECKHUX 3apsII0B.
[IpoBOAHUKM,  JUANEKTPUKH U TIOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIIEKTPUUYECKOTO 3apsia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTpUUYECKUil 3apsi.
Onektpuueckoe mnone. Hampsok€HHOCTh  anekTpudeckoro moss.  [Ipuaiun

CYHEPIO3ULANA BJICKTPUUYECKUX NOJIeH. JIMHMM HanpsKEHHOCTH AJIEKTPUYECKOTO
OJISL.



PaGota cun anekrpocratudeckoro mojs. [lorennuan. Pa3HocTs mOTEHIIUATIOB.
[IpoBOAHUKN ¥ JUAIEKTPUKUA B BJIEKTpocTaThueckoM mosie. [lusnexkrpuueckas
MIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AJIEKTPOMETpP, DJIEKTPOCTaTHUECKass 3alluTa, 3a3eMJICHHE JJICKTPONPHUOOPOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT ICUCTBUS JIEKTPOMETPA.

B3auMopenicTBre HaAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT  IUIOLIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

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

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHUE. YIEIbHOE COIMPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapaLICIbHOE, CMEIIAHHOE COCTMHEHNE MMPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkxoyns—Jlennma. MomHOCT
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CHJia U BHYTPEHHEE CONMPOTUBIICHUWE HMCTOYHUKA TOKA.
3akoH Oma 11 ONHOM (3aMKHYTOM) 3yieKTpuyeckoi tenu. KopoTkoe 3ambIkaHue.

DJIEKTpOHHAasT  OPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DNEeKTpUYECKUN TOK B BakyyMe. CBOWCTBA AJIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas 151 pUMecHast MIPOBOJAUMOCTh
NoynpoBoHUKOB. CBOMCTBa p—n-niepexonaa. [lomynpoBogHUKOBBIEC TPHUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTpOIUTUYECKas: AUCCOIUALINS. DIEKTPOIIH3.

DNeKTpuuecKuii TOK B Trazax. CaMOCTOATEIbHBIA W HECAMOCTOSITEIbHBIN
pa3psa. Momuus. [Inazma.



TexHuyeckue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO, ralbBaHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh COIPOTHUBJICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IO TIOTIEPEYHOr0 CEUCHUS U MaTepuaa.

CwMeliaHHOE COeIMHEHNE TPOBOTHUKOB.

[IpsiMmoe wu3MepeHue HIEKTpoABMKYIIeH cuiabl. KopoTkoe 3ambikaHue
raJbBaHUYECKOTO DJIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

W3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

Me:xnpeaMeTHble CBS3H

N3yuenue kypca ¢pusuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBIISIETCS C
Y4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runoresa, (pusmyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napabona, runep0osia, UX rpaMku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABM)KEHUE B KUBOW mpupoae, auddysusi, ocMoc,
TEII00OMEH KUBBIX OpPraHU3MOB (BUIbI TEILJIONEPENayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUUECKHUE SIBJICHUS B dKUBOUM NIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,
JIIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIMTHYECKAas  JUCCOLMALMS,
raJibBaHUKa.

l'eoepaghus: BNaXxxHOCTh BO3/AyXa, BETPHI, 0ApOMETP, TEPMOMETP.



Texnonocus.: npeoOpa30BaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHMS B TEXHUKE, MOJAIIWIHUKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JAPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, napoBasi TypOHHA, OBITOBON XOJOIUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IIOJIy4CHUS] COBPEMEHHBIX MAaTepUaloB, B TOM YHCIEC HAHOMATEPUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHbBIC puOOpHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.

11 KIIACC
Pasnen 4. daekTpoguHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluann MarHuTHOM WHAyKUMU. KapTWHa JMHUKA MAarHUTHOM WHIAYKOHWM I10JIS
MOCTOSIHHBIX MarHuTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoaencTBre NpOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAYJIb U HalIPABJICHHUE.

Cuna Jlopenua, e€ Monynb M HanpaBlieHKE. [[BHyKeHNE 3apsHKEHHONW YaCTULIBI
B OJIHOPOJIHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHAYKIUU. OJEKTPOABMKYIIAs CUJa HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHON
nHaykunu @apanes.

BuxpeBoe »ieKTpuyecKoe Tmosie. ODJIEKTPOABIKYIIAs CUjla WHIYKIUU B
MIPOBOJIHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTB. SIBIE€HME CAMOMHIYKIMHU. OJEKTPOABIKYIIAS  CuUia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue YyCTpoOWcCTBA M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MyYKa MarHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TOJIA.



B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBneHue IEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH MN3MEHEHHSI
MAarHATHOTO TMOTOKA.

SIBneHne cCaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3y4yeHne MarHuTHOTO I10JIS KaTyIIKH C TOKOM.

HccenenoBanne neMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy € TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMArHUTHOW UHAYKIUH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJcOaHMU.
["apmonunyeckue konebanus. [lepumon, wacrtora, amrumryga u ($aza KoieOaHUU.
[IpykVMHHBIN MasTHUK. MareMaTu4ecKuil MasTHUK. YPaBHEHHE TapMOHUYECKHUX
kosebanuii. [IpeBparieHue 3Hepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbubiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJICATHbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYEeCKUMHU U
AJIEKTPOMArHUTHBIMU KoJiebanusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBiienue o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennbiii TOK. CHUHYyCOMJAIbHBIM NEPEMEHHbIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HMU.

TexHudeckue yCTpOMCTBA U NPAKTHYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOAaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).

Habmonenue 3aTyxaronux KoueoaHuii.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOmronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.



OcuuinorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AIIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3oHaHc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJAa MalbIX KOJeOaHHUM rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanne nepeMeHHOTO TOKA B LIETH U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbIE 6OJIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HnuTtepdepentus u nudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MOspU3alus, Tudpaxius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[IIxana 37eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI paguOCBSI3U U TeNeBUACHUS. Painonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOMIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AWMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neys.

Jlemoncmpayuu

OO0pa3zoBaHue U paCPOCTPAHEHUE MTOTIEPEUHBIX U MPOJI0IbHBIX BOJH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabGmronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOMN KOJeOaHUM.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, ITPEIIOMIIEHHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoimHENHOE pacpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.



OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuit B
IJIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENh
npenomieHusi. [logHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrojl MOJIHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceera. CiaoxHbIi coctaB Oenoro cseta. LBer.

Cobuparoriue u paccenBaroiue JUH3bL. ToHkas nuH3a. DokycHoe paccTosHue
U oNTHYecKas cuia TOHKOM JuH3bl. [locTpoeHne n3o0paxkeHuil B cOOUparomuX U
paccenBaromuXx JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKON ONTHUKHU.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
YcnoBus HaOMIOMEHUS MAaKCUMYMOB W MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. JudpakuuoHHas pemeéTka. YcCIoBUE HaOIIOIEHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBAa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOM, TEeJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIUOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMONTMHEWHOE paCIpOCTPAHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopBkl.

[TonHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanne CBONCTB U300paKEHUN B JIMH3aX.

