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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom ¢enepaibHOl paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (HOpMUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METanpeIMETHBIM pe3yjibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (U3HUKHU: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yueOHoro npeamera «Ousnka» mo rogaM o0yueHHsl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUIS. €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, IOCKOIbKY (PU3NUYECKHE 3aKOHbBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAy4YHbII METO]I TO3HAHHUS IIPU BBIIOJHEHUH UMM Y4€OHBIX HCCIEOBaHUM.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIOUAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYpPHBIX YPOBHSX MaT€pUHU, BELIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOJIEeMaAMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TNpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3zoBaHus SBISAIOTCA (U3MUECKUEe TeopuH ((popMHUpOBaHUE TMPEICTABICHHUHN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB U J1abOpaTopHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpolLecca HCXOAsl U3 OCOOEHHOCTEH IUIAHUPOBAaHUS WU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE yAENAETCS PEUIEHUI0 pacd€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3feia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOIO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHME IJisi YYEHUYECKHUX MPAKTUUECKHX pabdoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IMGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HMX HWHTEIUICKTyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHMSI MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTi>keHue 3TUX 1eiedl oO0ecrneynBaeTcsl peuleHueM CIEIYIOMUX 3a/1ad B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznueckoll MoJenblo, 3ajady, MNOJAPa3yMEBAIOIIUX CAMOCTOSTENIBHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO IJIAHUPOBAHHS U MPOBEIACHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YYMUTENb JelaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA

10 KJIACC
Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMSA

®uszuka — Hayka o npupoxae. HaydyHble MeTOIAbl NO3HAHUSA OKPYXKAIOIIETO
mupa. Posnbp »3KkcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MYECKUX SBIEHUN M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIBI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUA.

Ponb u mMecto ¢u3uku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBbIE H3MEPHUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmxeHHE. OTHOCUTEIBRHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcu€ra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCH CHUCTEMBI KOOpJIMHAT.
Ciio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJMHEHHOe IBIKeHHe. | paduku
3aBUCUMOCTA KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYTH U TNEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBoimHeitHoe  nBwkeHue. [[BUKEHHME  MATEPUAIBHOW  TOYKH IO
OKPYKHOCTH C IMOCTOSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAS
ckopocTtsk. [lepron u gacrota obpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH)KEHUE CHAPAIOB, LICNIHBIC U PEMEHHBIE MIEPENAYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKHX XapaKTePHUCTHK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne nBwkeHUs Tema, OpOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaICHUS.

Hamnpagiienrie CkopocTH Ipy ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii akcnepumenm, 1abopamopHsie pabomol

N3yuyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO ONPEICICHUS MTHOBEHHOU
CKOpOCTH.



UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, NPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE IMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydyeHue nBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuenue nBuxeHus Teaa, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amuned. Ilepsblii 3axkoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akon HeroToHa
JUJI. MaTepUajibHON TOYKHU. Tperun 3akoH HploTOHA 1711 MaTepUaIbHbIX TOYEK.

3akoH BcemupHOro Ttsarorenusa. Cuna Tsokectu. IlepBas kocMmuyeckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (moxosi, CKoyibxeHus1, kauenus). Cuna tpenusi. Cyxoe
TpeHue. Cuiia TpeHUsl CKOJIBKEHUSI U cujia TpeHus nokos. Koadduiuent tpeHus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJA B )KUJAKOCTU WM Ta3e.

[TocTtynaTensHOE U BpamaTeabHOE ABMKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuiabl OTHOCUTENIBHO OCH BpauleHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHE: IOAIIUITHUKM,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrienune nHepuUn.

CpaBHeHUE MacC B3aUMO/ICHCTBYIOIINUX TEN.

Bropoit 3akon HeroToHa.

N3zmepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, 1abopamopHvie pabomoi

N3yuenue nBmkeHus Opycka 1Mo HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIUX B MPYKHUHE U
pe3uHOBOM 00pasIie, OT ux AehOopMaIiiH.

UccnenoBanne ycinoBUil pPaBHOBECHS TBEPAOrO TeEJd, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynbee MatepuanbHOM TOUKHM (Tesia), CUCTEMbl MaTE€pUATbHBIX TOYEK.
NMnynbsC cuibl M M3MEHEHUE HMIYJIbCAa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeaktriBHOE IBUXKEHUE.

Pabota cumnbl. MOIIHOCTD CUJIBI.

Kunernueckass sHeprust marepuanbHOM Touku. Teopema 00 H3MEHEHUH
KUHETUYECKOU SHEPTHUH.



[ToreHumnanbHas DHEPrus. [ToreHuunanbHas DHEPrus YIPYTro
nepopMHpOBaHHON  mpykuHbl.  [loTeHlManbHass 3Hepruss Tena  BOJIU3H
ITOBEPXHOCTH 3€MIIH.

[loTeHuuanbHble U HemoTeHUManbHble  cuibl.  CBs3p  paboOThHI
HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHUYECKOM SHEPrMH CHUCTEMBI Tell.
3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTHUU.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckre yCTpONCTBa M MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
MPY>KUHHBII TUCTOJIET, IBXKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTBHOE IBUXKEHUE.

[lepexoa MOTEHUIMATBHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsvie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OIAMHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanue cBsi3u paOOThl CHIIBI C U3BMEHEHHEM MEXaHUYECKOW IHEPruu
TEJa Ha PUMEPE PACTIKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHasi pu3uKa ¥ TEPMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KMHETUYECKON TEOPUHU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. uddysus. Xapaktep ABUKEHUS WU
B3aUMOJEHCTBHS YAaCTHUI] BenlecTBa. MOJEIuM CTPOEHHs Ta30B, >KHAKOCTEH U
TBEPJBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjeiel. Macca u
pasmepsl Mosiekys. KonmndectBo BenectBa. [loctosHHast ABorajpo.

TemnoBoe paBHoBecue. Temmneparypa u €€ namepenue. lllkana temneparyp
Llenbcus.

Mopgens  uneanmpHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpHH HACAIBHOrO raza. AOCONIOTHas TeMmIeparypa Kak Mepa
CpeoHEW KUHETHYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactul rasa. lllkana
temrepatyp KenbBuna. 1'a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knamneipona.
3akoH JlanbToHa. M30mporiecchl B UI€AIbHOM Ta3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHUE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHnuecknue YyCTpOWCTBA W IPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwITHI, AOKa3bIBAIONINE JHUCKPETHOE CTPOEHUE BemiecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCTMHEHH.

OnbiThl 10 TU(Py3Un KUJIKOCTEH U Ta30B.

Mopens OpOyHOBCKOT'O IBUKEHUS.

Mogens onbita IITepHa.



OnbITHI, JIOKA3bIBAIOIIIAE CYIIECTBOBAHUE MEKMOJIEKYIIAPHOTO
B3aUMOJICCTBUS.

Mojenb, WILTIOCTPUPYIOLIAs MPUPOAY NAABICHUS ra3a HA CTEHKH COCY/IA.

OnbIThl, WIIIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS HMJCAIBHOTO rasa,
M30MPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE HA OCHOBE HM3MEPEHUI
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKy MapaMeTPaMU COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMoauHamuueckas cucteMa. BHYTpeHHsAS 3HEprusi TEPMOJUHAMUYECKON
CUCTEMBI U crIocOObI €€ u3MeHeHus. KonnuecTBo TerioTel U pabora. BHyTpeHHss
SHEpPrus  OJHOATOMHOTO  MJAE€aJbHOro  rasa. Buuabsl  Temuonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIYUYCHHUE. Y AeIbHAasl TEIIOEMKOCTh BEIIECTBA.
KosndecTBo TemIOTHI pU TETUIONEPEIAYE.

[TonssiTue 006 amuabaTtHOM mporecce. llepBbIli 3aKOH TEPMOJMHAMUKH.
[IpumeneHue mepBOTrO 3aKOHAa TEPMOAWMHAMHKU K wu3omporieccaM. ['paduueckas
UHTEpIpeTaIus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs mpoiieccoB B MPUPO/IE.

