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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom ¢enepaibHONM paboyeil mporpaMMbl BOCHUTaHHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENbHBIX
OpraHu3aluaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMuUpoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB rmipu
oOydyeHHH X Qu3MKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBerctByeT TpeboBanusiMm ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METanpeIMETHBIM pe3yibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUWMOCTh pealu3alrUd MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4eOHBIMHM TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (U3HUKHU: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

® IUIAaHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (pU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHUS;

e cojepkaHue yueOHoro npeamera «Ousnka» mo rogam o0yyeHHsl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUYECKHE 3aKOHbBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUH, H3y4yaeMbIX XHMHEH, OMOJIOrHeH,
bu3mdeckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (QU3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOWCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAy4YHBII METOJI TO3HAHUS MPU BBIIOJHEHUH MU Y4€OHBIX HCCIIEJOBAaHUM.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAI WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIIOUAET 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€pUH, BEIIECTBE 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
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3MKA Ha YPOBHE CpEIHEro OoOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, IS OMNHCAaHUS 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 H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYILIECTBIISIETCS Y4YaCTHUKAMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OIIBITOB IO IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€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 pa3jeia 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 MOMENTH IJIs CHUTYyalldd TPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEIMETHOTO KaOWHeTa (PU3MKK WU B YCIOBHUSX HMHTEIPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO 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 COOTBETCTBHM  C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHHYCCKUX MPUMCHCHHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a60paTOPHOTO O00OPYNOBAaHUA JOJKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (dopmupoBaHue uHTEpeca M CTPEMJICHHS OOY4YalOIIUXCS K HAYYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

® pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmupoBaHHe HAyYHOTO MHPOBO33PEHUSI KaK pe3ylbTaTa HW3YYCHHS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (dopmupoBaHne yMmMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTikenne ITUX 1elield 00ecTeunBaeTcs pemeHneM CIeAyIonuX 3a7a4 B

MpoIecce u3yueHus Kypca (U3MKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



® puoOpeTeHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJMHAMHKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (QopmupoBaHHe yMEHUH NPUMEHITh TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU;

® OCBOCHHME CIOCOOOB pEHIeHUs pPa3IUYHbIX 3aJad C $SBHO 3aJlaHHOMN
¢usznuecko Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue puU3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

® [OHMMaHUE (U3MUECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYX AIOUIYIO
cpeny;

® OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3MUecKnX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

® CO3[IaHUE YCIIOBUU VISl Pa3BUTHSI YMEHHUN MPOEKTHO-UCCIIEOBATEIBCKOMH,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbI 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).

[Ipennaraemsiii B mporpamMme 1o (QU3MKE TMepeyeHb JabopaTOpHBIX U
NPAKTHYECKUX paboOT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbI HAYYHOI'0 O3HAHUA

®usuka — Hayka o npupone. HaydHble MeTOAbl NO3HAHUSA OKPY’KAIOLIETO
Mupa. Ponp dSKkcriepuMeHTa W TEOpUM B IPOLIECCE MO3HAHUSA IPUPOJBIL.
DKCHEepUMEHT B (PU3HUKe.

MopenupoBanue (U3MUYECKUX SIBIEHUH M mpoleccoB. HaydHble rumotessl.
duznyeckue 3aKOHbI U TeOpUH. ['paHUIIBl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOM AEATEIbHOCTHU JIIOJIEM.

Llemoncmpayuu

AnanoroBele U UU(POBbIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUaIbHOM TOYKH, MX MPOEKIMH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CiiokeHue nepeMenieHu U CJI0KEHNE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpPEHHUS, IyTH U NEepeMEUICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOomHoe mazieHre. Y CKOpeHre CBOOOTHOTO T ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopoctsb. [lepron u wacrora oOpamenus. LleHTpocTpeMuTensHOE yCKOPEHUE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPAIOB, LIEMTHBIE U PEMEHHBIC NTEpPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHHSI.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MMPOCTPAHCTBE.



HaGmionenue paBukeHusl Teia, OPOIIEHHOrO TMOJA YIiIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHnrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONJACHHBIMM TEIOM 3a
MOCJIEIOBATEIIbHBIE pPaBHbIE MPOMEXKYTKH BpPEMEHU TNPU PaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyeHune nBUKEHMS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['amumnes.  IlepBeii  3axkoH  HproroHa.
NuepunanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HproTOHA 1151 MatepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokos, CKoJibkeHusl, kaueHus). Cuna tpenusa. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIIEHUS NPU IBH)KEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE M BpaniaTeabHOE JBUKEHHUE a0COIOTHO TBEPIOTO TENa.

MOMEHT cCuibl OTHOCUTENBHO OcH BpauleHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPJIOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUYECKOE IPUMEHEHHUE: IOJUIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHs TBEPAOTro Tena. Buasl paBHOBECHSI.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalleHUs.

Tema 3. 3aKoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbee MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE NBMXEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckast sHeprusi marepuajibHOW TO4YkH. TeopemMa 00 H3MEHECHHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas DHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedopMUpoBaHHONW  TpYyKuHBL.  [loTeHIManpHass dSHeprust Tena  BOJIW3HU
NOBEPXHOCTH 3E€MJIU.

[ToTeHnnanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUAIbHBIX CHJI C HM3MEHEHHEM MEXaHWYeCKOW DJHEPruu CUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUHU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 TBYX OIMHAKOBBIX
HUTSAHBIX MAATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPrUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA
Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI U OOBSICHEHHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojieneid. Macca u
pa3mepsl MoJiekyii. KomnmdectBo BemecTBa. [loctosaaas ABorajpo.



TemmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana remmneparyp
Llenbcus.

Mopens  wupeampHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpHHM HACAIBbHOro rasza. AOCONIOTHAas TeMmIlepaTypa Kak Mepa
CpellHEe KWHETUYECKON HHEpruu TEeIJIOBOTO JBWKEHUs dactull rasza. lllkama
temrniepatyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH [lampToHa. M30mponeccsl B HICATBHOM Ta3e ¢ MOCTOSHHBIM KOJHWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHHE H3OMPOLECCOB: H30TEPMA, H30X0pa,
uzobapa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOEC MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JMCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COEAUHEHHUIA.

OnbiThl 0 MU PY3UN )KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO ABUKECHUS.

Mopaens onbita lTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTpUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WIUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS UICAJIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MMapaMeTpaMu COCTOSTHUS Pa3pe:KEHHOTO
rasa.

Tema 2. OcHosvl mepmoOUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrus TEPMOJUHAMUYECKOU
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Ta3a.  Buasl  Temonepenavu:
TEIJIONPOBOHOCTh, KOHBEKIIMS, U3IyUYeHHE. YJIeJIbHas TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEMmnoThl Npu TEIUIONepeaaye.

[Tonsitue 006 aamabatHom mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne TepBOro 3akoHAa TEPMOIAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmonuHamuku. HeoOpaTumMocTh IpoLieccoB B IPUPO/IE.

TermoBble ~ MamuHbl.  [IpUHOMIIBIL  OEWCTBUA — TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIUIOBbIX MamuHax. KoadduuueHt monae3Horo



nevictBus TermoBod MammHbl. [lukn KapHo u ero xosd@uiueHT mojae3Horo
JNEUCTBUS. DKOJOTUYECKHUE MPOOIEMBI TEIIOIHEPTETUKH.

TexHuueckue yCTpPOMCTBA UM MPAKTUYECKOE MPUMEHEHUE: JIBUTaTENb
BHYTPEHHETO CrOopaHus, ObITOBOM XOJIO0MIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH DPaOOTHI: BBUIET
npoOKK U3 OYTBUIKKM TOJ JCHCTBUEM CXKAaTOrO0 BO3]yXa, HarpeBaHue sdupa B
JATYHHOU TpyOKe MyTEM TpeHuUs (BUICOAEMOHCTPAIHS).

N3meneHne BHyTpeHHEH SHEPTHUH (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiIT 1Mo ananabaTHOMY pACHIMPEHHIO BO3JAyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENsi BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuwjecmea. DPazoevle nepexoonvl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumeHue. AOCONIOTHAS U
OTHOCHUTEJIbHAasl BJIAXXHOCTh BoO3ayxa. HaceleHHbld map. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBinenue wu
KpUCTaITU3anus. Y nenpHas Teriora miasineHus. Cyonumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJIYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kurnienune npy noHM>XKEHHOM J1aBJICHUH.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCcTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.



Paznen 4. JaekTrpoguHaMuKa

Tema 1. dnekmpocmamuxa

OnekTpu3anns Ten. OJEKTPUYECKMM 3apsan. J(Ba Buaa JIIEKTPUYECKHUX
3apsaoB. [IpoBOMHMKM, OUAIEKTPUKU W TMOJYNPOBOJHUKHA. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.

B3anmopeiictBue 3apsanoB. 3akoH Kynona. ToueuHslil anekTpuyecKuil 3aps.
Onektpuueckoe rmone. Hampsok€HHOCTh — dnekTpuyeckoro moss.  [IpuHnmn
CYIIEPHO3UIUM DIIEKTPUYECKUX T0JIEU. JIMHUM HANpsKEHHOCTH DIIEKTPUYECKOTO
HOJISL.

PaGora cun  anexrpocratnyeckoro  mois.  [lorenuman.  PasHocThb
noTteHuuanoB. [IpOBOJIHUMKM W JOHUAJIEKTPUKKA B DJIEKTPOCTATUYECKOM  IIOJE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIEKTpOEMKOCTh MJIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOr0 KOHJIeHCATOpa.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: DIIIEKTPOCKOII,
ANEKTPOMETP, DJIEKTpOCTaTHYECKas 3allluTa, 3a3€MJICHHE JJIEKTPONpPUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA MPUHTED.

Jlemoncmpayuu

YCTpOMCTBO ¥ MPUHLIMIT JIEUCTBUS JIEKTPOMETPA.

B3anmogelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3apsIKEHHBIX TEll.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAau
IUIACTUH, PACCTOSIHUS MEXKI1Y HUMHU U TUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpudeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuina toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEMH.

DNEeKTPUUECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOITHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DJIEKTPOABIIKYIIAS] CHJIA M BHYTPEHHEE CONPOTHUBJICHHE WCTOYHHMKA TOKA.
3akoH OMa [iJ1s MOJTHOM (3aMKHYTOM) 3ieKkTpruyeckoi nenu. KopoTrkoe 3aMbikaHuE.



ONEeKTpOHHAsi ~ MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBHCUMOCTH
COMPOTHUBIICHUS] METAJJIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTb.

DneKkTpuuecKkuil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MYYKOB.

[TonynpoBogHUKH. CobOcTBeHHas u npuUMecHast MPOBOJIMMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBo HUKOBBIE TPUOOPHI.

ONeKTpUYEeCKU TOK B  pacTBOpaX H  paciuiaBax  3JIEKTPOJUTOB.
DIEKTPOIUTUYECKAS AUCCOLUALUA. DIEKTPOIIH3.

DJIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHudeckue yCTpOWCTBA M TPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJITMETP, pEOCTaT, HUCTOYHUKUA TOKa, »JJEKTpOHArpeBaTeIbHbIE MPHUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA JUO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TaJIbBAaHUKA.

Llemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKCHHUS.

3aBUCUMOCTh COTPOTUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

CwmermanHoe coeIMHEHNE MMPOBOHUKOB.

[IpsmMoe wu3MepeHue SIeKTpOoABWKyHIEH cuibl. KoOpoTkoe 3aMbIKaHuE
rajbBaHUYECKOT0 JIIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTH ANEKTPOIUTOB.

NckpoBoii pa3psia M IpOBOJAUMOCTD BO3yXa.

OHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab6monenue snekTpoiusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHS B 10 Ki1acce OCYIIECTBISETCS C
Y4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€ C KypcaMu MaTE€MaTHKH,
Ounonoruu, XuMuu, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemmnvle nouamusl, CBA3aHHBIE C U3YYEHUEM METOJOB HAY4YHOTO
MO3HAHWSA: SIBIICHUE, HAay4YHBIA (PakKT, TUTMOTe3a, (pu3ndeckas BEIWMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHue CHUCTEMbl YypPAaBHCHWH, JHHEWHas (QYyHKIUS,
napaboia, runepbomna, ux rpadUKd U CBOWCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUHU:



CHHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIUU HA OCU KOOPAUHAT, CII0KEHUE BEKTOPOB.

buonoeus: Mmexannueckoe NBUXEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BUJIbI TEIIONEPEaUyH, TEINIOBOE PABHOBECHUE),
BJIEKTPUYECKUE SIBJIICHUS B )KUBOU IIPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU U
ra3oB, JJIEKTPUYECKHME CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IUCCOLUALNS,
rajbBaHHUKA.

T'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUEe JABWKCHHH C HCIOJB30BAHUEM MEXaHU3MOB,
Y4ET TPEHUS B TEXHUKE, IOJIIWIIHUKH, HCIOJB30BAHME 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W Jpyrue), JBUTATE]Ib BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJWIBHUK, KOHAUITMOHEDP, TEXHOJIOTUH
MOJIYYEHHUSI COBPEMEHHBIX MAaTE€pHaAlIOB, B TOM YHCJIEC HAHOMATEpHUAIOB, H
HAHOTEXHOJIOTHH, DJEKTPOCTATHUECKasl 3alliTa, 3a3eMJICHHE JJICKTPONPUOOPOB,
KCEPOKC, CTPYHMHBIN MIPUHTEDP, 3JIEKTPOHArpEBATEIbHBIE IpuOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Mazcnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

[locTtosiHHbIE ~ MarHWThl.  B3amMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mosie. BekTop MarHuTHOM WHAYKUMH. [IpuHIMN cyneprno3uuuu
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOW WHAYKUMW. KapThHa JMHHM MarHUTHOW
UHIYKUWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MarautHoe T1I07€ TPOBOAHHUKA C TOKOM. KapruHa JHMHMHA WHIYKIUH
MAarHUTHOTO TOJISI JJMHHOTO MPSMOTO HPOBOAHUKA M 3aMKHYTOTO KOJIBLEBOTO
MIPOBOJIHUKA, KATYIIKH ¢ TOKOM. OmnbIT OpcTena. BzauMmoaelictBue NpoBOAHUKOB C
TOKOM.

Cunia Amnepa, €€ MOy b U HallpaBJICHUE.

Cuna Jlopennia, e€ MOyJib M HampaBiieHUE. [[BHKeHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1ojie. PaGoTa cunsl JlopeHma.

SIBrieHME BIIEKTPOMAarHUTHOM WHAYKUMU. IlOTOK BEKTOpa MarHUTHOMN
UHIYKIUKU. OJIEKTPOJABMXKYIIASA CWIAa UHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuun Gapanes.

BuxpeBoe anexrpuueckoe mosie. OJIEKTPOABUKYIIAs CHJIA WHIYKIUUA B
MIPOBOJHHUKE, IBUKYIIEMCS MTOCTYIATEIBHO B OJHOPOJHOM MATHUTHOM IIOJIE.



ITpasuno Jlenua.

NHnykTuBHOCTE.  SIBIEHHME CaMOMHAYKUMH. OJIEKTPOABIKYLIAs CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJI KaTYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSHHbBIC
MArHuThbl, BJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUILl, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O NTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIUA MAarHUTHOTO TIOJISI.

B3aumopelicTBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHOW UHIYKIIUH.

[IpaBuiio Jlenua.

3aBUCUMOCTD JJICKTPOABHXKYILIEH CHUIIbI MHIYKIIMM OT CKOPOCTH W3MEHEHUS
MAarHMTHOTO IOTOKA.

SIBrieHnEe caMOUHIYKLIH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AelCTBUS OCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHYKIIAH.

Paznen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u IneKmpomazHumHbsle Kojaedanus

Konebarenbnass  cuctema.  CBOOOJIHBIE  MEXaHWYECKHE  KoieOaHMS.
'apmonunyeckue konebanus. Ilepumon, wactora, amrumryaa u (asa KoieOaHUU.
[IpyxvHHBIN MasATHUK. MareMaTH4eCKUil MasTHUK. YPAaBHEHHWE TapMOHHUYECKUX
kosnebanwmii. [IpeBparieHne sHeprun NPy TapMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOAaHHS B
UJCaTbHOM KOJEOATeIbHOM KOHTYpe. AHAIOTHS MEXIy MEXaHHYeCKUMHU U
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH CcOXpaHEHHS
SHEPTUHU B UICATHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaroMuX KojleOaHUSX. BBIHYKIEHHBIE MEXaHUYECKHE
KosneOanus. Pezonanc. BeiHY)eHHBIC 3JIEKTPOMArHUTHBIC KOJICOAHMSI.



Ilepemennslii  TOK. CHHYCOMIANBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYAHOE W JEUCTBYIOIEE 3HAYEHUE CHJIbI TOKa H
HaIpPsHKCHMSL.

Tpancdopmatop. [IpousBoacTBo, nepenadya U NOTPEOICHUE ANEKTPUUECKOU
SHEPrur. DKOJOTUYECKHE PUCKH MPU MPOU3BOACTBE 3eKTposHepruu. KymbTypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUU B MMOBCEHEBHOM KU3HU.

TexHuyeckue yCTpOMCTBA M INPAKTHUYECKOE IIPUMEHEHHE: BJIEKTPUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanune mnapaMeTpoB KojieOAaTenbHON CUCTEMBI (MPYKUHHBIA WM
MaTEMaTUYECKUN MAsSTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

HabGmonenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HANIPSDKEHHSI OT BPEMEHU) ISt
ANEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mocCie0BaTEIbHOM COCIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEPEIayn.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH MepUOAa MajbIX KOJeOaHUH I'py3a HA HUTH OT
IUTUHBI HUTH W Macchl Tpy3a.

HccnenoBanne NEpeMEHHOrO0 TOKa B LEMW W3 IOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBIL, yCJIOBHS pacnpoctpaneHus. llepuon. CkopocThb
pacupocTpaHeHUs: W JuMHA BOJHBL [lomepeuHble W IPOJOJIBHBIE  BOJHBI.
WNuTtepdepenmus n nudpaxius MEXaHUIeCKUX BOJH.

3Byk. CxopocThb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anekTpomarautHoil BosnHe. CBoiicTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPaK€HHUE, MPENOMIICHUE, MOoJsipu3anus, audpakuus,
uHTepdeperuus. CKOpoCcTh INEKTPOMArHUTHBIX BOJIH.

[IIkana 3J€KTPOMarHUTHBIX BOJH. [[puMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMOBI paguOCBA3H U TeAEBUACHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JIMArHOCTHKA B TEXHUKE W MEAMUIMHE, paaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

O6pazoBaHue U paclpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenue orpa)keHus U MpesioMIIeHUS MEXaHUYECKUX BOJIH.

HaGmonenne natepdepeHnu u 1upakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenne cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYIOM U
4aCTOTOU KOJIeOaHM.

UccnenoBanre  CBOWMCTB  JJIGKTPOMArHUTHBIX  BOJIH: OTpakeHHUE,
pesioMJICHHE, MoJsipu3alus, 1udpakius, nHTepdepeHIus.

Tema 3. Onmuxka

['eomerpuueckas ontuka. [IpsMonuHEWHOE pacHpoCTpaHEHUE CBETa B
ogHOopoaHOuU cpexe. JIyu cBera. ToueuHbI HCTOYHHK CBETA.

Otpaxxenue cBeTa. 3aKOHBI oTpaxeHHUs: cBeta. [locTtpoeHue nzoOpaxkeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cera. 3aKOHBI MpEIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI Yrojl IMOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcust cBeta. ClnoxHBIM cocTaB Oenoro ceera. L[Ber.

CobOuparome W pacceuBaromye JUH3bL. ToHkas suH3a. DoKycHOe
paccTosSiHUE W ONTHYEeCKas CHujla TOHKOW JMH3BL. IlocTpoeHune wn3o0pakeHUil B
COOMPAOIINX U pPacCeHBAIOIIUX JIMH3aX. DopMysia TOHKOW JIMH3BI. Y BEIMYCHUE,
JTaBaeMoe JUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX NCTOYHUKOB.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: OYKH, JIyNa,
doToamnmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOM, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKA, TOJIPOU.