Mopenu Mukpockona, TeJIeCKona.

Hab6mronenne natepdhepeHnm cBera.

Hab6monenune nudpakium ceera.

HaGmronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ TOMOIIBIO MPU3MBL.

[Tonydyenue cekTpa ¢ MOMOIIbI0 AUPPAKIUOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenune nokazaTesnsi NpeJoMIICHUs CTEKIIA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

HabGmronenne nucnepcuu cBera.

Pazges 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCHTEIbHOCTH



' paHuIBI IPUMEHNMOCTH KJIACCHYECKOM MeXaHuKU. [locTynaTel ciennanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BAKYYME,
MPUHIIUAI OTHOCUTEIBHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAICHUE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

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

Paznea 7. KBanToBasi pusuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpru (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMIyJbC (pOTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
doToapdexra. YpaBuenue OiiHmTeiiHa s poToapdekra. «KpacHass rpaHuna»
dboTorddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHUYecKue YCTpOICTBA U MPAKTHYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAs OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®oTo3(deKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriionieHue
(GOTOHOB MpU Mepexojae aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunisel
cnekTpoB. CIIEKTp ypOBHEW SHEPTUH aTOMa BOAOPO/IA.

BousiHOoBBIE cBOVicTBA yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JTyaJn3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHME: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGntonenue inHeHyaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.



Yuenuueckuii axcnepumenm, nabopamopmuvie pabomul

HaOnronenue TMHENYaTOrO CreKTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneneHnio coctaBa paJuoakTUBHOTO
m3nydenns.  CBoiictBa  ambda-, Oera-, ramMMma-usiydeHus.  BusHue
PaIUOAaKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens sigpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anbda-pacnan. DIEKTPOHHBIM W TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3ITydeHHe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBsA3M HYKJIOHOB B siipe. SAaepubie cuibl. JledekT Macco sapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DinieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALUN 3IEMEHTAPHBIX YACTHIL.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHn4ecKue yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOLIUX YaCTHIL.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMHUM U aCTPOPU3MKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bupa 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBHOKCHHE.

ConHeyHas cucTeMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprun ConiHIA W 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacCc —
CBETUMOCTB». 3BE3JBI TJIABHOM ITOCJICIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEIBHOCTA. BHYTpEHHEE CTpOeHue
3BE37. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHia 1
3BE311. DTambl )KU3HU 3BE3I.

Mineunsiii [Iyte — nama I'amaktuka. [lonoxenne u awxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B AApax
rajJlaKTHK.



Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITbIOTEPHBIX
MIPWIOKEHUHN U ONPENeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOJyIIapys U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIlyHsl, mutaneT, Miteanoro Ilytu.

O6o01maonee NOBTOPEHUE

Ponp ¢u3uku uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpA, pOJib (U3UUECKON TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NYECKON KapTUHE MHUPA, MECTO (PU3UUYECKON
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeamMeTHble CBS3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCylIecTBISIETCS C
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumores3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewIeHHWE CHUCTEMBI YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
oTpejieIeHHE TUIOMIAIN TIIOCKUX PUTYp U 00BhEMA Tell.

buonoecusa: »nextpuueckue SBICHUS B KUBOW MpUpoae, KoseOaTeabHbIe
JIBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
pajualii Ha )KUBbIE OPTraHU3MBI.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX
TeJ, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUIECKON PEETKU, CIEKTPATIbHBIN aHaTHN3.

l'eocpagpua: wmarHuTHbIE TIONIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocua: NWHUAM DJEKTPOINIEpenady, TEHEPATOpP TMEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OIITHKA,
coJIHEUHas barapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEIHEI'O OBIIIEI'O OBPA3OBAHU A

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTHUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npenMera «Dusukay H0IKHbBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOYyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCUMCKOro OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIUUA OOYHAIOIIEroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpTaHU3AIINY;

YMEHHE B3aHUMOJICNCTBOBATH C COLIMATIbHBIMU UHCTUTYTAaMH B COOTBETCTBHH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEACHUS;

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

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;

S) Tpy10BOI0 BOCIIMTAHMS:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

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

6) K0JI0rN4eCKOr0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TI00aJIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

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

pacIIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

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

OCO3HAHME UEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOILIECCE
U3y4YeHUs! (PUBHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENIbCKYIO IEATENbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbDI
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS
ba3oBble 1ornyeckue AecTBU:
CaMOCTOATENLHO  (QOpMYyJIMpPOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENCNATh IENN JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl M KPHUTEPUU UX
JOCTHOKCHHSI,
BBISIBIIATH  3aKOHOMEPHOCTH W MPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
bu3YeCcKuX SIBICHUSIX;
pa3pabarbiBaTh MJIAaH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
[EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JCSITEIBHOCTH;
KOOPJIMHUPOBATH U BBITIOIHITH padOTy B YCIOBUSAX PEaJIbHOTO, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;
pa3BUBATh KPEaTHBHOE MBIIIICHUE TIPU PEIICHNN KU3HCHHBIX MPOOJIECM.
ba3oBble ucciaegoBare/ibCKue 1eiCTBUA:
BJIAJCTh HAyYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU M METOJAMH
bu3nuecKoil HayKH;
BJIa/IETh HABBIKAMH Y4eOHO-MCCIIET0BATEIBCKONW U MPOSKTHOU ACSITETbHOCTH
B 00s1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY



METOJIOB pelIeHHs 3ahad (PU3MUYECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;

BJIAQJeTh BHUAAMU JEATEIBHOCTH 10 TMOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALNY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YYE€OHBIX IPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W AKTyaJM3UpOBAaTh 3a/auy,
BBIJIBUTATh TUIOTE3Y €€ PelIeHus, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh TOJYYEHHbIE B XOJE€ pELIEHUS 3a7adyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh M (HOpMyIHpPOBaTh COOCTBEHHBIC 3aJauyd B 00pa3oBaTeIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KHU3HECITSIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/AbI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33a4H, TOIYCKAIOIINE albTePHATUBHBIC PELICHHUS.

Pabora ¢ undpopmaumeii:

BJIa/IETh HABBIKAMH TMOJIy4eHUs WHPOpPMAIUU (PU3UIECKOTO CONEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IIOMCK, aHaJu3,
CUCTEMATH3allMI0 U HHTEpPIpeTaluio MHPOPMalUU pa3iUyHbIX BUAOB U (opM
IpECTaBICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJOTMM B PELIEHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3aJ1a4 ¢ COOII0ACHNEM TPEOOBAHNN SPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W AITHYECKHUX HOPM, HOPM HH(OPMAIMOHHON
0e30macHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPN AHUS B PA3IUYHbIX (opMarax cC
y4€TOM Ha3zHayeHMsI THPOPMALUHU U LEJIEBON ayAUTOPHUHU, BHIOMpPAs ONTUMAIIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3aluu.

KoMMmyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:
OCYILIECTBIISAThH O0IIEHUE HAa YPOKaX (PU3MKH U BO BHE-YPOUHOH JIEATEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;
Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;



IIOHMMATh U MCIOJI30BAaTh NPEUMYIIECTBA KOMAHIHOW W WHIUBUILYAIBHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;

MPUHAMATh €M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXkI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULUAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

Pery/iiTUBHBbIE YHUBepPCAJIbHbIe yUeOHbIe AelicTBUS
Camoopranuzamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JAacTH
(U3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUs PAcu€THBIX M KAaueCTBEHHBIX
3a]1a4, [JIaH BBIOJIHEHUS MTPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacmmpsaTh paMKH y9eOHOTO MPeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHWBATh IPUOOPETEHHBIN OIIBIT,

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEJISAM;

BJIQJIeTh HAaBBIKAMH  TO3HABAaTENbHONH  pedrekcuu Kak  OCO3HAHUSA
COBEpIIAEMBbIX JEHCTBUI M MBICIUTENIBHBIX MPOLECCOB, WX pE3yJlbTaTOB H
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI PeIIEKCUH ISl OLIEHKH CUTYalluH, BHIOOpa BEPHOTO
pEIICHNUS;

yYMETh OIIEHWBAaTh PHCKH W CBOEBPEMEHHO NPUHUMATH PEIICHUS MO0 HX
CHIDKEHHUIO;



NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPU aHAINU3E pe3yIbTaTOB
NeSITEIbHOCTH;

IPUHUMATH ce0sl, MOHMMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA,;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrMX TMpH aHalM3e pe3yibTaToB
NEesTEeIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.

B mporiecce 1ocTrKeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI T10
dbuzuke IS YpOBHA cpeaHero oOmero oOpa3oBaHUA Yy  00YyYaroIIMXCs
COBEPILICHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, Ipeanoiararonmi
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIPaBICHUS PA3BUTHUSA COOCTBEHHOW 3MOILMOHAIBHOU C(ephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTH AaIanTUPOBAaTHCA K
AMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCIiexy, ONTUMHU3M, HHHMIIMATHUBHOCTb, YMEHHE JIEUCTBOBaTb HCXOJS U3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTH BBICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konity o0yuenus B 10 kiaacce mpeMeTHbIE pe3yibTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOIEH;

VUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, UHEePIIUAIbHAs CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEO,
WJICAIBHBIN T'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3aj1ay;

pacrno3HaBath GU3UYECKHUE SIBJICHUS (MPOIIECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISPHO-KMHETUUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
AIEKTPOIMHAMHUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSAMOJIIMHENHOE JBUKEHNUE,
CBOOOJIHOE TIAJICHUE TN, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aUMOJICHCTBHE



Ten, auddys3us, OpOyHOBCKOE ABM)KEHHE, CTPOCHHE KHUJIKOCTEH W TBEPIBIX TeT,
U3MEHeHne o0bEMa TeN MpU HarpeBaHUU (OXJIAXJACHUH), TEIJIOBOE PaBHOBECHE,
WCIIAPEHNE, KOHJCHCALMS, IUIABJIICHUE, KPUCTAJLIM3Aalus, KUIICHUE, BIIAXKHOCTH
BO3/lyXa, MOBBIIICHUE ABJICHUs ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSA3b MEXKIy IapaMeTPaMU COCTOSIHUSA Ta3a B M30IPOLECCax, IEKTpHU3aLus Tell,
B3aMMO/JICHCTBUE 3apsJIOB;

OIKCHIBATh MEXAaHUYECKOE IBMKCHHE, WCIOJB3Ys (PHU3HUECKUE BEITUYHHBI:
KOOpJIMHATa, IIyTh, IEPEMEIICHHE, CKOpPOCTb, YCKOPEHHME, Macca Teja, CHIIA,
UMITYJIBC T€Jla, KHHETHYECKas: HEPrus, NOTCHIMAIBHAS 3HEPIUs, MEXaHU4eCcKas
paboTa, MexaHMUYecKas MOIIHOCTb, IpPHU ONHMCAHWU TPABUIBHO TPAKTOBATH
(bu3MYECKU CMBICT HCIOJB3YEMBIX BEJIMYUH, WX OOO3HAYEHUS W EIUHHIIBI,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUYHMHY C JAPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh H3YUYEHHBIEC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCIIONIb3Ysl (U3MYECKHE BEIWYMHBL: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAs DHEPIUs XaOTHYECKOIO JABMKEHHUS MOJIEKYJ, CPEAHEKBAaApaTUUHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KOA(Q(QUIMEHT IMOJIE3HOTO JEWUCTBUS TEIUIOBOTO JABHUTaTeNsl; MpPU ONHCAHUU
OPAaBWIBHO TPAKTOBAaTh (PUBNYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, HX
00O3HAaYeHUsT W EAUHMIBL, HAXOAUTh (OPMYJbL, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BEIUYHUHY C IPYTUMH BEIMYMHAM;

ONMCBHIBATh U3YYECHHBIC MIEKTPUYECKUE CBOMCTBA BEILIECTBA U DJIEKTPUYECCKUE
SBJIEHUS (IIPOLIECCHI), UCIIONIBb3Ysl (PUBNUYECKUE BEIMUYMHBL: DJIEKTPUUECKUNA 3apsij,
AIIEKTPUYECKOE T10JI€, HANPSKEHHOCTD I10JIs1, TOTEHIMAJI, PA3HOCTh MOTEHIUAJIOB,;
IpU ONHCAHWM TMPABWIBHO TPAaKTOBAaTh (PU3MYECKUA CMBICT HCHOJIb3yEMbIX
BEJIMYMH, MX OOO3HAYECHMS] M EJMHMIIBI, YKa3blBaThb (OPMYJIbI, CBS3bIBAIOILNE
JaHHYIO (PU3MYECKYIO BETMUMHY C IPYTUMH BEJIMYMHAMY;

aHaJIM3UPOBaTh (PU3NUECKHE MPOLIECCHl U SIBJICHMSI, UCIONB3YSl (PU3NUYECKUE
3aKOHBI U MPUHLMIBL: 3aKOH BcemMupHoro tsarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAHCHHsS MEXAaHMYECKOM DHEPIUH, 3aKOH COXPAHEHUsS WMITYJIbCa,
NPUHLNIN CYNEPNO3ULINANA CHJI, TPUHLUII PABHONPABUS HHEPLUHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW DHEPIUU TEIUIOBOIO IBHKEHUS MOJIEKYJI C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHCHHS
AIEKTPUYECKOro 3apsiaa, 3akoH KyllioHa, mpu 3TOM pasnuyaTh CIOBECHYIO
(GbOpMyIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbL,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBHUS MalTNH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOr0 MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyrpoBath mpodieMy/3aiady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOUPAThH
YCTaHOBKY M3 MPEIJI0KEHHOTO 000PYAOBaHUs, IPOBOJAUTH ONBIT U OPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh W3BECTHHIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX M3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcHpOBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUIE
Ta0IHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »JKCIIEPUMEHTa, Y4e€OHO-HCCIIEOBATENBCKOM U IPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33J1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIJACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXOuMbIe NIl €€ pelIeHHUs, NMPOBOJUTH Pacu€Thl U OIEHUBATh PEaJIbHOCTH
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