TennoBple  MammHbl.  [IpyHOUOBI ~ AEUCTBHUA  TEIUIOBBIX  MAIIUH.
[IpeoOGpa3oBanus HSHEpPruM B TEIJIOBBIX MamuHax. Kodp@ulUeHT mosie3HOro
nevictBus TerioBod MamwmHbL. [lukn KapHo u ero kosdduimeHT Mmojae3Horo
JEUCTBUS. DKOJOTUYECKHUE MPOOIEMbI TETTOIHEPTETHKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: JBHUraTelb
BHYTPEHHETO CTOpaHUs, OBITOBON XOJOIUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

H3meHeHne BHYTpPEHHEW JHEPrUU Tejla MPH COBEPUICHUU pPaOOTHI: BBUIET
npoOku u3 OYTBUIKK II0J] JCHMCTBHEM CXATOTO BO3/JyXa, HarpeBaHue 3dupa B
JATyYHHOU TpyOKe myTEéM TpeHUs (BUIACOAEMOHCTpAIus).

N3meHeHne BHyTpeHHEN SHEPIUM (TEMIIEpaTyphbl) TeIa P TEIUIoNepeiaye.

OneiT MO anuabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTaTeNsi BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, n1abopamopHvie pabomoi

N3mepenune yaenpHON TETIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuwecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u konjeHcanus. Vcnapenue u kuneHue. AOCONIOTHAsA U
OTHOCHUTEJIbHAs BJIAXXHOCTh BO3Ayxa. HacelmeHHbld mnap. YxaenbHas TEIUIOTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHUSI.

TBépnoe teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB
kpuctawoB. JKuakue kpuctawwibl. CoBpemeHHble Matepuanbl. [LmaBineHue u
KpUcCTaJIu3anus. Y ienpHas TemioTa miasienus. Cyonumanusi.



VYpaBHeHME TENI0BOrO OajaHca.

TexHu4eckre yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: TUTPOMETp H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOITYUYEHUS] COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX MTAPOB.

Kunenuve npu moHW>KEHHOM J1aBJICHUHU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmionenue HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUCTaJlIoB.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepeHre OTHOCUTENbHOM BIAXKHOCTH BO3IyXa.

Paznen 4. JiaekTpoauHaMuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auust Ten. OJEKTPUYEeCKMi 3apsan. J(Ba BHIAa DIIEKTPUYECKHUX
3apsiioB. [IpOBOMHUKYU, TUANEKTPUKH U TIOJYNPOBOAHUKH. 3aKOH COXpPaHCHUS
ANEKTPUYECKOTO 3apsa.

B3anmoperiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli JIEKTPUUYECKHI 3apsi.
Onektpuueckoe Tmone. Hanpsok€HHOCTh  dJIeKTpHYecKoro mojis.  [IpuHiun
CYNEPHO3ULUH AHNEKTPUYECKUX Tosieil. JIMHUM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

PaGora cunm  snexrpocratuueckoro  mois.  [lorenmman.  PasHocTh
noTeHUManoB. [IpOBONHMKM U JAUDJIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpuyeckass IPOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHnaeHcaTop. DIeKTpOEMKOCTh MJIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHudeckne YCTpPOIICTBA M MPAKTUUYECKOE IPUMEHEHHE: 3IIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTaTUUECKas 3alluTa, 3a3eMJICHHE DIIEKTPOINpPHOOPOB,
KOHJIEHCATOP, KOMMMPOBAJIbHBIN alliapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3aumopelicTBre Ha3NEKTPU30BaHHBIX TEN.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOAHUKH B BJIEKTPOCTATUUECKOM IOJIE.

DJNIeKTpOCTaTHYECKAs 3aIlluTa.

JIMPAEKTPUKH B AIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTbh 3JIEKTPOEMKOCTH IUUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
MJIACTUH, PACCTOSHUSA MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtii anekmpuyeckuii mox. Toxu 6 paziuunulx cpeoax



DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSHHBIN TOK.

Hanpsixenne. 3akon OMma 11 yyacTKa LENu.

DJIEKTPUYECKOE CONPOTUBIIEHUE. Y ACIBHOE CONPOTUBIEHUE BELIECTBA.
IlocnenoBaTenpHOE, NapAILIEIBHOE, CMEIIAHHOE COEIMHEHNE IIPOBOJHUKOB.

PabGora oanexktpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DIIEKTPOABIIKYILASI CUJIa U BHYTPEHHEE COMNPOTHUBJICHHE HCTOYHHUKA TOKA.
3axon Oma 115 MOJTHOM (3aMKHYTOM) 35eKTpruyeckoi 1enu. KopoTkoe 3aMblkaHue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTb  TBEPIABIX  METAVIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOJHUKHY. CobGcTBeHHas u MpUMECHAS MPOBOAUMOCTD
noJiyripoBoAHUKOB. CBoMicTBa P—N-niepexoaa. [lomynpoBoHUKOBEIE TPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax M  paciuiaBax  dAJICKTPOJIMTOB.
DNEKTpOIUTHYECKAS AUCCOLMALNSA. DIEKTPOIIN3.

DJIeKTpUUYECKU TOK B Ta3zax. CaMOCTOSTENbHBIH M HECAMOCTOSATEbHBIN
pazpsaa. Momuus. [Liazma.

TexHuueckue YCTpOMCTBA M MNPAKTHUYECKOE MPUMEHEHHUE: aMIIepPMETP,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKA, OJJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH JAHO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN IUO, TajbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIpSKEHHUS.

3aBUCUMOCTh CONPOTUBJIEHUS LWJINHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHana.

CmemaHHOe COeIMHEHUE TPOBOAHUKOB.

[IpssMoe wu3MepeHHue BIEKTPOJABUXKYIIEH Cuibl. KoOpoTkoe 3amblKaHHE
rajbBaHUYECKOTO JIIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa U NpOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, 1abopamoprbsle pabomol

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mepenne 37eKTpOABHKYILIEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Hab6monenne snekTpoaunsa.

Me:xknpeaMeTHbIe CBA3H

Nsydenune kypca ¢uszuku 0a3zoBoro ypoBHs B 10 kimacce OCyIIECTBIISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€d C KypcaMM MAaTEMATHUKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOIOTHUH.



Meorcnpeomemnvle nonsmusi, CBI3aHHBIE C MU3YYEHHEM METOAOB HAay4YHOIO
MO3HAHUsA: SIBJICHUE, HAay4HbId (akT, runores3a, (hU3MUEcCKas BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: peumieHue CHUCTEMbl YypaBHEHMH, JHHEWHas QyHKUuS,
napabona, runepOosa, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKHE (DYHKIIMU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKAECTBO,
BEKTOPBI U X MPOEKLNU HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: Mmexanndeckoe NBWXEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHJIbI TEIUIONEpEauH, TEIIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIApPHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJN, XUIAKOCTEU H
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs HUCCOLHMALIMS,
rajbBaHUKa.

l'eoepacghus: BNaXXHOCTb BO3]lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE IBW)XCHHI C HCIIOJIB30BAHUEM MEXAHH3MOB,
y4€T TpPEHHUs] B TEXHUKE, IMOJAUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W Jpyrue), ABUTATENb BHYTPEHHETO
cropanusi, nmaposasi TypOuHa, ObBITOBON XOJOJIUIBHUK, KOHIUIIUOHEP, TEXHOJIOTUU
[IOJIyYCHUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHCIE HAaHOMAaTEpPUAaJIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHUOOpPOB,
KCEPOKC, CTPYUHBIN IIPUHTED, 3JIEKTPOHATPEBATEIIbHBIC npuOopHl,
AIIEKTPOOCBETUTENbHBIC TPUOOPHI, TAIbBAHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. I1eKMpPOMACHUMHAA UHOYKUYUA

[locTtosiHHblE ~ MarHWThl.  B3amMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bekrop MarmuTHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHuTHBIX MnoJied. JImHMM MarHuTHOM WHAYKIMW. KapThHa JMHWA MarHUTHOW
WHIYKIWHU [0JI1 HOCTOSIHHBIX MATHUTOB.

MarautHoe T1I07€ TPOBOAHHMKA C TOKOM. KapTuHa JMHMHA WHIYKIUH
MAarHUTHOTO TOJISI JJMHHOTO MPSMOTO HPOBOAHUMKA M 3aMKHYTOTO KOJIBLEBOTO
MIPOBOJIHHMKA, KATYIIKU ¢ TOKOM. OnbIT OpcTeaa. BzaumoaeicTeiue mpoBOAHUKOB C
TOKOM.

Cunia AMmnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ Moly/b U HarnpaBiieHHe. JIBuKeHHe 3apsyKeHHOW YaCTULIbI
B OJTHOPOJHOM MarHUTHOM I1ojie. PaGoTa cunsl JlopeHma.