Jlemoncmpayuu



[IpsiMmonMHEHOE pAacpPOCTPAaHEHHUE, OTPAKEHUE U MPEIOMIICHUE CBETa.
OnTuueckue npuOopskI.

[lonnHOE BHYyTpeHHEE OTpakeHne. Mojelb CBETOBOA.

HccnenoBanrie cBOMCTB N300paK€HUM B JIMH3AX.

Mopenu MUKPOCKOIIa, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmonenue nudpakuuu ceera.

HaGmronenue nucnepcuu ceera.

[TonyueHue cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tonyuenue cniekTpa ¢ MOMONILI0 TUPPAKIIMOHHON PEIIETKH.

HaGmonenue nonsipu3anuu cBera.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepeHue nokaszaTesns NpeoMIICHUs CTEKIIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

HaGmronenue nucnepcuu cBera.

Pa3zznesn 6. OcHOBBI crIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH

['paHunbl  OpPUMEHUMOCTH  KJaccM4ecko  MexaHukd.  llocTynatel
CHELMAIbHOM TEOPUM OTHOCHUTEIBHOCTU: HMHBAPUAHTHOCTH MOAYNSI CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DHHIITEHHA.

OTHOCUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKpallleHuE
JUIAHBI.

DOHeprusi ¥ UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13p Macchl € SHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTHULIBI. DHEPruUs
HOKOSI.

Pa3nen 7. KBantoBas pusuka

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®otonsl. ®opmyna [lnanka cBs3u sHEeprun GOTOHA C €70 YaCTOTOW. DHEPTHUs
U UMITyJbC (poToHA.

OtkpseiTre u uccienoBanue Gorodddexra. Onbitel A. I'. CtoneroBa. 3aKOHBI
dororddexra. YpaBuenue DitHmrerina amsa dotodrddexra. «KpacHas rpaHuia»
doToarddexra.

JHaBnenue ceeta. OnbiTer 11. H. JIeGenena.

XHUMHYECKOE JEUCTBUE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTHYECKOE MPUMEHEHHe: (POTOIIEMEHT,
dboTOIaTUNK, COJTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3dPeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.



HccnenoBanue 3akoHOB BHEHIHETO (hoTo3ddeKTa.

Cseronuon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiThl Pesepdopna mo paccesHHio o -4acTHII.
[Lmanerapnas mopens aroma. Iloctynatel bopa. M3myuenue u mornomienue
(OTOHOB TpHU Mepexojie aroMa C OJHOIO YPOBHsS SHEPrud Ha Apyrou. Buawl
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BosHoBeie cBolicTBa yactull. Bonubl ge bpoitns. KopryckyisipHO-BOITHOBOM
IyaJli3M.

CrnoHTaHHOE U BBIHYXJICHHOE U3JIyUYCHHUE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CHEKTPaIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Llemoncmpayuu

Mopnens onbita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenne nuHeM4aThIX CIEKTPOB H3TyUCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopma mo  ompeneneHuto  cocTaBa
paanoakTuBHOrO u3nydeHus. CBoicTBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue pairioakTUBHOCTH HA KMBBIE OPTraHU3MBI.

OTtkpeiTHE TIPOTOHA M HeWTpoHa. HykmonHas monenb sapa [eizenOepra—
NBanenko. 3apsa aapa. MaccoBoe uuciio sapa. M3oromnsl.

Anbda-pacnman. OIEKTPOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3JIy4yeHue. 3aKOH paJuoakTUBHOIO pacraja.

DHeprusi CBSI3M HYKIIOHOB B siipe. Slnepubie cuibl. JedexT maccsl sapa.

SnepHble peakuunu. Jlenenue u cuHTE3 A€EP.

Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpoOiieMbl W TEPCIEKTHBBI
SIEPHON SHEPreTUKU. DKOTOTUUECKUE aCIIEKThI SIACPHON SHEPTrEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Metoabl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIC B3auMOACHCTBUSA. ENMHCTBO (hr3udeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBAa U NMPAKTUYECKOE NMPUMEHCHUE: JTIO3UMETP, Kamepa
Buiibcona, siaepHblid peakTop, aToMHas 0oMo0a.

Jlemoncmpayuu



Cu€TuMK MOHU3UPYIOIIHNX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTOrpadusim).

Paszgen 8. DiieMeHTBHI ACTPOHOMUM U ACTPO(PU3IUKH

DTtansl pa3BUTHS aCTpOHOMUU. [IpuKianiHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKuUe 3BE3NBI, MUIAHETHI, UX BHJIUMOE
JBH>KECHUE.

CosiHeuHas cucTeMa.

Connue. ConHeuHast akTUBHOCTb. McTounuk sHepruu CosiHIA M 3BE3.
3BE31bI, UX OCHOBHBIE XAPAKTEPUCTHKHU. JlMarpamMma «CIEKTPaJbHBIM KIJIACC —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE37. COBpEMEHHbIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Tyts — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
IN'anaktuke. Tunel ranaktuk. Pagunoranmaktuku u kBaszapsl. YUEpHBIE ABIPHI B sApax
rajakTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Paz0eranue ranakTuk.
Teopust bosibiioro B3peiBa. PemmkTOBOE H3ITydYeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUMU.

Vuenuueckue nabnrooenus

HaGmronenns HEBOOPYKEHHBIM TJIa30M C MCIOJIB30BAHHEM KOMITBIOTEPHBIX
NPWIOKEHUH I ONpeeNIeHUs MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHbIE cO3Be31usl CEeBEpHOTO MONTYIIAPUS U SIPKUE 3BE3/IBI.

Hab6monenns B Teneckomn Jlynsl, mianet, Mueunoro [TyTu.

O6o0maromiee NOBTOPEeHNE

Ponsr ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJILHON M ATUYECKOU chepax JAesSTEIbHOCTH YeJI0BEKa, POJIb U MECTO (DU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOU KapTUHE MHPA, POJIb GU3HMIECKOU TEOPHHU
B (OpPMHpPOBAHWU TPEICTABICHUNA O (U3UIECKOW KapTUHE MHUpPA, MECTO
¢dusznueckor KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.



Me:xnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kmacce ocymecTBisieTcs C
Y4E€TOM COJAEpP)KATEIbHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMHU MaTeMaTHKH,
OMOJOruu, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsamus, CBA3aHHBIE C HW3YYEHHEM METOAOB HAy4yHOTO
MO3HAHUA: SIBJICHUE, HAay4HbId (akT, runore3a, (Quanyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOMI0AeHUE, SKCIEPUMEHT, MOJIEIIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHHEe CHUCTEMbl YpPaBHEHHM, TPUTOHOMETPUYECKHUE
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJIECTBO, BEKTOPbl M HMX MPOEKIMH HA OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTApHbIX (YHKIMM, TpU3HAKA MOJ00MSI TPEYroJbHUKOB,
oTpeJieNieHHE TUIOIIAIU MII0CKUX (puryp u oobéma ted.

buonozus: »nekTpuyeckue SBICHUS B JKUBOM MpHUpoAE, KoJjeOaTellbHble
JBUKEHUS B KUBOW MPUPOJE, ONTHUYECKHUE SBJICHUS B KMBOW MPUPOJE, JEHCTBUE
paaualy Ha >KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPIBIX
TEJN, MEXaHM3Mbl O0Opa30BaHUS KPUCTAUIMYECKONW pEIIETKH, CIEKTPaIbHBIH
aHaJIu3.

l'eoepagus: MarHUTHbIE TONIOCAa 3€MJIM, 3aJI€KH MArHUTHBIX DY,
(poTrochEMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHUE 3eMIIETPSCEHUI.

Texnonoeua: JTUHUW DIIEKTPOIIEpeNad, TIEeHEpaTop IEPEMEHHOIO TOKa,
NIEKTPOABUTATENIb, WHAYKIIMOHHAs II€4Yb, pajap, pPaJuONpPUEMHHK, TEIEBU30D,
aHTeHHa, TeiegoH, CBY-meub, MpOEKUMOHHBIA amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECIEUUTH JOCTHUKEHUE CIIETYIOIINUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIEC PE3YbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0mKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIHUTATEIbHOM JESATEIBHOCTH, B TOM YKCJIE B YACTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

NPUHATAE  TPAAUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JNEMOKPaTUYECKUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESITEIbHOCTh B MHTEpEcaX TIpa)kKIaHCKOTO
oO1iecTBa, y4acTBOBaTh B CaMOYIIPaBJIeHUH B 00pa30BaTeIbHOW OpraHu3aIlum;

YMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMUA MHCTUTYTaMH B COOTBETCTBUU C
X QyHKIHMSIMY U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTApPHOM U BOJIOHTEPCKON JI€ATETbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hopMUPOBAaHHOCTH POCCUHCKOM TrPa)KTaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSACh HA MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:



ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi 3CTETUKY HAy4YHOTO TBOPYECTBA,
MpUCyLIEro (pU3nYEeCcKoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodecCuoHaIbHOU AESATENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) IK0JI0rH4ecKOro BOCIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKON KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUM B OKPYKAIOWIEN CPEJIE HA OCHOBE
3HAHMS 1IeJIel yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH SKOJOTHYECKON HaIlpaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUH MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAaHHWE IEHHOCTH HAy4YHOW JEeATEIbHOCTH, T'OTOBHOCTH B IpOIECCe
U3y4eHHs  (UBMKU  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIHCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Jornueckue AeMcTBUA:
CaMOCTOATENbHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpeAesaATh LENU ACATEIBHOCTH, 3aJaBaTh IAapaMeTpbl U KPUTEPUU HX
JOCTUKECHUS;
BBISBJISITH  3aKOHOMEPHOCTM M IIPOTUBOpPEUYHsST B  pPacCMaTpUBAEMBbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTpiBaTh IUTAH PEIICHHUS TPOOIEMBI C y4ETOM aHajan3a MMEIONTUXCS
MAaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJIIM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSIX PEAJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUN KU3HEHHBIX MPOOIIEM.