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

UCIIOJIb30BAaTh MTPH PEIIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIIOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHOH HMH(GOPMALMM, TMOJYYEHHOW W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyto HHPOPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOSKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHus 0€30MaCHOCTH TpU OOpallleHHd ¢ TPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh Pa0OTy TPYNIBI, PAMOHAIBHO paCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUsX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pAaCCMaTPUBAEMOM IPOOIIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIe pe3yIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

JEMOHCTPUPOBATh HA MpUMEpax Pojb M MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOH KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJIEIICH:
TOYEYHBIN JEKTPUUECKUN 3apsifl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SAEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOU (DU3UKH: DJICKTPUUECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWs, JACHUCTBHE MArHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
untepdepennusi, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNUE, BOSHUKHOBCHUE
JUHEWYAaTOro0 CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaguO0aKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3IMYHBIX  cped) W

AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIMONB3YsAd (PU3NYECKUE BEIUUYHMHBIL:
IIEKTPUYECKUN 3apsl, CHJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJs, cwia Ammepa, cuna JlopeHia, MHIyKTMBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoseOaHul B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOsIHHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs M EJAUHMIIbI, YKa3bIBATh
(b opMyIIBI, CBI3BIBAIONINE TAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETUUUHAMY,

ONMCHIBATh H3YUYECHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, HCIOJIb3Ys
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPIUs U UMITYJIbC (DOTOHA, IEPUO]T MOTypacnaga, SHEPIrus CBI3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
WCIIOJIb3yeMbIX BEJHMYMH, WX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3MUYECKHE TMPOIECChl U SIBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MapajjieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJIUHEHHOTO PacipOCTpPaHEHUs] CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa miia Gororddexra,
3aKOH COXPAHEHHs DHEPruH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHCHMUS
AIEKTPUYECKOrO 3apsAJia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTysaTel bopa,
3aKOH PaJIMOAKTHUBHOTO Pacmajaa, MpHU 3TOM Pa3IinyaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTPENIEIATh HANIPABJICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuibl JlopeHna;

CTPOUTh M OIKCHIBATH H300pa)KEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJIOKEHHOTO 000pyA0BaHUSs, MPOBOJAUTH ONBIT U (POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTHU (PM3HUECKUX BEIMYUH C UCTIOJIb30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BHUAE TaOMUL W TpadHKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEI0BaHNUS;

coOJiro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUM B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M JTaOOPATOPHOTO
000opy10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMUYUHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaJTbHOCTh
MOJTY4YE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXKAEHUN C OMOpPOM HA HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH JUIsl TIOMCKA, CTPYKTYPUPOBAaHHs, HHTEPIPETAUUN U IPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHONM HMH(POPMALMH, IOJIYYEHHOW W3 pa3InYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPHUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO MCIOJIb30BAaHUS B IOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIEr0 MHpa, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM KU3HU JJISI
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TIpyHme C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TpyHIbl, pPalMOHAIBHO pACHpEeNeNsaTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITEIIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HanmMeHoBaHMe pa3/iejioB U TeM NMPOrpaMMbl Konrpoububie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. PUSUKA U METOAbI HAYYHOI'O IIO3HAHUSA
1.1 dusuka 1 METOIbI HAYYHOT'O ITO3HAHUS 2 bubmmorexa LHOK
' Aibt HayH https://m.edsoo.r/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2
Hunamuia / https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 6 1 1
3aKOHBI COXPAHEHUS B MEXaHUKE https://m.cdsoo.r/7E4 1bf72
Hroro o pazaeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUKA
3.1 OCHOBBI MOJIEKYIISIPHO-KHHETUYECKON TEOPHUU 9 1 bubnnorexa LIOK
' yp p https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBbI TEPMO/HHAMHKH 0 https://m.edsoo.ru/7f41bf72
313 ArperatHble cocTOsiHUS BenlecTBa. Da3oBbie 5 bubmuorexa [JOK
) HePEXOIbI https://m.edsoo.ru/7f41bf72
Hroro o pazneny 24
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https://m.edsoo.ru/7f41bf72
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Paznen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
4.1 1 1
MEKTPOCTATHKA 0 https://m.edsoo.n/7f41bf72
49 IToCTOSIHHBIN 2IIEKTPUYECKUM TOK. TOKH B pa3IMYHBIX 12 1 bubnuoreka [IOK
' cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 3
11 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jaesioB 1 TeM ungpoBbie
Ne n/m P Kontpoabnbie  IIpakTHueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. JIeKTpOMarHuTHast 1 | 3 bubnnoreka [JOK
’ AHAYKIWS https://m.edsoo.ru/7f41¢97¢
Hroro o pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 9 1 bubnnorexka [JOK
' KoJicOaHust https://m.edsoo.ru/7f41c97¢
29 MexaHu4ecKue U AIEKTPOMAarHUTHBIE 5 1 bubnuotexa [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Orruka 10 3 bubmmorexa [TOK

https://m.edsoo.ru/7f41c97¢
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Hroro no pazneny

Pasgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

24

31 OCHOBBI CHIEITUATBLHON TEOPUHU 4 bubnmoreka [JOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznea 4. KBAHTOBAS PU3UKA
4.1 DJIEMEHTHI KBAHTOBOU OIITHUKHU 6 Bubmorexa ITOK
https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4.2 C 4
TpocHue atoMa https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4.3 A 5
TOMHOE AAPO https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPHU3UKU 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pazgen 6. OBOBIIAIOILIEE IOBTOPEHHUE

6.1 Ob6o0611aro1iee MOBTOpeHNE 4 ngg;ifg;gﬁ%ﬂlcgk
Hroro o pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Konrpoas IIpakrn upposbie
Tema ypoxka OHTPOT P i pp
n/n Bcero | Hble yecKHe o0pa3oBaTtejibHbIE
padoTbI padoThbI pecypchl
1 ®duszuka — Hayka o npupoje. Hayunsie MeToabl O3HAHUS | bubnuoreka [JOK
OKPYKAIOIIETO MUpPa https://m.edsoo.ru/ff0c32e2
Poab u mecTo pusuku B GopMHUpPOBaHHH COBPEMEHHOM
2 HAay4YHOU KapTHUHBI MUPA, B IPAKTUUYECKOU JI€SITEIbHOCTH 1 bubmorexa HOK
yi B p pa, B 1P https://m.edsoo.ru/ff0c33e6
moaen
Mexaaundeckoe aBrkeHrne. OTHOCHTEIBHOCTh
3 MEXaHUYECKOro JABMKeHus. [lepemenienune, CKOpocTh 1 brbmmorexa [TOK
- HeP ’ p ’ https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE NpAMOJIMHEITHOE ABUKEHHUE 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSAMOIMHENHOE IBUKEHUE 1 bubmmorexa OK
yexop p https://m.edsoo.ru/ff0c372e
bu6nuoreka [IOK
6 CBoboaHOE TazieHne. Y CKoOpeHrne CBOOOIHOTO MaIeHuUs 1
g s p A g https://m.edsoo.ru/ff0c39¢c
7 KpuBonunelinoe asuxenue. J[BuxkeHne MmaTepuaabHON ) bubnuotexa [JOK
TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
2 [Tpuniun otHocuTensHocTH ["anunes. UHepuunanbHbIe | but6mmoreka [IOK
cucteMsl orcyeta. [lepBsiii 3akoH HeroTOHA https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoit | bubnmoreka [JOK
3akoH HbloTOHA 119 MaTepraibHON TOYKH https://m.edsoo.ru/ff0c3be8
. bubmmoteka [JOK
10 Tpernii 3akoH HbIOTOHA [UIs1 MATEpPUAIIBHBIX TOYEK 1 1