SIBrieHMEe BJIEKTPOMAarHUTHOM WHAYKUMU. [IOoTOK BeKkTOpa MarHUTHOU
WHAYKUUA. OJEKTPOABMIKYILAS CWJIA HWHAYKUUHA. 3aKOH JJIEKTPOMArHUTHOU
naaykuuu Gapanes.

BuxpeBoe anexrpuueckoe mosie. OJIEKTPOABUKYIIAs CHJIA WHIYKIUUA B
MIPOBOJHHUKE, IBUKYIIEMCS MTOCTYIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.



ITpasuno Jlenua.

NHnykTuBHOCTE.  SIBIEHHME CaMOMHAYKUMH. OJIEKTPOABIKYLIAs CHIIA
CaMOUHAYKIIUH.

OHeprus MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMAarHUuTHOE TOJIE.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: II0CTOSIHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU JJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS I1E€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMM MarHUTHOTO TMOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHUE IIEKTPOMArHuTHOW UHAYKIIUU.

[Ipasuiio Jlenua.

3aBUCHMOCTD 3JIEKTPOABWKYIIEN CUJIbI MHAYKLIHUHA OT CKOPOCTH MU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHue caMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHre MarHUTHOTO I0JIs1 KATYIIKU C TOKOM.

NccenenoBanue neicTBUsS IOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccenenoBanue sBIEHUA DJIEKTPOMAarHUTHOW MHAYKIUU.

Pa3nen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazHuUmMHble KoJ1eOanus

Konebarenpraass  cucrema. CBOOOmHBIE  MEXAaHUYECKHE  KOJICOAHUS.
I'apmonndeckue konebanus. Ilepuon, vactora, ammuutyga u ¢aza KoieOaHUH.
[IpyxvHHBIM MasATHUK. MareMaTH4eCKUil MasTHUK. YPAaBHEHHE TapMOHHUYECKUX
kosneb6anwmii. [IpeBparieHne sHeprun NPy TapPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOAaHHS B
UJEaTbHOM KOJI0AaTEIbHOM KOHTYpe. AHAIOTUS MEXAY MEXaHHUYECKUMH U
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH cOXpaHEHUS
SHEPIUM B UJEATBHOM KOJe0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronuX KOJeOaHUSX. BBIHYK/IEHHbIE MEXaHUYECKHE
KosneOanus. Pezonanc. BeiHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJICOAHNS.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHbIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpanchopmatop. [Ipou3BoACTBO, Mepeaadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AIEKTPOIHEPTUH B TOBCEITHEBHOM KU3HH.



TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHHE: DBJIIEKTPUYECKUU
3BOHOK, FT€HEPATOP MEPEMEHHOI'0 TOKA, JMHUH JIEKTporepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTEeIbHONM CHUCTEMBbI (MPYXUHHBIA WA
MaTeMaTU4eCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanue cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHanc mnpu mocieoBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii akcnepumenm, 1abopamopmusie pabomel

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoieOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanre mepeMEHHOTO TOKa B ILENM W3  TOCJEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbBLE 60IHbL

MexaHnueckue BOJIHBIL, yCIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nuppakius MEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSL M3JYyYECHHUS JIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanus BekropoB E, B, V B snekTpomaruutHoil BoiiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHHUE, MPEIOMIICHUE, MOJSpHU3aus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana >7E€KTPOMAarHUTHBIX BOJIH. [[puMEHEHHE 3IE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE H OBITY.

[IpuHUMIIBI pagUOCBA3U U TeIEBUICHUS. Pannonokanus.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHuueckne yCTpOWCTBA M MNPAKTUUECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBas JAMArHOCTMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne orpaxeHus U MpesioMIICHUS MEXaHUUYECKUX BOJIH.

HaGmonenue nntepdepeHunu u TuPppakiuui MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGmronenne cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYION U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpaKeHUe,
npesioMJIeHUe, Noaspu3auus, 1udpakums, UHTepPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOuU cpene. JIyu ceera. ToueyHbIi HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUs cBeTa. AOCONIOTHBIN MMOKa3aTeNb
npenomieHus. IlomHoe BHyTpeHHee oTpakeHue. IIpenenbHblii yroa mOJIHOTO
BHYTPEHHETO OTPAXKCHHUSI.

Hucnepcust ceeta. CinoxHbI cocTaB Oenoro ceera. L{Ber.

CobOuparome W pacceuBaromive JUH3bL. ToHkas suH3a. DoKycHOe
paccTosiHMEe W ONTHYEecKas Cujia TOHKOW JMH3bL. [locTpoeHue wnzo0pakeHuil B
coOuparoumx U paccenBaronux jduH3zax. Gopmyna TOHKOW JHH3BL. YBeIUYEHHE,
JaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MAaKCUMyMOB U MHHUMYMOB B HHTEp(EpEeHIITMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOISHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpuzanums ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMOIMHEWHOE paACIpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
Ontrueckue mpudOpPHI.

[TonHOe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6monenne nudpakiu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue ciekTpa ¢ MOMOIMIBIO AUPPAKITUOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3mepenue nokazaresns NpeJoMICHUs CTEKIIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Habnronenue nucnepcun cBeTa.

Pa3nesn 6. OcHOBBI ClIeNMAJIBHOM TEOPUH OTHOCUTEJIBLHOCTH



['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAIBHOW TEOPUM OTHOCHUTEIIBHOCTU: HMHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aAMEJIEHUE BPEMEHU U COKPAILCHHE
JUJIAHBI.

DHEPrus 1 UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C JHEPrUEN U UMITYJIBCOM PEIITUBUCTCKOW YaCTHLIBI. DHEPIrus
MTOKOS.

Paszpnen 7. KBanroBas ¢pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBsi3u SHEPTUM (POTOHA C €r0 YACTOTOM. DHEprus
U UMIyJbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. Onbitel A. I'. CroneToBa. 3akoHbI
dotoadpdexra. YpaBHenue OuHmTerHa st pororddekra. «KpacHas rpaHuia»

doTorddexra.

JlaBnenue ceera. Onwitel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBHUE CBETA.

TexHudeckue ycTpoWCTBA U MPAKTUYECKOE MPUMEHEHHE: (DOTOIEMEHT,
dboTomaTunK, coiHeuHas 6aTapesi, CBETOIHO/I.

Ilemoncmpayuu

®dotor(eKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranue 3akoHOB BHelHEro ¢hoTodddexra.

CBeToauon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHIIL.
[lmanerapnas moxaens aroma. Iloctynatel bopa. M3nyyenume u morioineHue
(GOTOHOB TpU Mepexojie aroMa C OJHOTO YPOBHS SHEPruu Ha Apyrou. Bumwl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOAOPOAA.

BosnnoBbie cBoiicTBa yactull. Bonausl ne bpoiis. KopnyckyisipHo-BoIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckue yYCTpPOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHeHYaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

HaGmionenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po



OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIOKHOCTh CTpOeHMs sapa. OTkpsiThe
pamuoaktuBHOCTH.  OmbiTel  Pesepdopna 1o ompedeneHUI0o  cocTaBa
paanoakTuBHOro u3nydeHus. CpolictBa anbda-, Oera-, ramma-u3ayyeHUs.
BinsHue paairoakTUBHOCTH HA )KMBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sapa ['eitzenGepra—
NBanenko. 3apsaa aapa. MaccoBoe uucio siapa. M30Torsbl.

Anbda-pacnan. DIEKTpOHHBIM UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
M3JIy4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue U CUHTE3 A1€p.

Anepnsiii peaktop. Tepmosimepubiii cunTe3. [IpobiieMbl W TEPCHIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DOneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALIUN AI€MEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMoAeHCTBUA. EAMHCTBO pu3nyeckoit KapTUHBI MUpA.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE NMPUMEHEHHE: JO3UMETpP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Llemoncmpayuu

CuY€TunK MOHU3UPYIOLINUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB YyacTHIL (II0 TOTOBBIM (oTorpadusim).

Pa3znea 8. JiieMeHTBI aCTPOHOMMHU U ACTPOPUZUKH

DTtansl pa3BUTHUS acTpoHOMUU. [IpuKiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3mHoro neba. Co3Be3gusi, sSpKuUe 3BE3NBI, IUIAHETHI, UX BHJIMMOE
JBH)KCHUE.

CosniHeuHas cucTeMa.

Connne. ConHeuHasi akTUBHOCThb. McTounuk sHeprur ConHIA W 3BE3N.
3BE31bI, UX OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM IOCIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsi 3BE3]] TJIaBHOM IOCIENOBaTEIbHOCTH. BHyTpeHHEE CTpOeHHE
3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoIonMM CoJHIIA U
3BE3/. DTarbl )KM3HU 3BE3I.