Bba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS

BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHCH, KIIIOUEBHIMA TOHSITHSIMU M METOJAMHU
(pu3HUECKON HAyKU;

BJIAJIETh HABBIKAMHU YYEOHO-UCCIIEIOBATEILCKON U MPOEKTHOM JEATENbHOCTU
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelieHus1 3a7ad (U3UYECKOro COACPKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BUJAMH JICSITCIBHOCTH 10 TIOJYYEHHUIO HOBOTO 3HAaHUS, €ro
UHTEpIpeTalMyi, NpPeoOpa3oBaHUI0 U TPUMEHEHHIO B Pa3IUYHBIX y4eOHBIX
CUTyaIUsX, B TOM YHUCJI€ TIPU CO3JaHUU YUEOHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATH TMPUYMHHO-CJICJACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelleHUsl, HaXOAUTh apryMEHTHI IS J0Ka3aTelibCcTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MMaApaMeTPhl U KPUTSPUH PCIICHUS;

aHAJM3MPOBATh TIOJYyUYCHHBIE B XOJAEC peIIeHUs 3aJaud Pe3yJbTaThl,
KPUTHYECKU OIICHHBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATh U3MECHCHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3ajaud B 0Opa3oBaTEIHHOM
JCSATEIBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUS 1O (U3MKE B TPAKTHUYECKYIO 00J]acTh
KU3HEEATETHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUruHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, IOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.
PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TMOJy4YeHUs WH(opMaruu (U3HUEeCKOro COAEep>KaHus U3
MUCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOATENHHO OCYIIECTBISITh IOWCK, aHAJM3,
CUCTEMATH3allUI0 W HMHTEPIPETAui0 MHGOPMAIMKN Pa3INYHBIX BUIOB U (HOpM
MIPEICTaBICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEUICHUU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTUCHBI, PECYpPCOCOEPEeKeHHS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCThI (PU3WUYECKOTO COMEpKaHUS B PA3IMYHBIX (opMmarax ¢
y4€TOM Ha3HA4YeHUS WH()OPMAITUHU U TIEJICBOM ayJTUTOPUH, BBIOUpAsk ONTUMATHHYTO
dbopMy TpeICTaBICHUS U BU3yaTTU3aIIHH.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

OCYLIECTBJISITh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YpPOUHOMU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM  KOH(QJIUKTHBIX CUTyallud W  CMsI4ath
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh U HCHOJB30BaTh MPEUMYLIECTBA KOMAaHIHONW W WHIWBHUAYaJbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX IEWCTBUU C YUYETOM OOIIMX
MHTEPECOB ¥ BO3MOKHOCTEMN KaKJI0T0O WieHa KOJUIEKTHBA;

OPUHUMATh €M  COBMECTHOM  JAEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBHUS IO €€ JOCTHMKEHHUIO: COCTaBIIATh IUIaH ACHCTBHIA,
pacnpenensiTb poyiid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXKIATh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUMBATh KauyeCTBO CBOEr0 BKJAJa M KaXJOr0 yYaCTHUKA KOMaHJbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TNPOEKThI, OLEHMBATh HJAEH C TMO3HMIUU HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh NTO3UTHBHOE CTPAaTErM4E€CKOE IOBEIEHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITH MO3HABATENbHYIO NIEATEILHOCTh B 00JIacTU
GU3UKM M aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIILHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3aj/1a4, TUTaH BBIMIOJTHEHUS TPAKTUYECKON PabOThl C YYETOM MMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHIA;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEIIOUTEHUN;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha ce0d
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO DSPYIUINA B 00JacTH
(u3HUKHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYyJIbTYPHBIN YPOBEHb.



CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyaIlMsIM, BHOCUTh KOPPEKTUBHI B NIESATECIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOW  PEQIICKCHH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JICUCTBUA M MBICIUTEIBHBIX TIPOIECCOB, HMX PE3YJIHTATOB W
OCHOBAHHU;

UCIIOJIb30BaTh MPHUEMBI peIICKCHH IS OLIEHKH CUTYallud, BHIOOpA BEPHOTO
pEIICHHSI;

YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEHICHUS IO HX
CHW)KCHHIO;

NPUHUMATh MOTHMBBI M apryMEHTBl JIPYTUX TIPH aHajIu3e pPe3yJIbTaTOB
NESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TPH aHajdu3e pPe3yJIbTaToB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX Ha OIIHOKH.

B mporecce nOCTHKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS IMPOTPaAMMBI
no ¢u3MKe 1 YpPOBHS cpeaHero oOmero oOpa3oBaHUs Yy 00YyYarOIIHXCS
COBEPIIEHCTBYETCS HIMOIIMOHATBHBIH UHTEIJIEKT, Ipenoaraomui
c(hOpMHPOBAHHOCTD:

CaMOCO3HaHMs, BKIIIOYAIOIIETO CIOCOOHOCTH TOHUMATh CBOE IMOIIMOHAIILHOE
COCTOSIHWE, BUJETh HANpaBJICHUS Pa3BUTHSI COOCTBEHHOW AMOIIMOHAILHOUN cephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJTUPOBAaHMS, BKIIOYAIONIETO0 CaMOKOHTPOJb, YMEHHE IMPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATLHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBAaTh HMCXOMAS M3 CBOUX
BO3MOKHOCTEH;

AOMIIATUH, BKIIOYAIONEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIEHOE COCTOSTHUE
IpYyTHX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HUHTEPEC U pa3peniaTh KOHMIUKTHI.



HPEAMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJib U MeCTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMECHHOM HAay4YyHOM KapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU WU
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIIOIEH;

YUUTHIBATh TpaHUIbl MPUMEHEHHUS HU3YYEHHBIX (QU3NUYECKUX MOJENei:
MaTepHualibHasi TOUYKa, MHEpIUalbHas cUcTeMa OTcuéra, adCONIOTHO TBEPIOE TENO,
UJCAJIBHBIM a3, MOJEIM CTPOCHHUS Ia30B, )KUAKOCTEW U TBEPIABIX TEJl, TOUCUHBIN
AIEKTPUUECKUH 3apsil MpU pelieHnH (PU3NYECKUX 3a/1a4;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLeCChl) U OOBACHITh UX HA OCHOBE
3aKOHOB MEXaHUKHU, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHMS BELIECTBA U
JJIEKTPOJAUHAMUKNA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE TAJEHUE TeJ, ABUKEHHE IO OKPY>KHOCTH, HWHEPIIUS,
B3auMojieiicTBHE Tell, AU(Qy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPABIX TEJl, U3MEHEeHNEe 00BbEMA TeJ IPU HAarpeBaHUU (OXJIAXKACHHUH ), TEIIJIOBOE
paBHOBECHUE, HUCIAPEHUE, KOHJCHCALUs, IUIABJICHUE, KPUCTAJIM3ALMS, KUIICHUE,
BJI&KHOCTb BO3/lyXa, ITOBBILICHUE JABICHUS Ia3a IPU €ro HAarpeBaHUU B 3aKPHITOM
COoCyle, CBs3b MEXKAY IlapaMeTpaMM COCTOSHHMSA Tra3a B  H30Ipoleccax,
JIIEKTPU3ALUs TEJl, B3aUMOJCHCTBUE 3apsA10B;

OIKCHIBATh MEXAaHUYECKOE JBMKEHME, HCIOJIb3Ys (PU3MUECKHE BETUYHMHBI:
KOOpJAMHATA, IyTh, IIEPEMEILECHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC Te€jla, KUHETUYECKasl YHEPIUsl, NOTCHIUAIbHAs 3HEPIUsl, MEXaHU4YeCKas
paboTa, MeXaHHWYeCcKass MOIIHOCTb; IPHU ONHUCAHUU TPABUWIBHO TPAKTOBATh
(U3NYECKUIl CMBICI HCHOJB3YEMBIX BEJIIMYMH, WX OOO3HAYCHHsS] U E€IUHMIIBI,
HaXOJIUTh (OPMYJIbI, CBA3BIBAIOLINE NAHHYIO (DU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEIIMYUHAMUY;

ONMCBHIBATh H3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SBIICHUA,
UCIONB3ysl (U3MYECKHE BEJIUYMHBI: JaBJIEHUWE Tas3a, TemIepaTypa, CpemaHss
KUHETUYECKAsT DHEPrus XaOTHYECKOIO IABMXKEHUS MOJIEKYJ, CPEAHEKBaJpaTU4Has
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI SHeprusi, pabora rasa,
KOA(Q(GUIIUEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATeNs; MpPU ONUCAHHUH
NPaBUJIBHO TPAKTOBAaTh (PU3UYECKUH CMBICH HCHOJB3YEMbIX BEIWYHH, UX
0003HAUYEHUs ¥ EOUHUIIBI, HAaXOAUTh (OPMYJbI, CBS3BIBAIOLINE JAHHYIO
(Gu3nYeCcKy0 BEINYNHY C APYTUMHU BEINYUHAM;

ONMCHIBATh U3Y4YECHHBIE JIEKTPUYECKHUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUMHBI: JCKTPUUECKUHN 3apsl,
JIEKTPUYECKOE I10JI€, HANPSHKEHHOCTD 1101, MOTEHIUAJI, Pa3HOCTh IOTCHLMAJIOB;
P ONHWCAHUM TPABWIBHO TPAaKTOBAaTh (PU3NYECKUA CMBICT HCIOJb3yEMbIX



BEJIMYMH, MX OOO3HAYCHHA W EIAMHMIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MUYECKYIO BEIMUUHY C JPYTUMHU BEJIMUYNHAMU;

aHAM3UPOBATh (DPU3MYECKHE MPOIECCHl U SBICHUSA, UCTIONB3YS (PU3NUECCKHUE
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HeroToHa,
3aKOH COXpaHCHHsI MEXaHWYECKOW DJHEPTHUH, 3aKOH COXPAHCHHUS HWMITYyJIbCa,
OPUHLUI CYMEPHO3UINH CHUJI, TPUHIUI PAaBHONPABUS HHEPIHAIBHBIX CHUCTEM
0TCY€Ta, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOSHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOW SHEPTUU TETUIOBOTO IBMIKEHHS MOJCKYI C
aOCONIOTHON TeMIiepaTypoil, EPBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, Mpu 3TOM pas3iinyaTh CJIOBECHYIO
(GopMYyTUPOBKY 3aKOHA, €T0 MAaTEMaTHYEeCKOE BBIPAXKCHHE W YCIOBHS (TPaHUIIBL,
00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TNPUHIUMBI JCHCTBUSA MalluH, MNpHOOPOB |
TEXHUYECKUX YCTPOWCTB; Pa3nyarh YCIOBUS MX 0€30MacHOr0 MCIOJIh30BAHUS B
TIOBCETHEBHOM JKU3HU;