https://m.edsoo.ru/ff0c3be8
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1 3akoH BceMupHOTro Tsarorenus. Cuna tspkectu. [leppast bubnmoreka [JOK
KOCMHUYECKasA CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1
https://m.edsoo.ru/ff0c3el8
13 Cuna tpenus. Koadpdumuent tpenuns. Cuna conpoTHUBICHUS bubnnoreka HOK
IIPU JABVKEHHUH TeJla B )KUJIKOCTH WIIM ras3e https://m.edsoo.ru/ff0c3f76
[ToctynaTensHoe U BpalareabHOE ABMKEHHUE aOCOTIOTHO
N bubmuorexa [JOK
14 TBEpIOTO Tena. MoMmeHT cuibl. [1neyo cumbl. Ycinopud
. https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPIOTO Tea
Nmnynbsc MmaTepraibHOW TOUYKH, CUCTEMbI MATEPUAIbHBIX
bubnnoreka IIOK
15 To4eK. IMITysibC CHIIbl. 3aKOH COXPAHEHMS UMITYJIbCA.
https://m.edsoo.ru/ff0c43d6
PeakTuBHOE NBUXKEHUE
PaGora u momtHOCTh critbl. KuHeTnueckas sHeprust
16 MaTepuaabHOW ToukH. Teopema 00 U3MEHEHUH brbmmorexa [TOK
p N ' p https://m.edsoo.ru/ff0c4502
KUHETHUYECKOI SHEpruun
[TorenumaneHas sHeprus. [loTeHManpHas SHEPTUs yIPYro
. bubmuorexa [JOK
17 nepopMupoBaHHOH NpykuHbl. [loTeHIManbHas SHEPTUs
https://m.edsoo.ru/ff0c461a
Tea BOJIM3U MOBEPXHOCTH 3EMIIH
[ToTeHnuanpHble U HEMOTEHIMABbHBIE CUJIBI. CBSI3b Pa0OTHI
18 HETIOTCHITNAIBbHBIX CHJI C ©3MECHEHHEM MEXaHHIECKOU bubmuorexa [JOK
SHEPrUU CUCTEMBI TeJ. 3aKOH COXPAHEHUS MEXAHUYECKOM https://m.edsoo.ru/ff0c478c
SHEPTHH
Jlaboparopnas pabota «VccrnenoBanue cBSI3U pabOTHI CUITBI
19 C U3MEHEHHEM MEXAHUYECKOW SHEPrUM Tella Ha IPUMEpE
PaACTSKEHUS PE3UHOBOTO KI'yTa
20 KonrtponsHas pabora no teme «Kunematuka. JluHamuka. bu6mmoreka [JOK

3aKOHEI COXpPAaHCHUSA B MCXAHUKE»

https://m.edsoo.ru/ff0c4b74
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OCHOBHBIE NOJOXKEHUS MOJIEKYIIPHO-KMHETUYECKOU

Bbu6nuoreka [IOK

21
teopuu. bpoyHoBckoe asmwkenue. dubddysus https://m.edsoo.ru/ff0c4dc2

2 XapakTep IBUKEHHUS U B3aUMOJECHCTBUS YaCTHULl BELIECTBA.

Mopenu cTpoeHMs Ta30B, JKUIKOCTEH U TBEPABIX TEI

” Macca monekyi. KonnuectBo BemectBa. [locrosiHHas
ABorazipo

24 TernnoBoe paBHOBecue. TeMneparypa u €€ U3MEpEeHHUE.

[IIxana remneparyp Llenscus
bubnnoreka IIOK
25 Nneanwusiii raz B MKT. OcnoBuoe ypaBuenne MKT
P https://m.edsoo.ru/fOc4fde
AbcoioTHas TeMnepaTypa Kak Mepa CpeaHen
. bu6mmoteka [IOK
26 KUHETHUYECKON PHEPIUM ABUKECHUS MOJIEKYI. Y paBHEHUE
. https://m.edsoo.ru/ff0c511e
MenaeneeBa-Kianeiipona

27 3axon JlanpToHa. ['a30BbIe 3aKOHBI

)8 Jlaboparopnas pabota «VccrnenoBanre 3aBUCIMOCTH MEXKTY
rapaMeTpaMH COCTOSIHUSI Pa3pEKEHHOTO ra3a»

29 N3omporieccel B neanbHOM Ta3e U uX rpadudeckoe bubnmnoreka [JOK
NpeACTaBIICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHs sHEeprus TepMOJUHAMUYECKOW CUCTEMBI U

R bubmorexa [JOK
30 crnioco0Obl e€ n3MeHeHus. KonndyectBo TemnoTs! u padora.
https://m.edsoo.ru/ff0c5952
BryTpenHsis sHeprus 0THOATOMHOTO HI€aTbHOTO Ta3a
31 Bunwl Tennonepenauu buGnnorexa LIOK
P https://m.edsoo.ru/ff0c5¢36

39 VY nenbHas TEMIOEMKOCTH BeliecTBa. KonnuecTBo TEmIoThl bubnuotexa [JOK
MIpH Terionepenaye. AnuabaTHbIN mpoiecc https://m.edsoo.ru/ff0c5¢36