Muneunsiii I[lyts — Hama I'amaktuka. Ilomoxxenue u aBwkeHue CoJiHIIA B
lN'anaktuke. Tunel ranaktuk. Pagunoranmaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06:1a. Pazberanne rajgakTuk.
Teopus boisbimoro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménnbie mpoOiemMbl aCTpPOHOMHUH.

Vyenuueckue nabnooenus



HaGmonenust HeBOOPY>KEHHBIM TJIA30M C HCIOIb30BAaHUEM KOMIBIOTEPHBIX
MPUWIOKEHUH JJI ONpEAENIeHNs MOJ0XKEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BL.

Ha6monenus B Teneckon JIlyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOM chepax AesTeTbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOW HAyYHOU KapTUHE MHpPA, POJib PU3NYECKON TEOPUH
B (OpMHpPOBAaHMU TpPEACTAaBIECHUNA O (U3MYECKOM KapTUHE MHUpa, MECTO
(¢u3nueckoi KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIIEHUN O IPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 11 Kilacce ocyuiecTBisieTcs ¢
y4€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu MaTEMAaTHKW,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle noHamus, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAy4YHOTO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: pEUIEHUE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXIECTBO, BEKTOPbl U MX IPOEKIIMMA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
NPOU3BOJIHBIE AJIEMEHTApHbIX (YHKIMM, TpU3HAKA MOA00MSI TPEYroJbHUKOB,
OTIpeJIeNIeHHE TUIOIIAIU TIIOCKUX (puryp u o6béma ted.

buonocus: »nexkTpuyeckue SBICHHUS B JKMBOW MPUPOJE, KoJieOaTelIbHbIE
JIBUKCHUS B )KMBOW MPUPOJIE, ONITUYECKUE SBJICHUS B )KMBOW MPHUPOJIE, ACUCTBHE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpPOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTYypa TBEPABIX
TEJN, MEXaHU3Mbl O0Opa30BaHMSI KPUCTAJUIMUECKOW PEMETKH, CHEKTPaTbHBIN
aHaJn3.

leoepaghusi:  marHUTHBIE TIONIOCA 3€MIIM, 3aJIeKW MArHUTHBIX PV,
poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHUE 3eMIIETPSACEHUII.

Texnonozua: JAHUM DIEKTPONEpPENad, TIEHEpAaTOp IEPEMEHHOIO TOKa,
3JIEKTPOJBUIaTENb, WHAYKLIHMOHHAS II€Yb, pajap, PaAUONPUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA armapar, BOJOKOHHAsS OIITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusmka» Ha ypOBHE CpEAHEr0 OOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYarolIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA EATEIBHOCTH B MPOIIECCE peaii3alli OCHOBHBIX HaIpaBJICHUM
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OTICHUBATh PUCKH TIOCIIEACTBUMN JACATEIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSITHSIMH W METOJIAMH
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peHIeHHs 3aaad (U3NYECKOTO COJACP)KAaHUS, MPUMEHEHHUIO Pa3IHNYHbIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (U3WKEe B MPAKTHYECKYIO 001acTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIQJIETh HABBIKAMU MOJyYEHUs MHPOpMALUKU (PU3MUECKOTO COJAEpKaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa  HMH(MOPMAIMOHHBIX UM KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBJIITh  OOILEHHE HAa ypokax (U3MKM ©U BO BHE-YPOUHOMU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poiM ¢ YYETOM MHEHUHW Y4YaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEILHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEIBLHOCTh B 00JIacTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBHITIOJHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM HUMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHU;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallMsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEISAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTATOB U
OCHOBaAHUI;



WCIIOIB30BaTh MPUEMBI pedieKCuu IJis OIICHKUA CUTYallMH, BHIOOpa BEPHOTO
peLICHUS;

yMETh OILICHUBAaTh PUCKM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 UX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3€ Pe3yIbTaToOB
JeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OUITUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILECHCTBYETCS AMOIMOHAIBHBIN UHTEJIJICKT, peIoIararmi
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIIECIO CIIOCOOHOCTh IIOHUMATh CBOE AMOILIMOHAJIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJalTUPOBATHCS K
AMOITMOHAIBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIMOHAJIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAapTHUHBI MHUpPa, B PA3BUTUHU COBPEMEHHOW TEXHHUKHU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MarepualibHasi TOUKa, HHEpIMajibHas CUcTeMa OTCU€Ta, abCOMOTHO TBEPAOE TENO,
WJICAIBHBIN ra3, MOACIHN CTPOCHUS Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PAaBHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE JKUIAKOCTEH
1 TBEPJIBIX TEJI, K3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEeHHE, KOHJEHCAIMs, TUIABJICHUE, KPUCTAIIU3AIUs, KUICHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCcyJlie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHHSI Ta3a B  H30IpoIleccax,
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JIBMKEHHUE, HCMOJb3Yysl (DU3NYECKUE BEIUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KMHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MEeXaHUYeCcKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(GU3UYECKU CMBIC HCHOJB3yEMbIX BEJIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Yyd (U3MUECKUEe BENUYWHBI: JaBJICHHE Tas3a, TeMIeparypa, CpeaHss
KMHETUYECKAasi SHEPrUsl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCIOJIB3YEMbIX BEJIWYUH, HX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYHMHBI: AJIEKTPHUUECKHUI 3apsij,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsl, MTOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONMHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYEHUS M E€IMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3UUYECKYIO BEJIMUUHY C IPYTUMH BEIMYUHAMU,

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl W SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUsI UMITYJbCa,
MPUHIUIT CYMEPINO3UIUN CHJI, HPUHIMI PABHONPABHUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOr0 3apsifa, 3akoH KyloHa, mpu 3TOM pas3inyarh CJIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €70 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIGBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3jNdaTh YCJIOBHUS WX OE30MAaCHOTO MCIOJb30BAHHS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBAaHUS, MPOBOJUTH OIBIT M
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYCCKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTH PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJIUIT U Tpa(HKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOrO/IaTh MpaBuiIa OE30MacHOTO TPyAa MPH MPOBEICHUHN WCCIICTOBAHHUIA B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIMUIIBI, HA OCHOBE aHaJN3a YCJIOBUS 3a]1a4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI H (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUYECKH HEMIPOTUBOPEUHUBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHU Y4eOHOW M HAy4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9IaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOMIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JUTsE o0ecriedeHus: 0€30MacCHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH Cpele;

paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXKJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.

K xonmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pU3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHUHBI MHpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJIETeH:
TOYEYHBIN ANEKTPUUECKUI 3aps, JIyd CBETA, TOUCUHBIH UCTOYHUK CBETA, SJ€pHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO siipa MPHU PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MArHUTHOE JEWCTBUS TOKAa, B3aMMOJIECHCTBUE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKIMSA, JE€HCTBUE MAarHUTHOrO TIIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepdepennus, audpakuMs W TONApU3aLMg CBETa, JHUCIEpPCUs CBETa,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHAas
Paauo0aKTUBHOCTH;

ONKUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (IIIEKTPUUYECKHE, MATHHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTb  Pa3NUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUM 3aps]i, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTPOTHBIICHHUE, PA3HOCTh MOTECHIIMAIOB, AJIEKTPOABIKYINAS CHiia, paboTa TOKa,
WHAYKIMS MarHuTHOIO MoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO M MArHUTHOIO IIOJI€W, MEPHOJ MU YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsiji W CHia TOKa B TPOIECcCe
TapMOHUYECKUX DJJICKTPOMAarHUTHBIX KoJieOaHW#, (OKyCHOE paccTosHuE U
ONTHYECKAasl CHUJIa JIMH3bl, NMPU OINHUCAHUM MPABUIBLHO TPAKTOBATH (HU3UUYECKUIT
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
dopMynbl, CBS3BIBAIOIIME JAHHYI (U3UYECKYI0 BEIWYHMHY C JpPYTUMH
BEJIMYMHAMMU;