BBITIOJIHATH JKCIIEPUMEHTHI I10 HCCIICJOBAHUIO (U3HUSCKUX SIBJICHHU |
IPOIIECCOB C HCIOJB30BAHMEM IMPSAMBIX M KOCBEHHBIX H3MEpPEHUH, MPU 3TOM
dbopmynupoBaTth mpoOJeMy/3ajgady W TUNOTE3y Y4eOHOTO OIKCIEePUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpoBaTh BHIBOABL

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M KCIOJIb30BaTh HM3BECTHBIC
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHM  BEJIMYMHAMHU  C
UCIIOJIb30BAHUEM TPSMBIX HU3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
¢ukcupoBaTh PE3yNbTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHMH B
BUJIE TaOIUIl U TpadUKOB, 1eTaTh BHIBOJBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

co0ro1aTh npaBuia 6E€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIENOBATENLCKON U MPOEKTHOU
JESITEIbHOCTU C MCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOMCTB U JaOOPaTOPHOTO
000pyT0BaHMS;

pemath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOW (U3MUECKOW MOJEINbIO,
UCTIOB3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4uH
BbIOMpaTh (PU3MUECKYI0O MOJENb, BBIACHATH (PU3MUECKUE BEIMUYMHBI U (HOPMYIIBI,
HEOOXOANMBIE JUIsl €€ pelIeHusl, MPOBOAUTh PAcUYEThl U OLEHUBATh PEATBHOCTD
MOJy4YEHHOT0 3HaUeHUs (PU3NYECKON BETUUHHBI;

pelaTh KaueCTBEHHBIE 3a/1a4i: BEICTPAUBATh JOTHUECKH HEIPOTUBOPEUNBYIO
HENOYKY PacCyXICHUH C OMOpoil Ha H3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ruecKre sIBJICHUS;



UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4yeOHbIX  3aJad  COBPEMEHHBIE
MH()OPMAIIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U MIpEACTaBIICHU Y4eOHOU M Hay4YHO-TIOMYJISPHOM MH(pOpPMalLIUU, MOITYYEHHOU M3
Pa3IMYHBIX KICTOUHUKOB, KPUTHUECKU aHAIM3UPOBATh MOJIy4YaeMyr0 HH(OpMaIIHIo;

PUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLIECCOB OKPYXKAIOUIEr0 MHpA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
it o0ecrieyeHus: 0€30MacHOCTH MpU OOpALEHUHU ¢ MPUOOpaMU U TEXHUUYECKUMU
yCTPOMCTBAaMU, JIJIsl COXPAHEHUS 37I0POBBS M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
NOBEJEHUS B OKPYKAIOUIEN CPEAE;

paboTaTh B TPYIINE C BBHIINOJHEHUEM PA3JIMUYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIbl, PAUOHAIBHO pACHPENENsiTh OOSI3aHHOCTH U
MJIAHUPOBATH JIESATEIBHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, aJICKBAaTHO OLIEHUBATH
BKJIAJ] KaXKJO0TO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMO MPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA TpHUMEpax poJib U MeCTOo (pU3uKu B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHM, B IPAKTUYECKOW AECATEIIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(duznuecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TPUMEHEHHS HU3YYEHHBIX (PU3NUYECKUX MOJENei:
TOYEYHBIN AJIEKTPUUECKUM 3apsjl, JIyd CBETA, TOYCYHbIM UCTOYHUK CBETA, sACpHAs
MOJIeNIb aTOMa, HYKJIIOHHAasi MOJIeJIb aTOMHOTO SiApa TP pEeIIeHHH (HU3UIECKUX
3a7a4;

pacno3HaBaTh (pU3MYECKUEe SABJICHUS (MPOIIECCHI) U OOBIACHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DU3HMKU: DIIEKTPUUYECKAsl MTPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JECHUCTBUSA TOKA, B3aMMOICHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHas WHAYKUHWS, JEUCTBHE MAarHUTHOIO IO Ha
MPOBOJHUK C TOKOM M JIBMXKYUIUWHCS 3apsii, AJIEKTPOMAarHUTHbIE KoJieOaHUs U
BOJIHBI, MPAMOJIMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnus, audpakuus W TONApU3alUsg CBETa, JHUCIEPCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOS AaBiIeHHE, BOSHUKHOBEHUE
JIMHENYaTOro0 CIEKTpa aroMa BOJIOpPOJA, €CTECTBEHHAas W HWCKYCCTBEHHAas

PaIHOAKTUBHOCTb;
ONMKUCHIBATh U3YUYEHHBIE CBOMCTBA BelleCTBa (DJIIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3NUYHBIX  Cpel) WU

AJIEKTPOMArHUTHBIE SIBJICHUSA (MPOLIECCHI), HCMONIB3YAd (PU3NUYECKUE BEIUYUHBI:
JJEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HAINPSIKEHUE, DJIEKTPUUECKOE



CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOABIKYIAs CHUJia, padoTa TOKa,
WHAYKIMS MarHuTHOrO Mojs, cuia Ammnepa, cuna JlopeHia, MHAYKTUBHOCTH
KaTyIIKHA, SHEPTUsl SJIEKTPUUYECKOTO M MATHUTHOTO MOJIEW, MEPUOA M YaCTOTA
KoJiebaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsii U Cujla TOKa B Mpolecce
FapMOHMYECKUX JJICKTPOMArHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsSHHE U
ONTHYECKasl CHUJIa JIMH3bI, NPHU OIMUCAHUM MPABWIHHO TPAKTOBATh (U3UUYECKUI
CMBICI HCIIOJB3YEMbIX BEJIWYMH, HX OO0O03HAYCHUS U €JAUHUIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JaHHYIO (DU3WYECKYI0 BEJIWYHUHY C JPYTUMH
BEJINYUHAMU;

ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SIBJICHUSI M MPOILECCHI, HCHOJIb3Ys
dbu3uYecKue BEIUMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (HOTOHA, IEPUO]T TIOJIypacnaja, SHEPrus CBI3U
ATOMHBIX SIJIep, TPU ONUCAHWHM TMPABUIBHO TPAKTOBATh (PU3UUYECKUNU CMBICI
UCIIOJIb3YEMBIX BEIMYMH, MX O0O3HAYCHUsS W EIWHUIIbI, YKa3biBaTh (POPMYIIBI,
CBS3BIBAIOIINE JIAHHYH (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIMYHMHAMH,
BBIYHCIISITh 3HAUCHUE (DU3NUECKOU BETMYNHBI,

aHAJTM3UPOBaTh (PU3HMYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Pu3nueckue
3aKOHbl M TIPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO0 U MapajlieIbHOTO
COEMHEHUsI MPOBOAHUKOB, 3aKOH J[xoyns—JleHna, 3akoH »IEKTPOMarHUTHOMN
WHIYKLIWH, 3aKOH MPSMOJIMHENHOTO PACIPOCTPAHEHHS CBETA, 3AKOHBI OTPaKCHHUS
CBETa, 3aKOHBI NMPEJIOMIICHUSI CBETa, ypaBHeHUe OiHIUTeWHa ans GororddexTa,
3aKOH COXPAaHEHHUSl SHEPruH, 3aKOH COXPAHEHUS HMMIYJIbCa, 3aKOH COXPaHEHHUS
ANEKTPUYECKOrO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3inyaTh CJIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE W YCIOBUA (TpaHMIIBI, 00JIACTH)
IPUMEHUMOCTH;

ONpENEATh HAIIPABICHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJIsI IPOBOJHHUKA
C TOKOM, cuJjibl Amnepa u cuibl Jlopenia;

CTPOUTh M ONHUCHIBaTh H300pa)KEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M;

BBITIONHATh OJKCIEPUMEHTHI IO HCCICJOBAHUIO (U3HUECKUX SBICHUH U
MIPOLECCOB C HKCIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEPEHUW: IPU 3TOM
dbopmynupoBaTh TpobieMy/3amady W THUNOTE3y YYEOHOrO OKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
dbopMynHpOBaTH BHIBOJBL

OCYIICCTBIISITh MPSIMBIE M KOCBEHHBIC M3MEPECHHS (PU3NYECKUX BEIMYWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHU;



UCCJEI0BATh 3aBUCUMOCTH (PU3MYECKHX BEJIIMYMH C HCIOJIb30BAHHEM
NpSIMBIX U3MEPEHUN: TpPU O3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATh
pe3yabTaThl MOTYYEHHOW 3aBUCUMOCTH (U3WYECKUX BEIWYUH B BHUAE TaOIUI] U
rpaduKoB, AeaaTh BEIBOABI IO pe3ybTaTaM UCCIIEI0BaHMS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCICIOBAHUN B
paMKax ydeOHOro »HKCIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON M NPOEKTHOU
JESATENbHOCTU C UCIONb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1a00OpaTOpHOro
000py10BaHMUS;

pemiatb pacy€THbIE 3a7auyd C SIBHO 3aJlaHHOM (DU3MYECKOW MOJeblo,
UCIOJIb3Ys (PM3MUECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHajM3a yCJIOBUA 3aJa4H
BBIOMPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUECKUE BEIMYMHBI U (POPMYJIBI,
HEoOXOouMBbIe ISl €€ pelleHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEANBHOCTD
MOJIYYEHHOTO 3HAYEHUS (PU3HUECKON BETUYNHBI;

pelaTh KAYeCTBEHHBIC 3aJ1aul: BRICTPAUBATh JIOTHYCCKH HEMIPOTUBOPEUUBYIO
[IENOYKY PACCYXKACHUM C ONMOpPOM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKkue sIBICHUS;

UCIIONIB30BaTh ~ TPU  PEIICHWHM  y4eOHBIX  3aJad  COBPEMCHHBIC
uH(OPMAIIMOHHBIC TEXHOJOTUM JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U TIpe/ICTaBleHUs] y4eOHON U HAyYHO-TIOMYJISIPHOW MH(OpMAIUK, OTYYeHHON U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATU3UPOBATH MOTy4aeMyt0 HHPOpMAIIUIO;