1 [IepBblit 3aKOH TEPMOAVMHAMHUKH U €r0 IPUMEHEHHE K bu6mmoreka [JOK

usomnponeccam

https://m.edsoo.ru/ff0c5efc
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34 HeoOpatumocTs niporieccoB B mpupoje. Bropoii 3akon bubnmoreka [JOK
TEPMOAUHAMUKU https://m.edsoo.ru/ff0c6230
. . bubnmoreka [JOK
35 [Tpunun nevicreus u KII/ TernnoBoi MalnHbl https://m.edsogru/ffOc600a
36 Hukn Kapno u ero KIT{
37 DKOJIOTHYECKHUE TIPOOJIEMBI TEIIIOIHEPTCTHKN
18 O6o6maromuii ypok «MouekysipHas (pusuka. OCHOBBI bubnuorexa [HOK
TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
39 KonTponbnas pabota no Teme «MonekynspHas pu3uka. bubnmnoreka [HOK
OCHOBBI TEPMOJIMHAMUKI https://m.edsoo.ru/ff0c6a50
bubnmnoreka [HOK
40 [TapooOpa3oBanue 1 KoHeHcanus. Vcmapenue u KuneHue https://m.edsogru/ffOc63b6
A1 AOGCOIIOTHAS M OTHOCUTENNbHASI BIAXKHOCTh BO3/yXa. bubnmnoreka [JOK
Hacsiennsiit nap https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucramnnueckrue u amopgHsbIe Tena.
42 AHn30TpONuUsA CBOMCTB KpUCTAIIOB. JKNIKne KpUCTAILIBI. bubmmorexa LOK
CoBpeMeHHBIC MaTepUAITBI https://m.edsoo.ru/ff0c65f0
13 [TnaBnenue u kpucraumM3anus. Y aejibHas TeIioTa bu6nuoreka [IOK
rnaBneHus. Cyonumarus https://m.edsoo.ru/ff0c6708
bubnmnoreka [JOK
44 VYpaBHeHHe TErI0BOro banaHca hitps-//m.c dsog /G680
45 DnekTpusanus Ten. DIeKTpuueckuil 3apsa. /Isa suaa bubnmoreka [JOK
BIIEKTPAYECKUX 3aPSI0B https://m.edsoo.ru/ff0c6bec
46 [IpoBOIHMKH, AUDIEKTPUKH U MIOTYTIPOBOAHUKU. 3aKOH bubnuotexa [JOK
COXPaHEHUs JIEKTPUIYECKOTO 3apsaa https://m.edsoo.ru/ff0c6bec
47 B3aumopeiictBue 3apsanoB. 3akon Kynona. Toueunsrit bu6muoreka [JOK

AIIEKTPUYECKUM 3apsi

https://m.edsoo.ru/ff0c6ced
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HanpsixénHocTs anekTpudeckoro nois. Ipunnun

48 CYNEPHO3UIIMU AIEKTPUUECKUX TosieH. JInnuu bubmorexa [IOK
. https://m.edsoo.ru/ff0c6df2
HaIpsKEHHOCTH
49 PaGora cui anekTpoctaruueckoro moss. [ToTrenmmar. bubanoreka HOK
Pa3HocTths moreHmuaaos https://m.edsoo.ru/ff0c6100
50 [IpOBOHUKY U TUAJEKTPUKU B JIEKTPOCTATUUECKOM TI0JIE. bubanoreka HOK
Jnsnexkrpuyeckas NpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
N bubmuorexa [JOK
51 OnektpoémkocTb. KonaeHncatop hitps-//m.cdsoo.rw/f0cT126
57 DNEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. DHEPrus bubnuotexa [HOK
3apsHKEHHOTO KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0
53 Jlaboparopras padota "V3mepeHue 3MEKTPOEMKOCTH
KOHJieHcaTopa"
[IpuHUMn neicTBUS U IPUMEHEHHUE KOHJIEHCATOPOB,
54 KOMHUPOBAJIBLHOTO amnmapara, CTpyHHOTo MpUHTEpa.
DneKTpocTaTUYECKas 3alnuTa. 3a3eMIIeHne
ANEKTPONpUOOpPOB
DNEeKTPUYECKHUM TOK, YCIIOBUSI €70 CYLIECTBOBAHUS.
55 [TocTostHHBIM TOK. Cuna Toka. Hanpsixenue.
ComnporuBnenue. 3akoH OMa /1t y4acTKa 1enu
[TocnenoBarenvHOE, MapaieibHOE, CMEIIAHHOE
56 coeZIMHEHUe NMPOBOAHUKOB. JlabopaTopHas paboTa bubnrorexa LHOK
https://m.edsoo.ru/ff0c7410
«M3ydeHne CMEIaHHOTO COEAMHEHUSI PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH AJIEKTPpUUECKOTO TOKa. 3akoH J[xoys- but6mmoreka [IOK
Jlenna https://m.edsoo.ru/ff0c7838
3axon OMa 11 MOJIHOM (3aMKHYTOM) AIEKTPUYECKOM LIeTH.
Bbubnuoreka LIOK
58 KopoTtkoe 3ambikanmne. JlabopaTtopuas padora «3mepenne

OJIC ucToyHMKa TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUSI

https://m.edsoo.ru/ff0c7ae0
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DNeKTpOHHAs MPOBOUMOCTD TBEPBIX METAJIOB.

59 3aBHUCUMOCTD CONPOTHUBIICHHUSI METAJIJIOB OT TEMITEPATYPHI. 1
CBepXIpoBOIMMOCTh
60 DnexTpuueckuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX |
My4KOB
[TonynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs
. bu6nmoreka [IOK
61 poBOAUMOCTb. CBOICTBA p—n-Iiepexo/ia. 1
https://m.edsoo.ru/ff0c84ae
[TosrympoBOTHUKOBEIE IPUOOPHI
DIEeKTPUYECKHUI TOK B pacTBOpax U paciuiaBax
62 3JEKTPOJIUTOB. DIEKTPOIUTUYECKAS TUCCOLUALINS 1 brbmmorexa [OK
P ' P A HuamL. https://m.edsoo.ru/ff0c82ba
DnekTponus
63 DneKTpuYecKuil TOK B razax. CaMoCTOATENbHBIN 1 | bubnuotexa [HOK
HECaMOCTOSITEIbHbIN pa3psia. Monuus. [1nazma https://m.edsoo.ru/ff0c84ae
64 DneKTpuYecKre MprUOOpPbI M YCTPOMCTBA M X MPAKTHUECKOE | bubnmnoreka [JOK
npuMmenenue. [IpaBuna TeXHUKHU 6€30MaCHOCTH https://m.edsoo.ru/ff0c86fc
bu6nuoreka [IOK
65 06006 i C) 1
ODIIATOIHH YPOI (STCKTPONHHAMMKD https://m.edsoo.ru/ff0c88be
KonTponbHas paboTa mo Teme « 3JIeKTpOCTaTHKA.
66 [ToCTOAHHBIN IEKTPUYECKUI TOK. TOKU B pa3IMUHbIX 1 bubmmorexa [TOK
P ' P https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PezepBubiit ypok. KonTponbhas paboTa 1o teme ) bu6mmoreka [JOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/ff0c8c56
but6mmoreka [IOK
68 P i . 0606 i 10 1
e3epBHbIN ypok. O6o0maromuii ypok no temam 10 kinacca hitps://m.edsoo.ru/fl0c8 fée
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne undgposbie
Tema ypoka Kounrpoubusie IIpakruueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
[TocTosiHHBIE MArHUTHI U UX B3aUMOJEHCTBUE.
. bubnmoreka [JOK
1 MarnutHoe none. Bekrop MarHuTHOH 1
. https://m.edsoo.ru/ff0c9778
WHAYKIUK. JIMHUM MarHUTHON MHTyKITUU
MarnuTtHo€e nojie TPOBOJHUKA ¢ TOKOM. OTBIT
2 Opcrena. BzaumoeicTBre NpoBOHUKOB C 1 bubmmorexa HOK
peTeAa. P https://m.edsoo.ru/ffOco8fe
TOKOM
3 Jlaboparopuas padota «/3y4eHrne MarHUTHOTO 1 | bubnnoreka [JOK
I10JI KaTYILIKU ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBrE€ MarHUTHOTO TOJISI HA MPOBOJIHUK C
4 tokoMm. Cuna Amnepa. JlaGopaTopHas pabota 1 1 bubnuoreka [JOK
«HccnenoBanue IeMCcTBUS IOCTOSIHHOT'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM»
JleficTBrE€ MarHUTHOTO TOJI HAa JBUKYIILYIOCS
5 3apshkeHHyro yactuny. Cuia Jlopera. Pabora 1 bubnmorera [TOK
p o Y. p ) https://m.edsoo.ru/ff0c9df4
cuiel JIopeHna
OnexkrpoMarauTHas HHAyKus. IToTok BekTopa
6 MarHuTHON uHAyKnuu. D1C nHayKnuu. 3aKoH 1
3JEKTPOMAarHUTHOM MHAYKIMU Dapanes
. JlabopaTtopHas pabora «lccnenoBanue | | bubnmoreka [JOK
SIBJICHUSI DJIEKTPOMArHUTHOW UHIYKITUWD) https://m.edsoo.ru/ff0cal50
2 NHnykTUBHOCTD. SIBI€HUE CAMOMHIYKIIMH. 1 bubnmnoreka [JOK