ONKCHIBATh HW3YYEHHbIE KBAaHTOBBIE SBJICHUS M TMPOLECCHI, HCIOJIb3Ys
(u3nuecKkre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnana, YHEPTUs CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIT
WCIIOIb3YEMbIX BEJIWYMH, UX O0O03HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSA3BIBAIOIIME JIAHHYIO (PU3MYECKYIO BEJIMYMHY C JAPYTUMH BEJIUYHMHAMM,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHONB3Yys (pusmyeckue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEJ0BATEIbHOTO U MapalIeTbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM
UHAYKIIMH, 3aKOH MPSAMOJIMHEHHOr0 paclpOCTPAHEHMS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeHHa ans gororddexra,
3aKOH COXPAaHEHMsSI DHEPruH, 3aKOH COXPAHEHMSI MMIIYJbCA, 3aKOH COXpPAaHEHMS
AIEKTPUUECKOr0 3apsjia, 3aKOH COXPAaHEHHsS MacCOBOI0 4Hcia, moctynatsl bopa,
3aKOH PaJIMOAKTUBHOTO PACIMajia, MPU 3TOM pazfinyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOEe BBIPAXKEHHWE U YCJIOBUA (TpPaHMIIBI, 00JACTH)
IPUMEHUMOCTH;

OTIpeIeNIATh HAIIPABJICHHE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJISI TPOBOJHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh JKCHEPUMEHTHl IO HCCIEJOBAHUIO (PU3MUECKUX SBICHUU W
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEpPEHMIl: NpPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSMbIE M KOCBEHHBbIE U3MEPEHUST GU3MUECKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OpSAMBIX HM3MEPEHHWIl: MPU OSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHpPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MUYECKUX BEIMYMH B BHJIC TAaOJIHUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS;

co0roaTh mpaBuia 0€30MacHOro TpyAa MPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-MCCIEIOBATENLCKON M MPOEKTHOM
NEATEIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJa4u



BBIOMpATh (PU3UUYECKYIO MOJEIb, BBIACIATh (PU3MUYECKHE BEIMYMHBI U (POPMYIIHI,
HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETNYMHBI,

pelaTh KaYeCTBEHHbIE 3aJ1a4i: BHICTPAUBATh JOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXACHUI C OMOpoid Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUs;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U Tpe/CcTaBleHusl yueOHON M HAy4YHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYyYeHHOU U3
Pa3IUYHBIX HCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIYyYaeMyI0 HH(POPMAIIHIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
yCTPOWCTBAaMH, Ul COXPAHEHMsI 3/I0pPOBbS U COOJIOJIEHUSI HOPM 3KOJIOIMUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTatb B TIpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO pacHpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJIEKBATHO OLIEHUBATh
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE pacCMaTpUBAaEMO POOIEeMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHR! COXPAHSHI B MEXALIKS https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK



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

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoamnuecTBO 4acoB DJIeKTPOHHBbIE
Ne aTra nudpoBbIe
Tema ypoka Konrpoas | IlpakTn i | uupp
n/n Bcero HbIE yecKue H3YyYCHUA oﬁpasoBaTe.Hbele
padoThI padoTsl pecypchl
1 ®u3nka — Hayka o npupoje. Haydansle MeTo bl 1 bubnuorexa [JOK
MO3HAHUS OKPYKAKOIIEr0 MUpPa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B popmMupoBaHun
2 COBPEMEHHOI HayYHOU KapTUHLI MUpPAa, B 1 bubmorexa LOK
P N i P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe apmxenre. OTHOCHTEILHOCTD
3 MeXaHnyeckoro asmwxkenusd. I[lepemerenue 1 bubmorexa LOK
P ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMEpHOE IPSIMOIIMHENHOE IBIKEHNE 1 bubmmorexa LOK
P P https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE JBHUKEHUE 1 1 bubmnorexa [IOK
yerop p https://m.edsoo.ru/ff0c372e
5 CBoboaHoe majienue. Y CKopeHue CBOOOTHOTO 1 bu6mmoreka [JOK
najgcHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe nBuxenue. [[prxenue 1 bubnuoreka [JOK
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunnum oTHOCUTENBHOCTH [ asmest.
8 HWnuepnmanbaple cucteMbl oTcueTa. 1lepBhlit 1 bubmiorexa LOK
pit - ep https://m.edsoo.ru/ff0c3be8
3ak0oH HproToHa
9 Macca tena. Cuna. [lpunuun cynepno3uuuu 1 bubnunoreka [JOK

cui. Bropow 3akoH HerotoHa s

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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MaTepPUaAIbHOU TOUKH

10 Tperun 3akoH HproTOHA J17151 MaTEepHAIbHBIX bubnmoreka [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 3aK0H BCEMHUPHOTO TAroTeHus. Cuia TaKecTH. bubnuorexa [JOK
[IepBas kocMu4eckas CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuna ynpyroctu. 3akon ['yka. Bec tena htts://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpunment tpenus. Cuna
13 COHpOTiBJ‘IeHI/ISI Hp(ll)/l(b}lBI/I)KCHI/IIf Tena B brbmmorexa [OK
https://m.edsoo.ru/ff0c3f76
YKUJIKOCTH WJIH Ta3e
[TocTymarenbsHOE ¥ BpamaTeIbHOE JTBUKECHUE
14 a0COJIIOTHO TBEPJIOTO Tes1a. MOMEHT CHIIBI. bu6moreka [IOK
[iieuo cusbl. YciioBusi paBHOBECHS TBEPIAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
15 MaTepuaibHbIX ToueK. MMmysbc cubl. 3akoH bubmorexa IOK
https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITyJIbca. PeakTHBHOE IBHKEHUE
PaGota u mourHOCTh cuibl. Kunetnueckas
16 SHEPTHsl MaTepHaIbHOW ToUkHu. Teopema 00 bubmorexa HOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKO SHEPTUu
[ToTenmmanpsHas sueprus. [lorenunanpHas
17 SHEPrus ynpyro aeopMUpOBaHHOU MPYKHUHBI. bubnunoreka [JOK
[ToreHumanpHas SHEPTUS TeJla BOIM3U https://m.edsoo.ru/ff0c461a
MMOBEPXHOCTU 3eMITU
[ToTeHManbHBIE U HETOTEHIIUAIBHBIE CHUJIBL.
18 CBs13b pabOTHI HEMOTEHIIUANBHBIX CUII C bubnunoreka [JOK

H3MEHEHHEM MEXaHUYSCKON OHCPTHUU CUCTEMbI
TeI. 3aKOH COXpaHCHUA MEXaHUYECKOU OHCPTIHUU

https://m.edsoo.ru/ff0c478c
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https://m.edsoo.ru/ff0c3e18
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Jlaboparopnas pabota «lccrnenoBanue cBsI3u
paboThI CHITBI C I3MEHEHHEM MEXaHHUECKOMN

19
SHEPTUH TeJla Ha TPUMEPE PACTSKEHUS
PE3UHOBOTO JKI'yTa»

20 KonTtponsHast padora no Teme «Kunemaruka. bubnuorexa [JOK
JluHamuka. 3aKOHbI COXPAHEHUSI B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-

. bubnuorexa [JOK
21 KHHETHYEeCKOM Teopuu. bpoyHoBckoe
https://m.edsoo.ru/ffOc4dc2
nsuxenue. JAudpdysus
XapakTep ABUKEHUS U B3aUMOJICHCTBHS YaCTHIL

22 BemecTBa. MoJienu CTpOeHUS Ta30B, JKUIKOCTEH
U TBEPABIX TEN

23 Macca monekyn. KonuuecTBo BelecTsa.

[Toctrostnnas ABoraapo

24 TemnoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [lkana remneparyp Llenbcus

o5 Wneanbusiii raz3 B MKT. OcHOBHOE ypaBHEHUE bubmuorexa [JOK
MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TemMIepaTypa Kak Mepa cpeHei

. bu6mmoreka [JOK

26 KUHETUYECKOM SHEPTUU JBUKEHUS MOJIEKYJI.

N https://m.edsoo.ru/ff0c511e
VYpaBuenue Menneneena-Knanelipona

27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
JlaboparopHas pabota «MccnegoBanue

28 3aBUCHMOCTHU MEXY IapaMeTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a»