OOBSCHATh TPHUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUs WX 0€30MaCHOTO MCIIOJIb30BAaHUSI B MOBCEAHEBHOM
KU3HMU;

MPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIECCOB OKPYXAIOUIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (U3HKE B MOBCEIHEBHOM >KU3HU
JUTst o0ecriedeHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
YCTPONCTBAMHU, NIl COXPAHEHUS 370POBBS M COOIIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPELE;

pabotaTe B TpyNIle C BBHIMOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBaTh pabOTy TPYNIbl, PalUMOHAIBHO PpACHpPENeNiaTh OOSI3aHHOCTH U
IJIAHUPOBAThH JIESITEILHOCTh B HECTAHIAPTHBIX CUTYallUsIX, aJI€KBaTHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KonnuecTBo yacos DJIEKTPOHHBbIE
HaumeHoBanue pa3neiioB u u(pposbie
Ne /i pasi KouTtponbubie IIpakTuueckue (icpp )
TeM NMPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThbI padoThI
pecypcbl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
11 ®du3ukKa 1 METOJIbI HAYYHOI'O 5 bubmmnorexa [IOK
' IO3HAHUS https://m.edso0.ru/7f41bf72
Uroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5 bubimorexa LIOK
' https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2.2 7
Auramica https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpaHEHHUS B 6 1 1 bubnmnorexa [IOK
' MEXaHHKe https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO- 9 1 bubnmoreka [JOK
' KAHETHYECKOU TEOPHHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOAMHAMUKHU 10 1 bubnuoreka [JOK



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

ArperatHble COCTOSTHUS

bu6anorexa [IOK

3.3 . D 5
BeHIeCTRa. FRas0BbIe https://m.edsoo.ru/7f41bf72
MepEeXOabl
Uroro no pazneny 24
Paznen 4. JIEKTPOIANHAMMUKA
bu6anorexa IJOK
4.1 C) 10
HERIPoCTATII https://m.edsoo.ru/7f41bf72
o HOCT;HHHBII?I AJIEKTPUYECKUN ” Bubnmorexa [OK
: TOK. TokU B WYHBIX
O 10 pasi https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KVIACC

KonnuecTBo yacoB DJIEKTPOHHBbIE
Ne HauMeHoBaHue pa3aesioB u (undposrbie)
Kontpoabnsie | IIpakTuueckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIC
padoThI padoThbI
pecypcsl
Paznen 1. SJIEKTPOJIUHAMUKA
MarunurtHoe 1oJe. bu6anorexa [JOK
1.1 11 1 3
DJIeKTpOMarHuTHas MHIYKIIHS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHnuyecKue u 9 1 bu6anorexa IIOK
' AJIEKTPOMArHUTHBIC KOJICOaHHMsI https://m.edsoo.ru/7f41c97c
MexaHnyecKue u bu6anorexa IIOK
2.2 3) 1
AJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuoreka [IOK
2.3 10 3
Orriica https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pasznen 3. OCHOBBI CIIEIIUMAJIBHOM TEOPUU OTHOCUTEJBHOCTHU

31 OCHOBBI crielIMaIbHON TEOPUH 4 1 bubnmnoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4



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

Pazgesn 4. KBAHTOBASA ®U3UKA

4.1 DJIEMEHTBHI KBAHTOBOW ONTUKH 6 bubnmoreia LIOK
' " https://m.edsoo.ru/7f41c97c
bu6anorexa [JOK
4.2 4
CTpoetiite atoma https://m.edsoo.ru/7f41c97c
bu6anorexa IJOK
4.3 A 5
TOMHOE HAPO https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOOU3UKU
DJIEeMEHTHl aCTPOHOMUHU U bubnuoreka [JOK
5.1 7 1
acTpOPU3UKU https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Paznen 6. OBOBLIAIOIIEE ITOBTOPEHUE
bubnuoreka [IOK
6.1 600 4
Obobmarormee morToperiie https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
PezepBHOE BpeMms 3
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
N KosnvecTBO 4acos Nara JJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka Koutpoabusie | IlpakTuyeckue o0pa3oBaTe/ibHbIE
n/n Bcero U3y4YyeHH s
padoThI padoThI pecypchl
dusznka — HaykKa o
1 npupoae. Hayunsie 1 bubnmnorexa [IOK
METO/bI TTO3HAHUSA https://m.edsoo.ru/ff0c32e2
OKPYKaIOIIEro Mupa
Ponb u Mmecto Gpusnku
B (hopMupoBaHUHN
COBPEMEHHOM HAYYHOU bubnuoreka [JOK
2 1
KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKON
NEATEIBbHOCTH JIFOACH
Mexanunyeckoe
JBUYKEHHUE.
THOCUTEIbHOCTD
3 gex;)ljnq:cm:(f 1 brbmorexa LOK
https://m.edsoo.ru/ff0c3508
JBUKEHHS.
[Tepememnienue,
CKOpPOCTb, YCKOPEHHUE
4 PaBHOMepHOE 1 bubnuoreka [JOK

MPSMOJIMHEWHOE

https://m.edsoo.ru/ff0c3620



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

JIBIDKEHHE

PaBHOyCcKOpEHHOE
5 np;IMoilmHeI;fHoe bubmmorexa HOK
https://m.edsoo.ru/ff0c372e
JBHOKCHHUE
6 Siig;gg;: HAACHHC. bubanoreka ITOK
https://m.edsoo.ru/ff0c39cc
CcBOOO/IHOIO IMaJICHUS
KpuBonnneitHoe
NBUXEHUE. J[BUKEHUE bubmmoreka IIOK
7 .
MaTepHagbHON TOUKH https://m.edsoo.ru/ffOc3ada
10 OKPY>KHOCTH
[TpuHIMIT
OTHOCHUTEJIbHOCTHU
3 ;izl)i?a;nbﬂme bu6nuoreka IIOK
https://m.edsoo.ru/ffOc3be8
CHUCTEMbI OTCUETA.
[TepBblii 3aK0H
Hrrotona
Macca tena. Cuina.
[TpuHIMIT
9 CYIIEpHO3UIUH CHJL. bubmmnoreka [JOK
Bropow 3akon https://m.edsoo.ru/ff0c3be8
Hrrorona mis
MAaTEPUATIBbHOU TOUYKHU
10 TpeTun 3aKkoH bubmmoreka [JOK



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Hrerorona s
MaTEePUAIBHBIX TOUEK

https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMHUPHOTO
tarotenus. Cuna
TsxkecTu. IlepBas
KOCMHYECKasi CKOPOCTh

bu6anorexa [JOK
https://m.edsoo.ru/ff0c3d00

12

Cuita ynpyrocTu.
3akoH ['yka. Bec tena

bu6anorexa [JOK
https://m.edsoo.ru/ff0c3e18

13

Cuia TpeHus.
Koaddunuent tpenus.
Cuna conpoTUBIICHUS
IpY ABM)KEHUU Tella B
AKHUJIKOCTHU WJIU Ta3e

bu6anorexa IIOK
https://m.edsoo.ru/ff0c3f76

14

[ToctynarensHoE U
BpalllaTeibHOE
JIIBIOKEHNE a0COIFOTHO
TBEPJIIOTO TENA.
MowmeHT cuibl. [Ineuo
CHUJIBI. Y CIIOBHUS
paBHOBECHS TBEPLAOIO
Tea

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

15

Nmnynse
MAaTepPUaAIbHOU TOUYKH,
CHUCTEMBI
MAaTepPUAIbHBIX TOYECK.

bu6anorexa [JOK
https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

Nmmnynbee cuibl. 3aK0H
COXpaHEHHUS
nMinyJbca. PeaktusHoe
JBUKCHHE

16

PaboTta 1 MOIIIHOCTH
cribl. Knnernueckast
SHEPrust
MaTepuaIbHONW TOUKHU.
Teopema 00
M3MEHEHH U
KUHETUYECKON
SHEPIruu

bu6anorexa IJOK
https://m.edsoo.ru/ff0c4502

17

IloTenmmanpHas
SHEprus.
IloTenmmanpHas
SHEprus yrnpyro
nehopMUPOBAHHON
PY>KUHBI.
IlorennmanpHas
SHEPIHs Tea BOIU3U
MOBEPXHOCTH 3eMJIU

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

18

[Torennmanbabie U
HEMOTEHIIUAJIbHbIC
cuibl. CBs3b pabOTHI
HEMOTEHIUAJIBHBIX CUJI

bu6anorexa [JOK
https://m.edsoo.ru/ffOc478c



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

C UBMCHCHHEM
MEXaHMYECKOU
SHEPrUU CUCTEMBI TEIL.
3aKOH COXpaHEHUS
MEXaHUYECKOU
SHEpPrun

19

JlaGoparopnas pabota
«HccaenoBanue cBsI3U
PabOTHI CUJIBI C
M3MEHEHHUEM
MEeXaHUYEeCKOM
SHEpPruu Tella Ha
MIpUMEPE PACTSKEHUS
PE3UHOBOIO KT'yTa

20

KontponwsHas pabota
o teMe «Knunemartuka.
JlnHamuka. 3aKOHBI
COXpaHEHHUS B
MEXaHHKE)

bubnuoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJ0KEHUS
MOJIEKYJISIPHO-
KUHETUYECKOW TEOPHH.
bpoyHoBckoe
neumxenue. Juddysus

bu6anorexa [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep IBUKEHHUS U



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

B3aMMOJICHCTBUS
YaCTHUIl BEIIECTBA.
Mogenu ctpoeHus
ra3oB, JKUJIKOCTEH 1
TBEPABIX TEI

23

Macca Monekyi.
KonudecTBo BemiecTna.
[ToctosiHHas ABoraapo

24

TeroBoe paBHOBECHE.
Temneparypa u €€
u3mepenue. lllkana
temnepatyp Llenbcus

25

WneanbHeblil Ta3 B
MKT. OcHoBHOE
ypaBHeHrne MKT

bu6anorexa IIOK
https://m.edsoo.ru/ffOc4fde

26

AOcomaroTHas
TeMIrepaTypa Kak Mepa
CpelHen
KUHETUYECKOM
SHEPTUU JIBUKCHUS
MOJIEKYJI. Y paBHEHHUE
Menneneena-
Knaneiipona

bu6anorexa [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlanbpTOHA.
I"a30BEIE 3aKOHBI