O/1C camOMHIYKIIMU. DHEPIUsl MATHUTHOTO

https://m.edsoo.ru/ff0ca600
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I1OJIA KaTyIIKU C TOKOM. QHGKTpOMaFHI/ITHOG
I10JIC

TexHuueckue ycTpoucTBa U UX IPUMEHEHHUE:
IIOCTOSIHHBIE MATHUTBHI, 3JIEKTPOMAarHuThl,

Pe3onanc. BeiHyXI€HHBIE JIEKTPOMAarHUTHBIE
KOJIcOaHus

? AJEKTPO/ABUTaTENb, YCKOPUTEIIN AJIEMEHTAPHbIX
YacTHUI, THAYKIIMOHHAS T€Yb

10 O6o06maromuii ypok «MaraiutHoe mnosie. bu6mmoreka [JOK
DneKTpoOMarHuTHast MHIYKITHS» https://m.edsoo.ru/ff0cab82

1 KonTponbnas pabota no Teme «MaruutHoe bubmmoreka [JOK
rosie. DJIEKTPOMarHuTHasE UHIYKLUS https://m.edsoo.ru/ff0cad58
CB00O/IHBIE MEXaHUYECKUE KOJIeOaHusI.

12 I"apmonmnueckue xonebanus. Y paBHEHUE bubmmorexa [IOK
rapMOHHYECKHX Kojebanui. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEPTUU
Jlaboparopnast pabota «MccnenoBanue

13 3aBUCHMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHUid rpy3a
Ha HUTHU OT JJTMHBI HUTH U MacChI TPy3a»

Koneb6arenbublil koHTYp. CBOOOAHBIE
AJIEKTPOMAarHUTHbIE KOJe0aHus B UAEabHOM
14 KoJ1e0aTeIbHOM KOHTYpE. AHAJIOTHS MEXITY bubmmorexa [TOK
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH U JIEKTPOMArHUTHBIMH
KoJe0aHusIMU

15 ®opmyna TomcoHa. 3aKkOH COXpaHEHHUs bubmuorexa [IOK
SHEPTHH B HJICATTLHOM K0JIe0aTeThbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
[IpencraBieHne o 3aTyXarONMX KOIeOAHUSX.

16 BhIHyX1eHHbIE MEXaHUYECKHE KOJIeOaHuU . bubnnoreka [JOK

https://m.edsoo.ru/ff0cbb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepeMEHHbIN TOK. MOIIHOCTh MEPEMEHHOTO

bubmuoreka [JOK

17 TOKa. AMIUIUTYJTHOE U JEUCTBYIOIIECE 3HAUECHUE https://m.edsoo.ru/ff0cbd34
CUJIBI TOKA U HaIIPSKEHUS
13 Tpanchopmarop. [IpousBoacTBo, nepenava u
MoTpedIIeHNE NIEKTPUICCKON YHEPTHH
VY CeTpoiCTBO U MPAKTUUECKOE IPUMEHEHUE
19 3JIEKTPUYECKOT0 3BOHKA, TEHEPATOPA bubmmorexa [TOK
. https://m.edsoo.ru/ff0cc324
MEPEMEHHOTO TOKA, JIMHUK JIeKTponepenay
DKOJIOTUYECKUE PUCKHU IIPU MIPOU3BOJICTBE
20 anekTpo3Hepruu. Kynbrypa ucnoiab30BaHus
3JIEKTPO3HEPIUH B TOBCEAHEBHOM KU3HU
MexaHuyeckue BOJIHBI, YCIOBUS
)1 pacnpoctpanenus. [lepuon. Ckopocts bubnuorexa [JOK
pacrpoCcTpaHEeHHs U JUIMHA BOJIHEIL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U TPOJOJIBHBIE BOJIHBI
” 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. bubnuotexa [JOK
BeicoTa Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
” DNeKTpOMarHuTHBIE BOJHBI, UX CBOMCTBA U bubnunoreka [JOK
ckopocTsb. [lIkana 3eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHUKIIBI paIUOCBSA3U U TEIEBUICHHUS.
PazButue cpencts cBszu. Paanonokanus
25 KonrtponsHas padora «Konebanus 1 BOJTHBD) Bubnrorexa LIOK
https://m.edsoo.ru/ff0cc618
[IpsiMonuHetHOE paclipoCTpaHEHHUE CBETA B
26 OJIHOPOJIHOM cpejie. ToueuHbIi HCTOYHUK bubmmorera [TOK

ceera. JIyu cera

https://m.edsoo.ru/ff0cd350
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7 OTtpakeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA. bubnmoreka [JOK
[TocTpoenue n3o0pakeHU# B IIIIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
IIpenominenue ceera. [lonHoe BHyTpeHHEE

28 oTpaxkeHue. [IpenenpHblid yro mojaHoro bubmmorexa [TOK

P P e https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKEHUS

29 JlaGopaTopHas paborta «3mepeHue rnmokazarens bubnnoreka [JOK
MPEJIOMJIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a

30 Jlunzel. [loctpoenne n3obpaxeHuii B TUH3E. bubnmoreka [JOK
dopmysa TOHKOH JIMH3bL. Y BEIMYCHHUE JTMH3BI https://m.edsoo.ru/ff0cddle

31 Jlaboparopuas padota «VcciienoBanre CBONCTB
M300paXEHUH B TMH3AX)

JHucnepcus cBeta. CokHBIN cocTaB 06e10ro

32 ceera. [[Ber. JlabopaTopHas pabora
«HabmroieHne qucrepcuu cBeTay»

1 Wutepdepennus cera. udpakiuus cera. bubnuorexa [JOK
JudpakiuonHas pemeTka https://m.edsoo.ru/ff0ced22

34 [TonepeunocTs cBeTOBBIX BOJH. [lonsapr3anus bubnuorexa [JOK
CBETa https://m.edsoo.ru/ff0cf02e

15 OnTuyeckue MpruOOPHI U YCTPOMCTBA U YCTIOBHS
ux 0e30macHOro MPUMEHEHUS
['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOM

36 MexaHukH. [locTynarsl cnenuanbHON TeOpUn bubmmorexa [OK

’ y p https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIBHOCTH

37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. bubnuorexa [JOK
3amenyieHre BpeMEHH W COKpaIleHUE JJTUHBI https://m.edsoo.ru/ff0cfa42
DHeprust ¥ UMNYJbC PENSTUBUCTCKON YaCTHUIIBI.