29 N3onponeccel B uAcaTbHOM ra3e U ux bu6mmoreka [JOK
rpaduyeckoe rnpecTaBIeHIEe https://m.edsoo.ru/ff0c570e

30 BuyTrpenHssa sHeprus TepMOIUMHAMUYECKOU bubnuoreka [IOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

CUCTEMBI U CHOCOOBI €6 U3MEHEHHUS.
KonudectBo Temnote u paboTta. BHyTpeHHsIs
SHEPrus 0JJHOATOMHOI'O HJICAJIBHOTO Ta3a

https://m.edsoo.ru/ff0c5952

31 Buas Tennonepenaun brbmmorexa LOK
s ped https://m.edsoo.ru/ff0c5c36
VY enpHast TENI0EMKOCTh BEILIECTBA.
32 Kf)[nnquTBo TEIUIOTHI TIPU TZII'IJ'IOHC enade brbmmorexa [OK
y P PEAATE: https://m.edso0.ru/ff0c5¢c36
AnabaTHBIN MpoIecc
33 [IepBblii 3aKOH TEPMOJUHAMUKH U €T0 bubnuorexa [JOK
IIPUMEHEHHE K U30TIpoLeccaM https://m.edsoo.ru/ffOc5efc
34 Heo6patumocts nporieccoB B mpupoje. Bropoit bubnuorexa [JOK
3aKOH TEPMOIMHAMUKHU https://m.edsoo.ru/ff0c6230
bu6mmoreka [IOK
35 IT 7 KIT, i Ma
punnun aevicteus u KIJ] TermoBoit MammHb htts://m.edsoo.ru/f0c600a
36 Hwuxn Kapro u ero KIT/]
37 DKOJIOTHYECKHE TIPOOJIEMBI TEIIJIOHEPT € THKU
O6o06matomuii ypok «MoutekymsipHas pr3uKa. bubnuoreka [JOK
38
OCHOBBI TEPMOIUHAMUKHU» https://m.edsoo.ru/ff0c6938
KonTtponpHas padota o teme «MoJiekymsipHas bubnuoreka [JOK
39
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u KoHeHcanus. Mcmapenue bubnunoreka [JOK
Y KUIIEHUE https://m.edsoo.ru/ff0c63b6
41 AOGCOMIOTHAS M OTHOCUTEJIbHAS BIAYKHOCTh bubnunoreka [JOK
BO3ayxa. HacellieHHbI# nap https://m.edsoo.ru/ff0c64d8
TBepnoe teno. Kpucrannumueckue u amopdHsie
42 Tenell3 }IAHI/BOT on}:m CBOWUCTB K I/ICTannoE(b Bubmmorexa LIOK
' P P ' https://m.edsoo.ru/ff0c65f0
Kunkue kpuctaisl. CoBpeMEHHbIE MaTepUATIbI
43 [InaBneHue n KkpuctauM3anus. Y qenbHas bubnuoreka [IOK
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TertoTa tiasienus. Cyonumanus

https://m.edsoo.ru/ff0c6708

44 VYpaBHeHue TEIIOBOro OanaHca bubmiorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DIeKTpUIecKuu 3aps. JIBa bubnuorexa [JOK
BH/IA JJIIEKTPUYECKUX 3apsa0B https://m.edsoo.ru/ff0c6bcc
46 [TpoBOIHUKH, TUATAEKTPUKHU U MOTYIPOBOTHUKH. bubnuorexa [JOK
3aK0H COXpaHEHMsI JIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 B3aumonencreue 3apsinoB. 3akoH Kymona. bubnuorexa [JOK
To4eUHBIN IIEKTPUUECKHUH 3apsif https://m.edsoo.ru/ff0c6ces
Hanpsisk€HHOCTB 2MEKTPUYECKOTro MOJIS.
48 [IpuHIUTT CYTIEPIIO3UITUHU DITEKTPUUECKUX bubamorexa [JOK
- N https://m.edsoo.ru/ff0c6df2
nojie. JInHuM HanpsHKEHHOCTH
49 PaboTa cui a1eKTpoCTaTHIeCKOTo MOJIsl. bubnuorexa [JOK
ITorenmman. PasHOCTH MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHUKY U TUAJNIEKTPUKHU B
50 ANIEKTPOCTATHUECKOM T0JIe. JIudneKkTpudeckas Bubmmorexa [IOK
https://m.edsoo.ru/ff0c7018
MIPOHULIAEMOCTb
. bu6mmoreka [JOK
51 DnekrpoeéMkocTts. Konnencarop htts://m.edso.ru/fOCT126
52 DIIEKTPOEMKOCTH IIJIOCKOI0 KOHJEHCATOPA. bubnuoreka [JOK
DHeprusi 3apsyKEHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHnas pabdorta "H3mepeHue
ANIEKTPOEMKOCTH KOHJIeHcaTopa"
[TpuHIMO neiCTBUS U IPUMEHEHHE
54 KOHJICHCATOPOB, KOMMPOBAIBHOTO amnmnapara,
CTPYHMHOTO MPUHTEPA. DINEKTPOCTATUYECKAS
3anuTa. 3a3eMJIeHUe 3IEKTPONpHOOpOB
55 DNEKTPUUYECKUH TOK, YCIOBUS €r0
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cymectBoBanus. [locrosuubii Tok. Cuna Toka.
Hanpsokenne. Conpotusienue. 3akoH Oma s
ydJacTKa enu

[TocnenoBaTenbHOE, NapaiebHOE, CMELIAHHOE
COeIMHEHHE ITPOBOAHMUKOB. JlabopaTtopHas

bubmmoreka [{OK

% pabota «/3y4eHrne CMEIIAaHHOTO COCTUHEHUS 05 https://m.edsoo.ru/ff0c74f0
PE3UCTOPOBY

57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnuorexa [JOK
3akoH Jxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3axoH Oma Juis MOJIHOM (3aMKHYTOI)
3NEeKTpUUeCcKOM 1enu. KopoTkoe 3aMbIKaHHE. BuGmrorexa LOK

58 JlaboparopHras padota «3meperne DJ1C 0.5 httos://m.edsoo.ru/ff0c7ae0
HWCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS
DIIEKTPOHHAs MPOBOJIUMOCTb TBEPIBIX

59 METaJJIOB. 3aBUCUMOCTb COTIPOTUBIICHUS
METaJJIOB OT TeMIEepPaTypBhl.
CBepXnpoBOJIUMOCTD

60 DJIEKTPUYECKUHU TOK B BakyyMe. CBOUCTBA
AJIEKTPOHHBIX ITYYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U

61 npm}:eT(I:)Haﬂ poBoMMOCTb. CBOMCTBA Pp—N- Bu6mmorexa LIOK

https://m.edsoo.ru/ff0c84ae

nepexoja. [lomyrnpoBoIHUKOBBIE TPHUOOPHI
DNEeKTpUUYECKUH TOK B PaCTBOPAX U paciiaBax

62 AIEKTPOJIUTOB. DIIEKTPOIUTHUECKAS bubmmorexa [IOK

https://m.edsoo.ru/ff0c82ba

JUCCOIMAUA. DIIEKTPOJIH3

63 DNEeKTPpUYECKUH TOK B razax. CaMmocCTOATEIbHBIN bubnunoreka [JOK

M HECAMOCTOSTEIIbHBIN paspsa. MoHus.

https://m.edsoo.ru/ff0c84ae
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IImazma

DneKTpuuecKue mprudopsl U yCTPOICTBA U HX

64 npakThuyeckoe npuMeHeHue. [IpaBuiia TeXHUKH 1 bubnmorexa LOK
p p P https://m.edsoo.ru/ffOc86fc
0€e30aCHOCTH
65 Hrorosas kouTpospHas padorta 3a kypc 10 1 bubnuorexa [JOK
KJracca https://m.edsoo.ru/ff0c88be
. bubnuorexa [JOK
66 00600 D 1
ODIHATOTIHH YPOK «SICKTPOMHAMIKA https://m.edsoo.ru/ff0c8a8a
bubmmoreka [{OK
67 IT xE) 1
OBTOPEHHE I10 TeMe: « DIEKTPOCTATHKA» htts://m.edsoo.ru/f0C8C56
68 [ToBTOpenue no teme: « ITocTosTHHBIN 1 bubnuoreka [IOK
AIEKTPUYECKUNA TOK» https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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11 KVIACC