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

28

Jlaboparopnas pabota
«HccnenoBanue
3aBUCUMOCTH MEXKITY
napameTpamMu
COCTOSTHUS
pa3peKEHHOTO Ta3a

29

N3omnpoueccsl B
HJICATLHOM Ta3e U X
rpaduueckoe
MpEJCTaBICHUE

bu6anorexa IJOK
https://m.edsoo.ru/ff0c570e

30

BuyTpeHnHsis sHeprus
TEPMOAUHAMUYECKOU
CHCTEMBI M CIIOCOOBI €€’
W3MEHECHUS.
KonnyecTBO TEIJIOTHI

u pabora. BHyTpeHHss
SHEPTUS

0JIHOATOMHOT'O
HAeaJIbHOTO rasa

bu6anorexa IIOK
https://m.edsoo.ru/ff0c5952

31

Bunpr Tenonepenaun

bu6anorexa [JOK
https://m.edsoo.ru/ffOc5c36

32

VnenpHas
TENJIOEMKOCTh
BeniecTBa. KonndecTBo
TEIUIOTHI TPU

bu6anorexa [JOK
https://m.edsoo.ru/ffOc5c36



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

TerJIonepeaaye.
AnnabaTHbBIN MPoIEce

33

ITepBrIit 3aK0H
TEPMOJIUHAMUKHU U €TO
IIPUMEHEHHE K
u30IporeccaM

bu6anorexa [JOK
https://m.edsoo.ru/ffOc5efc

34

Heob6parumocTs
IPOLIECCOB B IPUPOJIE.
Bropoii 3akoH
TEPMOIMHAMUKH

bu6anorexa IJOK
https://m.edsoo.ru/ff0c6230

35

[IpyHUMT nEercTBUA U
KIIJI rennoBou
MaIluHbI

bu6anorexa IIOK
https://m.edsoo.ru/ff0c600a

36

[ukn Kapno u ero
KITJ

37

DKOJIOTUYECKHUE
poOIeMbI
TETJIOOHEPTeTHKHN

38

O6o06mmaromnuii ypok
«MonexkynsapHas
¢uzuka. OCHOBBI
TEPMOTUHAMUKI

bu6anorexa [JOK
https://m.edsoo.ru/ff0c6938

39

Kontponshnas pabota
o TemMe

bu6anorexa [JOK
https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

«MonekynspHas
¢duzuka. OCHOBBI
TEPMOJIUHAMUKN

40

[TapooGpazoBanue u
KOHICHCAITHSI.
Hcnapenue u KuneHue

bu6anorexa [JOK
https://m.edsoo.ru/ff0c63b6

41

AOGcotoTHas U
OTHOCHUTEJIbHAS
BJIA)KHOCTh BO3/yXa.
Haceiennsiid nap

bu6anorexa IJOK
https://m.edsoo.ru/ff0c64d8

42

TBeproe reio.
Kpucrannuueckue u
amopdHbIe Tena.
AHU30TpOMHS CBOUCTB
KpuctayoB. XKuakue
KPUCTAJLIIBL.
CoBpeMeHHbIE
MaTepHAaIIbI

bu6anorexa IIOK
https://m.edsoo.ru/ff0c65f0

43

IInaBnenue u
KPUCTAJUTU3AIHAS.
VY nenpHas TeIioTa
MJIaBJICHUS.
CyOnumanus

bu6anorexa [JOK
https://m.edsoo.ru/ff0c6708

44

YpaBHEHHE TENIOBOTO
Oananca

bu6anorexa [JOK
https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

45

DIIeKTpU3alus Te.
DIIEKTPUUYECKUH 3apsi.
JIBa BuIa
ANEKTPUUYECKUX
3apsI0B

bu6anorexa [JOK
https://m.edsoo.ru/ff0c6bcc

46

[IpoBogHMKH,
TURJIEKTPUKHU U
NOJYIPOBOAHUKH.
3aKOH COXpaHEHUS
ANEKTPUUYECKOTO
3apsaa

bu6anorexa IJOK
https://m.edsoo.ru/ff0c6bcc

47

B3auMoneuncTBue
3apsa0B. 3aKOH
Kynona. Toueunsin
AIEKTPUYECKUU 3apsi]l

bu6anorexa IIOK
https://m.edsoo.ru/ff0c6ced

48

Hanpsx€anocTb
3JIEKTPUYECKOTO TOJIS.
[TpuHIMIT
CyHEPIIO3ULUHU
BJICKTPUYECKUX TTOJICH.
JIvaun
HANPSKEHHOCTHU

bubnuoreka [IOK
https://m.edsoo.ru/ffOc6df2

49

PaGora cun
BJIEKTPOCTATUYECKOTO
noud. [lorenrmmann.

bu6anorexa [JOK
https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

Pa3znocTth
HOTEHIINAJIOB

50

[IpoBogHMKH U
JIUDJICKTPUKU B
AIEKTPOCTATUYECKOM
noJIe.
Jnsnextpuyeckas
MPOHULIAEMOCTD

bu6anorexa [JOK
https://m.edsoo.ru/ff0c7018

o1

DIIEKTPOEMKOCTb.
Konnencarop

bu6anorexa IIOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTD
TUIOCKOTO
KOHJIeHCaTopa.
DHeprus 3apsKEHHOTO
KOHJeHCcaTopa

bu6anorexa IIOK
https://m.edsoo.ru/ff0c72c0

53

JlaGoparopnas pabota
"N3mepenue
AIIEKTPOEMKOCTH
KOHJeHcaropa"

o4

[TpuHUMO nEecTBUSA U
IIPUMEHEHHE
KOHJIEHCATOPOB,
KOMUPOBAJIBHOTO
arrapara, CTpyuHOTo
MIPUHTEPA.



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DIIEKTPOCTATHYECKAS
3anuTa. 3a3eMIICHUE
ANEKTPONPUOOPOB

55

DIIEKTPUUYECKUN TOK,
YCJIOBHUSA €TO
CYyIIIECTBOBAHHS.
IlocTOsIHHBIN TOK.
Cuna Toka.
Hanpsixenue.
ConpoTtusieHue.
3axkoH OMa g1
ydacTKa Ienu

56

[locnenoBarenbHOE,
napasuiesibHoe,
CMeNIaHHOe
COCIMHEHUE
IPOBOJIHUKOB.
JlaGoparopnas pabota
«3yuenue
CMEIIaHHOTO
COCTMHEHHUSI
PE3UCTOPOBY

bubnuoreka [IOK
https://m.edsoo.ru/ff0c74f0

S7

PabGora u momHOCTH
AIEKTPUUYSCKOTO TOKA.
3akoH J[xoyns-Jlenma

bu6anorexa [JOK
https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

58

3akoH Oma s
MOJIHOM (3aMKHYTOM )
BJIEKTPUYECKOMN LIETIN.

KopoTtkoe 3ampikanue.

Jlaboparopnas pabota
«3mepenne IJ1C
UCTOYHUKA TOKA U €ro
BHYTPECHHETO
COTIPOTHUBIICHHSI»

bu6anorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DIIEeKTpOHHAs
IIPOBOJIUMOCTh
TBEPABIX METAJUIOB.
3aBUCHUMOCTD
CONPOTHUBIICHUS
METaJJIOB OT
TEMIIEPATYPBHI.
CBepXmpoBOAUMOCTb

60

DIEKTPUYECKUH TOK B
Bakyyme. CBouCTBa
AIEKTPOHHBIX MMYYKOB

61

[TonynpoBoaHUKH, UX
cOoOCTBEHHAS H
puMecHast
MIPOBOAUMOCTb.
CaouicTBa p—Nn-

bu6anorexa [JOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

nepexoza.
[TonynpoBOgHUKOBBIE
npuOOpbI

62

DIIEKTPUUYECKUH TOK B
pacTBopax u
pacruiaBax
AIEKTPOIUTOB.
DIIEKTPOIUTHYECKAS
JTUCCOLIMALIHSL.
DIIEKTPOIU3

bu6anorexa IJOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUUECKUH TOK B
razax.
CamoCTOATENbHBIA U
HECAMOCTOSITEbHBIN
pa3psan. MomnHus.
[Ina3ma

bu6anorexa IIOK
https://m.edsoo.ru/ff0c84ae

64

DNeKTpuuecKue
puoOOpHI U
YCTPOMCTBA U UX
PaKTUYECKOe
npuMeHenue. [IpaBuia
TEXHUKHU
Oe3omacHOCTH

bu6anorexa [JOK
https://m.edsoo.ru/ffOc86fc

65

O6o0mmaromuit ypok
«INEKTPOANHAMHUKAY»

bu6anorexa [JOK
https://m.edsoo.ru/ffOc88be



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

66

KoHnTtponbsHas padora
10 TEME
«NEKTPOCTATHKA.
[TocTossHHBIN
BJIEKTPUYECKUU TOK.
Toxku B pa3InyuHbIX
cpenax»

bu6anorexa [JOK
https://m.edsoo.ru/ff0c8a8a

67

PesepBHbIi1 ypOK.
KonTtponbshas pabora
10 TeMe
"OnexTpoauHamMuka”

bu6anorexa IIOK
https://m.edsoo.ru/ff0c8c56

68

PesepBHBIi1 ypOK.
O6o06maronuit ypok
o TeMaMm 10 kitacca

bu6anorexa IIOK
https://m.edsoo.ru/ffOc8f6c

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoJsinyecTBO 4acoB

JIEKTPOHHBbIE HU(PPOBBIE

Ne Jlara
Tema ypoka Koutpoabusie  IIpakTHyeckue o0pa3oBaTe/IbHbIC
n/n Bcero H3y4yeHus
padoThI padoThI pecypchl

ITocTosTHHBIC MAarHUTHI
Y UX B3aUMOJICHCTBUE.

1 MarunurtHoe 1oJe. 1 bu6anorexa IJOK
Bektop MarHuTHO# https://m.edsoo.ru/ff0c9778
VHAYKUWU. JInHUN
MarHUTHOW WHIYKITUN
MarauTHoOE€ 110J1€
IIPOBOJTHUKA C TOKOM.