. bubnmoreka [JOK

38 CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM.

DHeprus NoKos

https://m.edsoo.ru/ff0cfc68
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KonTponbnas padota «Ontuka. OCHOBBI

bubmuoreka [JOK

39
CIICIMAIbHON TEOPUH OTHOCUTEIIBLHOCTH https://m.edsoo.ru/ff0cf6{0

40 ®ortounbl. opmyna [1nanka. DHeprus u bubnnoreka [JOK
UMITYIBC POTOHA https://m.edsoo.ru/ff0cfel6

A1 OTtkpsiTHE U HccaenoBanue pororddekra. bubnmoreka [JOK
Onbitel A. I'. CroneroBa https://m.edsoo.ru/ff0cffc4
3akonbl porodddexra. YpaBHeHHE DUHIITCIHHA

42 151 potodddekra. «KpacHas rpaHuIiay budmmorexa [IOK
8 FEP parith https://m.edsoo.rw/f0d01 5e
dhoTodrddekra

13 Hasnenue ceera. Onwitel [1. H. JleGenena. bubnunoreka [JOK
XUMH4eCcKoe JeHUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE

44 npuMeHeHue: (oTorIeMeHT, GOTOAATUHK,

CoJIHEUHasi ObaTapesi, CBETOIUO]]

45 Pemenue 3agad nmo reme «1€MEHTHI bu6mmoreka [IOK
KBaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Mopens aroma Tomcona. OnbiTel Pezepdopna

46 0 paccessHuio o-vactuil. [ImanerapHas moaens bubmorexa HOK

p e p g https://m.edsoo.ru/ff0d091a
aToma
but6mmorexa [{OK
47 [Toctynatel bopa
Y p https://m.edsoo.ru/ff0dOafa
N3nydenue u noryioneHue GOTOHOB PHU
48 e ey)ZIO € aToma ¢ OH:-IOFO q)OBHSI 3Heprm/1 Ha bubmmorexa [TOK
P uﬂ ! P P https://m.edsoo.ru/ff0dOafa
npyroii. Buasl criekTpos
BouitHoBBIE cBOMCTBa yacTull. BoiHbl ne
. . bubnmnoreka [JOK
49 bpoiina. KopnyckynsipHO-BOJTHOBOM AyalU3M.

CroHTa"gHoe U BBIHY)XXJICHHOC N3JIYUCHUC

https://m.edsoo.ru/ff0d0ca8
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50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpesnenenuto cocraBa
PaZMOaKTUBHOTO U3TyYCHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CoiictBa anb(a-, 6era-, raMmma-u3IydeHUsI.
Bmusgune PAAOAKTUBHOCTH HA JKUBBIC
OpTraHU3MBbl

52

53

54

55

56

OTkpbITHE IPOTOHA U HEUTPOHA. I30TOMBIL.
Anbda-pacnan. DNeKTPOHHBINA U MO3UTPOHHBIH
Oera-pacnaj. ["amma-u3inydeHue

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHble
peakuuu. SnepHslit peaktop. [Ipobiemsl,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SIIEPHOMN YHEPTETUKH

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpoHa. MeToibl HAOMIOACHUS U
pEerucTpanuu 3IeMeHTapHbIX yacTull. Kpyriblit
ctonl «OyHIaMeHTaIbHbIE B3aUMOEHCTBHUSL.
EnuncTBO mzndeckoit KapTHHBI MUPa»

Bun 3Bé3qH0r0 HebGa. Co3Besnus, spkue
3BE3/bI, INIAHETHI, UX BUJIMMOE IBHKECHUE.
ConHeyHas cucTeMa

Counnne. ConHeunast akTUBHOCTE. MMcTOUHUK
sHeprun CoJiHLIA U 3BE3]

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3bI
IJIaBHOM MOCIIEI0BATEIbHOCTH. BHYyTpeHHEe
cTpoeHue 3B€3/1. COBpEMEHHBIE IPEICTABICHUS
0 MIPOUCXOXKACHHUH U dBomonnn ConHna u
3BE3 ]
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58

Muneunsiii [lyte — Hama I'anakTuka.
ITonoxenue n nBuxenne Connua B ["amakTuke.
lNanaktrku. YEpHBbIE IBIPHI B iApaxX rajakTUK

59

Bcenennas. Pas6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usnyyeHue.
Meraranaktuka

60

61

Hepemennsie mpo6iieMbl aCTPOHOMUU

KonTponbHas pabota «1neMeHTbl aCTPOHOMUU
U aCTPOPUUKI»

62

Oo6o06maromuii ypok. Ponb pusuku u
ACTPOHOMHUHU B S3KOHOMHUYECKO,
TEXHOJIOTHYECKOM, COITTATBEHON 1 dTUYESCKOM
cdepax AeaTeIbHOCTH YeTIOBeKa

63

64

65

66

O6o06matomuii ypok. Poib u Mmecto Gpusuku u
ACTPOHOMUH B COBPEMEHHOM HAay4YHON KapTHUHE
Mupa

O6o06maromuit ypok. Poib pusnueckoit Teopun
B (D OPMUPOBAHUHU NPECTABICHUN O
¢bu3nyeckoil KapTuHe MUpa

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPa B O0IIEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX NPEACTABIEHUHN O
IIpUpoie

PesepBHbIil ypok. MarautHoe mnoie.
DeKTpOMarHuTHas MHIYKLUS

67

PezepBubIii ypok. Ontrka. OCHOBBI
CHEeLUaJIbHON TEOPUU OTHOCUTEIBHOCTH




68

Pesepnbiii ypok. KBanToBas ¢pusnka. DeMeHTHI
ACTPOHOMUU U acCTPOPHU3UKH

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Gmsuka, 10 krace/ Makumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penaknueii [TapdenteeBoit H.A., AknmonepHoe o6mecTBo «3marenscTBo
«IIpocsemienne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

3amaunuk. 10-11 ki.: [Tocobue mis obmeoOpa3oBat. yupexxaeHuit /
[Tapdentren. — M.: [Ipocsemienne, 2010.

Koposun B.A., [lemugoBa M.IO. MeToanueckuii ClipaBOUHUK YUUTEIIS
¢usuku. — Muemosuna, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET
https://content.edsoo.ru/lab/subject/8/
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