KoamuecTBO 9acoB DJIeKTPOHHBbIE
Ne KourpoJan | IIpaktu ara nudpoBbIe
Tema ypoka P P A bp
n/n Bcero HbIE YyecKue H3YyYCHUA 06pa30BaTeJ'II)HI)Ie
padoTsI padoThbI pecypchl
TlocTosHHBIE MAarHUTELI U UX B3aUMOJIEUCTBUE.
1 MarnutHoe 1oy1e. BekTtop MaruuTHoOU 1 bubmmorexa [TOK
) b Mat https://m.edso00.ru/ff0c9778
WHAYKIAA. JIMHIA MarHUTHON MHIYKITUU
MarauTHO€ 10Ji€ MPOBOIHUKA C TOKOM. OTIBIT
2 Opcrena. BzauMmoaeiicTBre IpoOBOIHUKOB C 1 bubmmorexa [TOK
p ) p https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTtopHnast pabota «3y4eHrne MarHuTHOTO 1 1 bubmuorexa [JOK
MOJIA KaTYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISI HAa MPOBOJIHUK C
4 tokoM. Cuita Ammiepa. Jlaboparopnast pabota 1 1 bubmuoreka [JOK
«HccaenoBanne JeUCTBUSA IOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM»
JleficTBME€ MarHUTHOTO TIOJISI HAa JIBHIKYIIYIOCS
5 3apspkennyro yactuny. Cuita Jlopenna. Pabota 1 bubmorexa LHOK
p o Y. peHHd. https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHia
DOnekTpoMarHuTHast uHAyKus. [IoTok BekTopa
6 MarHutHOM uHAYKIMH. DJC nHayKIMu. 3aKoH 1
aneKTpoMarHuTHoi unaykuuu dapanes
7 JlaGopatopHas pabota «VccienoBanue SBICHUS 1 1 bubnuoreka [IOK
ANEKTPOMArHUTHON MHIYKLIN https://m.edsoo.ru/ff0cal50
NHnykTUBHOCTD. SIBJIEHME CAMOMHAYKIIHH.
8 OJ1C camonHAyKIIMU. DHEPTUsS MATHUTHOTO 1 bubnunoreka [JOK

TI0JIg KaTYIIKU C TOKOM. aﬂeKTpOMaFHI/ITHOC
I10JIC

https://m.edsoo.ru/ff0ca600
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TexHuueckue ycTpouCTBa U UX IPUMEHEHMUE:
IIOCTOSIHHBIE MArHUTBI, JIEKTPOMArHUTHI,

o AJIEKTPOABUTaTENb, YCKOPUTEININ AJIEMEHTAPHbBIX
YacTHUll, UHAYKIMOHHAs IeYb

10 Oo6o06maromuii ypok «MaruHuTHOE ToJIe. bubnuorexa [JOK
DneKTpOMarHuTHasE UHIYKIIUS https://m.edsoo.ru/ff0cab82

11 KonTponsHas pabora o teme «MaruutHoe bubnnorexa [JOK
noJie. DIeKTPOMarHuTHas MHIYKIUS» https://m.edsoo.ru/ff0cad58
CB0OOIHBIE MEXaHUYECKUE KOJIEOaHMsI.

12 I'apmonnueckue koiedanusi. YpaBHeHUE bubnuoreka [IOK
rapMoHU4ecKux Kosiebanuii. [IpeBpaiienue https://m.edsoo.ru/ff0caf06
SHEpPruun
JlabopaTtopHnas pabota «lccnenoBanue

13 3aBHCHMOCTH TIEPHOJIa MAJIBIX KOJIEOaHM rpy3a
Ha HUTH OT JUTMHBI HUTH U MaccChl Tpy3a»

Kone6arenpabir koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHbIE KOJeOaHus B UACaIbHOM
14 KoJIeOaTeIIbHOM KOHTYpPE. AHAJIOTHS MEXKITY bubmmorexa [TOK
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KoJieOaHUAMHU

15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU bubnuoreka [JOK
B UJICAILHOM K0JIe0aTeTbHOM KOHTYpE https://m.edsoo.ru/ff0ch9c4
[IpencraBienue o 3aTyxXaroMKUX KOJIeOaHUIX.

16 BoinyKIeHHbIE MEXaHUYECKUE KOJIeOaHMUsI. bubnuoreka [IOK
Pe3onanc. BeIHYXI€HHBIE DJIEKTPOMAarHUTHBIE https://m.edsoo.ru/ff0cbb86
KoJebaHus
IlepemennbIn Tok. CHHYCOUJAIBHBIN

17 IIEPEMEHHBIN TOK. MOIITHOCTh IEPEMEHHOTO bubnuorexa [IOK

TOKa. AMHJ'II/ITy,Z[HOC u ,HCI/IVCTBYIOIJ_[ee 3HA4YCHUC
CHJIbI TOKAa U HAITPSIKCHUA

https://m.edsoo.ru/ff0cbhd34
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Tpanchopmarop. [IpousBoacTBo, nepenava u

18 noTpeOIeHNE IEKTPUIECKON SHEPTHU
YCTpoHCTBO U IPAKTHYECKOE IPUMEHEHUE
19 AJIEKTPUYECKOT0 3BOHKA, T€HEpAaTOpa brbmmorexa [OK
. https://m.edsoo.ru/ff0cc324
[IEPEMEHHOT0 TOKa, JMHUM AJeKTponepesay
DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE
20 anekTposHeprun. KymbTypa ucronbp30BaHus
AJIEKTPOIHEPTUH B TOBCEAHEBHOU KU3HU
MexaHnyeckue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopocthb bubnuoreka [IOK
pacnpocTpaHeHus U JIJInHa BOJIHEL. [lonepeunbie https://m.edsoo.ru/ff0cca54
U TIPOJI0JIbHBIE BOJIHBI
29 3ByK. CKOpOCTh 3BYKa. | pOMKOCTH 3BYKa. bubmuorexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMArHuTHHIE BOJIHBI, UX CBOWCTBA U bubnuoreka [IOK
ckopocTtb. [1Ikana 3meKTpoOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpyuHUIHKIIBI paIUOCBS3U U TEIEBUACHMUS.
PasButue cpeacts cBa3u. Paguonokauus
bu6mmoreka [JOK
25 KonTtponsHas padota «KonebaHus v BOJTHBD) httos://m.edsoo.ru/ffOcc6 s
[IpsiMonMHENHOE pacIpOCTPaHEHUE CBETA B
26 OJIHOPOJIHOM cpene. ToueuHbIil HCTOYHUK CBETA. bubmmorexa [IOK
https://m.edsoo.ru/ff0cd350
JIyu cBera
97 OtpaxxeHue cBera. 3aKOHbI OTPAKEHHUSI CBETA. bubnnoreka [JOK
[TocTpoenue n300pakeHNUH B MIIOCKOM 3epKajie https://m.edsoo.ru/ffOcd4e0
[Ipenomiienue cera. [lonHOE BHYTpEHHEE
28 oTpaxkeHue. [IpenenbHbIN yroi nojaHoro Bu6mmorexa LIOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
29 JlaGopatopHas pabota «/3mepeHue nokazaTens bubnuorexa [IOK

MIpEIOMIICHUSA CTCKIIA»

https://m.edsoo.ru/ff0cd67a
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JIunzel. [locTpoenne n3o0paxeHuii B TUH3E.

bubmuoreka [JOK

30
@opMyIia TOHKOU JIMH3BL. Y BEJIMYEHUE JINH3BI https://m.edsoo.ru/ffOcddle
31 JlaboparopHuas padota «lccnenoBanue CBONCTB
M300paXeHUH B JIMH3AX)
Hucnepcus ceeta. ClloHbII cocTaB 0e10ro
32 cgera. LIBer. JlaboparopHas pabota
«HaOnronenue qucnepcuu cBeTa»
33 WNnuTtepdepennus creta. udpaxuus ceera. bubnuorexa [JOK
JudpakuronHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TortepeunocTts cBeTOBBIX BOJH. [lomsipuszanus bubnuoreka [IOK
CBETa https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpuoOOPHI U YCTPOICTBA U YCIIOBUS
ux 6€301macHOro MPUMEHEHUS
['paHuIbl MPUMEHUMOCTH KIACCUYECKOW
36 Mmexauuku. [locTynaTel criemuaaIbHOU TEOPHUH bubmorexa LOK
) Y P https://m.edsoo.ru/ff0cf862
OTHOCHUTENILHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubnnoreka [JOK
3ame/JIeHne BPEMEHU U COKpaIlleHUE JUTMHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYIbC PEISITUBUCTCKOW YaCTHIIBI.
38 CBs13b Macchl € YJHEPrUeH U UMITYIHCOM bubmmorexa [TOK
P Y ’ https://m.edsoo.ru/ffOcfc68
DHeprus NOKos
39 KonTponsnas padora «Ontuka. OCHOBBI bubnnoreka [JOK
CIIeIMAIbHON TEOPUH OTHOCUTEIHLHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [1nanka. Dueprus u bubnnoreka [JOK
uMIynbc (GoToHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccnenoBanue GoTorddexTa. bubnunoreka [JOK
Omneitet A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl potorddekra. YpaBHeHHE DUHIITEHHA
bu6nmoreka [JOK
42 st porodrddexra. «KpacHas rpaHuLa

¢dorordpdexra

https://m.edsoo.ru/ff0d015e
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Hasnenue ceera. Onbithl [1. H. JIeGenena.

bubmuoreka [JOK

43
XHUMHYECKOE JICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpouCcTBa U IPaAKTUYECKOE
44 npuMeHeHue: (OTOAIEMEHT, (POTOJATUHK,
coJIHEeYHast OaTapesi, CBETO IO,
45 Pemenue 3agau o reme «JI€MEHTHI KBAHTOBOM bubnuorexa [JOK
ONTHKHN) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbiTel Peszepdopna
46 10 paccesaHuIo o-dactull. [ImanerapHas MoIeNn bubmmorexa [TOK
p ) P https://m.edsoo.ru/ff0d091a
aroma
bu6moreka [IOK
47 Tloctynatel bopa
Y p https://m.edsoo.ru/ff0dOafa
s3nyyenune u nornomenne GoTOHOB IPH
48 mne g;o € aToMa C OJIHOTO (bOBHSI 3Hepr1/m Ha bubmiorexa HOK
p Vﬂ a M p https://m.edsoo.ru/ff0dOafa
npyroi. Buael ciekTpoB
BomHoBEIE cBOMICTBA yacTHIl. BOJHEI e
49 Bpoumnsa. KopryckyasipHO-BOJIHOBOHW Ayalu3M bubmorexa HOK
p - ROPHYCKY AP Y ' https://m.edsoo.ru/ff0d0ca8
CHoHTaHHOE W BBIHYXICHHOE H3TyICHUE
OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
50 Pezepdopna o onpeneneHno cocraBa Eubmorexa HOK
peop p https://m.edsoo.ru/ffod0fd2
PaIMOAKTUBHOTO M3TYYCHUS
CaoruicTBa anbda-, 6era-, raMmMa-u3IydeHuUs.
51 BiusiHue pamoakTUBHOCTH Ha KUBBIE
OpraHUu3MBbI
OTKpbITHE TPOTOHA U HEWTPOHA. V30TOMBI.
52 Anbda-pacnaa. DNEeKTPOHHBIN U TO3UTPOHHBIH bubmnorexa [IOK
p i p p https://m.edsoo.ru/ff0d1162
Oera-pacnaj. ['amma-u3nydeHue
DHeprud CBsI3U HYKJIOHOB B saApe. SnepHble
P Y . P P bubmuoreka [JOK
53 peakuuu. SAnepHsid peaktop. [Ipo6iemsl,

NEPCHCKTUBBI, 9KOJIOTUYCCKUC aCIICKTLI

https://m.edsoo.ru/ff0d1356
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SIIEPHOU DHEPTETUKH

OnemeHTapHble yacTUlbl. OTKpBITHE
Mo3UTpoHA. MeTo 1l HAOIIOICHUS U

o4 perucTpaiuu 31eMeHTapHbIX yacTul. Kpyrislii brbmmorexa [OK
. https://m.edsoo.ru/ff0d0e38

cton «DyHTaMEeHTAIbHBIE B3aMMOICHCTBHSL.
EnuncTBO hrznyeckon KapTHHBI MUpa»
Bun 3Be31H0r0 HeOa. Co3Be3nus, spKue 3BE3/bI, bubmmoreka [{OK

55 IUIAHETHI, UX BUAUMOe aBmkenne. CoaHeyHas https://m.edsoo.ru/ffOcd67a
cucreMa

56 Connue. ConHeyHasi akTUBHOCTh. McTounmK lf?tI;I@'IHOTeKa oo
sHeprim CoHIA H 386371 ps://m.edsoo.ru/ff0cd67a
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/bI bubnuoreka [IOK

57 TJIAaBHOM MOCIIEN0BaTENIbHOCTH. BHyTpeHHEE https://m.edsoo.ru/ff0cd67a
cTpoeHue 38€3/1. CoBpeMEHHBIE MTPECTABICHUS
0 TIPOUCXOKJICHUH U 3BoIolK COTHIA U 3BE3]
Mineunbin [Iyte — Hama [Manaktuka. bubmuorexa [JOK

58 [Tonoxenune n nemxenue Comnuna B ['anakTuke. https://m.edsoo.ru/ffOcd67a
lNanaktuku. YépHbie ObIPHI B SApax ralakTHK
Bcenennas. Paz6eranue ranaktuk. Teopus bubnuorexa [JOK

59 Bonbiioro B3peiBa. PennkroBoe nsnydeHue. https://m.edsoo.ru/ffOcd67a
Meraranaktuka

bubmuoreka [JOK

60 Hepeuiennsie npo0ieMbl acTpPOHOMUU https://m.edso0.ru/ff0cd67a

61 KonrposnbHas pabota «DJIeMEHTBI aCTPOHOMUH E;I@.IHOTeKa HOK
1 acTpobusHKI» ps://m.edsoo.ru/ffOcd67a
O6o06maromuii ypok. Pons dhusuku u bubnunoreka [JOK

62 aCTPOHOMHHU B SKOHOMHYECKOM, https://m.edsoo.ru/ffOcd67a

TEXHOJIOTMYECKOM, COITMAILHON U STHUECKOM
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cdepax nesaTeIbHOCTH YeJI0BeKa

O6o6maromuii ypok. Ponb u mecto pusuku u

bubmuoreka [JOK

63 aCTPOHOMHHU B COBPEMEHHOW HAy4YHOU KapTHHE 1 https://m.edsoo.ru/ff0cd67a
Mupa
O6o06maromuii ypok. Ponb ¢pusudeckoii Teopun bubnmoreka [JOK

64 B (hopMupOBaHMY MPEICTABICHUI O 1 https://m.edsoo.ru/ff0cd67a
(uznueckoi KapTUHE MUpa
O6o06matomuii ypok. Mecto dpusudeckoit bubnuorexa [JOK

65 KapTUHBI MUpa B 0011IEM sy COBPEMEHHBIX 1 https://m.edsoo.ru/ff0cd67a
€CTECTBEHHO-HAYUHBIX MPEJICTABICHHUH O
pHUpoIe

66 PesepBHEIi ypoK. MarHUTHOE TIOJIE. 1 brbmotexa LIOK
DJeKTpOMAarHUTHAs UHTYKITUS https://m.edsoo.ru/ff0cd67a

67 PesepBHblii ypok. OnTika. OCHOBEI 1 brbmotexa LIOK
CHelHabHOM TEeOPUH OTHOCUTEILHOCTH hitps://m.edso0.ru/ff0cd67a

68 Pesepnsrii ypok. KBantoBas ¢pusnka. I1eMeHTHI 1 bubnuoreka [IOK
ACTPOHOMHUH U acTPOPU3UKHU https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHE MATEPHUAJIBI VIS YUUTEJIA
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

1. Kommnexrust LTOP http://school-collection.edu.ru

2.Komnekuus «EcTecTBeHHOHAYYHBIC SKCIIEPUMEHTBD»: (husuka http://experiment.edu.ru —
3.Mup ¢usuku: pusndeckuii sxkcepument http://demo.home.nov.ru

4.Cepsep xadenpsr oomieit pusznku puzdaka MI'Y: dusndecknii MpakTUKYM U IEMOHCTPAITIH
http://genphys.phys.msu.ru

5.Ypoxwu mo mostekysipaoit pusuke http://marklv.narod.ru/mkt

6.®usuka B anumarmsx. http://physics.nad.ru

7.Uutepuer ypoku. http://www.interneturok.ru/distancionno

8.du3mKa B OTKphITOM Kojutemke http://www.physics.ru

9.I'azera «®usuka» Mznarennsckoro goma «IlepBoe centsops» http://fiz.1september.ru

10. Komeknus «EcrecTBeHHO-HaydHBIE SKCIIEPUMEHTRI»: (Gu3uka http://experiment.edu.ru
11. BuptyaibHblli METOIUYECKUN KaOWHET yuuTess GU3UKH U aCTPOHOMUH
http://www.gomulina.orc.ru

12. 3agaun no pusuke ¢ pemenusmu http://fizzzika.narod.ru

13. 3anumarenbHas (PU3MKA B BOIIPOCAX U OTBETAX: CAWT 3acayKeHHOro yuurens PO B.
Enbkuna

http://elkin52.narod.ru

14. KnaccHas ¢usuka: caiit yaurens ¢usuku E. A. Banaunoii http://class-fizika.narod.ru
15. Kpatkuii cipaBounuk o ¢usuke http://www. physics.vir.ru

16. Mup ¢usuku: pusnyeckuii sxciepument http://demo.home.nov.ru