2 OI;'IBIT ngTena. 1 bu6morexa [OK

. https://m.edsoo.ru/ff0c98fe

B3aumonetictBue
IIPOBOJTHUKOB C TOKOM
JlaGoparopnas pabota

3 «3yuyenue 1 1 bubnmnorexa [IOK
MarHUTHOTO IO https://m.edsoo.ru/ff0c98fe
KaTYIIIKA C TOKOM)
JleicTBME MarHUTHOTO
TTOJISI HA TIPOBOJTHHK C

4 TokoM. Cuna Ammnepa. 1 1 brbmmorexa OK

Jlabopatopnas pabota
«HccnenoBanue

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

NEeUCTBUA
MOCTOAIHHOTO MarHuTa
Ha PaMKy C TOKOM»

JlencTBHE MAarHUTHOTO
MOJISl HA IBUKYIIYIOCS
3apsKECHHYIO YaCTHILY.
Cuna Jlopeniia.

Pabora cunsl Jlopenna

bu6anorexa IJOK
https://m.edsoo.ru/ff0c9df4

DJIeKTpOMarHuTHas
uHaykuus. [lotok
BEKTOpa MAarHUTHOU
uHaykiuu. IJC
WHJYKIUU. 3aKOH
3JIEKTPOMArHUTHOM
unaykiuu dapanes

JlaGoparopnas pabota

4!
:BHC::II;;OBE‘HHG bubnuoreka [IOK
. https://m.edsoo.ru/ff0cal50

BHGKTpOMaFHI/ITHOI/I
VHIYKIIAA
NHAyKTUBHOCTB.
A
0;31;1:;1;16 i IJIC bubnmoreka [JOK

AYKIUH. https://m.edsoo.ru/ff0ca600
CaMOI/IHILYKHI/II/I.

DHeprusi MarHUTHOTO



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

TMOJIST KATYIIKH C
TOKOM.
DIJIEKTPOMAarHUTHOE
noJie

TexHuueckue
YCTPOWCTBA U UX
MPUMEHEHUE:
MOCTOSIHHBIE MArHUTBHI,
AJIEKTPOMAarHUTHI,
3JIEKTPOJIBUTATED,
YCKOPUTEIIN
AJIEMEHTApPHBIX
YacCTHll,
VWHJYKIIMOHHAs I1€Yb

10

O6o06maronuit ypok
«MaruuTHoe€ noJe.
DNeKTpOMarHuTHAs
WH Ty KITHSI

bubnuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbshas pabota
1o teme «MarautHoe
ToJie.
DNIeKTpOMarHuTHas
WHTYKITHS

bu6anorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE
MEXAHUYECKUE

bu6anorexa [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

KOJICOaHMS.
['apmonuueckue
KOJICOaHMS.
YpaBHeHUE
FapMOHHUYECKUX
KOJICOaHHIA.
[IpeBpaiieHue
SHEpPrun

13

JlaGoparopnas pabota
«HccanenoBanue
3aBUCUMOCTH ITEPHO/Ia
MaJIbIX KOJIEOAHUH
rpy3a Ha HUTH OT
JUIMHBI HUTH U MacChI
rpy3a»

14

KonebarenpHbIn
KOHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHHIE
KOoJIEOAHMS B
HJIeaJbHOM
K0JIeOaTeIbHOM
KOHType. AHaJIOrust
MEXTY
MEXaHWUYECKUMH U
AICKTPOMArHUTHEIMU

bu6anorexa [JOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0cb820

KOJICOaHUSIMH

15

®opmyna TomcoHa.
3aKOH COXpaHEHUS
SHEPrUU B UJCATBHOM
Kosie0aTeIbHOM
KOHTYpe

bu6anorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasinenue o
3aTyXarolnX
KOJICOaHUSX.
BrinyxneHHbIe
MEXaHUYECKHUE
koyieOanus. Pe3oHanc.
BrinyxienHbie
BJIEKTPOMATHUTHBIE
KoJIeOaHUs

bu6anorexa IIOK
https://m.edsoo.ru/ffOcbb86

17

[lepeMeHHBIH TOK.
CunycouanbHbIn
IIEPEMEHHBIN TOK.
MommHoCTb
IIEPEMEHHOI0 TOKA.
AMIUTUTYTHOE U
JIEUCTBYIOIIIECE
3HAYEHHUE CUJIbI TOKA U
HaIpsHKEHUS

bu6anorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpauchopmatop.



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

IIpoussoxncrso,
repenada u
noTpedIieHue
AJIEKTPUYECKOU
JHEpPruu

19

YcTpoucTBo u
MPAKTUYECKOE
MPUMEHEHHE
AJIEKTPUYECKOTO
3BOHKA, FeHeparopa
MEPEMEHHOI0 TOKa,
JTUHUAN
3JIEKTpoIiepesay

bu6anorexa IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHUE PUCKU
MIpU MIPOU3BOJICTBE
3JIEKTPOIHEPTUH.
Kynbrypa
HCITOJIb30BaHUS
BJIEKTPOSHEPTUH B
MOBCEIHEBHOM KU3HHU

21

MexaHn4YeCcKHE BOJIHBI,
YCIIOBUS
pacnpoCTpaHEHUS.
[Tepuon. CkopocThb
pacnpoCTpaHeHUs U

bu6anorexa [JOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

JUTMHA BOJIHBI.
IToniepeunsie u
IIPOJIOJIBLHBIE BOJIHBI

22

3ByK. CKOpOCTB 3BYKa.
I'pomkoOCTh 3ByKa.
Bricora Tona. Tem6p
3ByKa

bu6anorexa [IOK
https://m.edsoo.ru/ffOcccOc

23

DJIEKTPOMArHUTHBIE
BOJIHBI, UX CBOMCTBA U
ckopocTts. [kana
AIEKTPOMArHUTHBIX
BOJIH

bu6anorexa IIOK
https://m.edsoo.ru/ffOccfe0

24

[TpruHUMTIBL
pPaguoOCBsI3U U
TEICBUICHUS.
Pa3Butne cpencts
cBsA3U. Pagnonokanus

25

KonrtponsHnas pabota
«KonebaHus 1 BOJIHBD

bubnuoreka [IOK
https://m.edsoo.ru/ffOcc6f8

26

[IpsamonuueriHoe
pacnpocTpaHeHue
CBETa B OJHOPOJHOMN
cpene. ToyeuHbii
HWCTOYHHUK cBeTa. Jlyu
CBeTa

bu6anorexa [JOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

27

OtpaxeHue cpera.
3aKOHBI OTPAKEHHUS
ceera. IlocTpoenue
nU300paXKeHUHU B
IUIOCKOM 3€pKajie

bu6anorexa [IOK
https://m.edsoo.ru/ff0cd4e0

28

IIpenomnenue ceera.
ITostHOE BHYTpEHHEE
OTpaXkCHHUE.
[IpenenbHBIN yroa
MOJIHOT'O BHYTPEHHETO
OTpaXCHUs

bu6anorexa IJOK
https://m.edsoo.ru/ffOcd7f6

29

JlaGoparopnas pabota
«3mepenue
nokazareJs
PETIOMIICHHSI CTEKIIa

bu6anorexa IIOK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [locTpoenue
n300pakeHUH B JIMH3E.
dopmyJia TOHKOU
JIMH3BI. Y BEJIMUCHUE
JIUH3bI

bubnuoreka [IOK
https://m.edsoo.ru/ffOcddle

31

Jlabopatopnas pabota
«HccnenoBanue
CBOMCTB U300paKeHU
B JIMH3AX)

32

Jucnepcus cBera.



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

CnoxxHBIN COCTaB
Oemoro cBeta. L[BerT.
Jlaboparopnas pabota
«HabGmronenue
JTUCTIEPCHH CBETa

33

WNnrtepdepenius
ceera. Judpaxus
CBETA.
HudpakuronHas
peueTka

bu6anorexa IJOK
https://m.edsoo.ru/ff0ced22

34

[TontepeunocTs
CBETOBBIX BOJIH.
[Tonsgpu3anus ceera

bu6anorexa IIOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue mprudopbI
Y YCTPOWCTBA U
YCIIOBHS UX
0e3011acHOT0
IPUMEHEHHUS

36

['panuibr
MIPUMEHUMOCTH
KJIACCUYECKOU
MexaHuku. [locTynaTel
CIIELIMATIbHOU TEOPUH
OTHOCUTEJIbHOCTH

bu6anorexa [JOK
https://m.edsoo.ru/ffOcf862

37

OTHOCUTEIBHOCTD

bu6anorexa [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OJIHOBPEMEHHOCTHU.
3ameuieHue BpEMEHU
Y COKpAIlleHUE JIJTNHBI

https://m.edsoo.ru/ffOcfa42

DOHeprus U UMITYJIbC
PEISITUBUCTCKOU
yactuilbl. CBs3b

bu6anorexa IJOK

38 Macchl ¢ SHEPTUeH U https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHSI
TIOKOSI
KonTtponbshas pabora

39 «OnTuka. OCHOBBI bubmmoreka IIOK
CIEIHMATLHON TCOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIHHOCTH
®doronbl. Popmyna

40 [Tnanka. SHGEFIZ;I U Bubamorexa LIOK

https://m.edsoo.ru/ffOcfel6

UMITYJIbC (DOTOHA
OTtkpbITHE U

41 HCCIIEIOBAHUE bubmmoreka IIOK
dotorddexra. OnbITHI https://m.edsoo.ru/ffOcffc4
A.T. CroneroBa
3akonbl hoTodrhdekTa.
vaaBHeHI:Ie bubnuoreka [JOK

42 DHWHINTEWHA IS

dboTosrddekra.
«Kpacnas rpanuma»

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

dboTorddexra

43

JlaBiienue cBera.
Ommrth I1. H.
JleOenena.
XHUMHUYECKOE JICUCTBUE
CBeTa

bu6anorexa [JOK
https://m.edsoo.ru/ff0d04a6

44

Texunueckue
YCTPOWCTBA U
IPAKTUYECKOE
IPUMCHCHHE:
dboTo37IeMEHT,
dboToNaTUHK,
CoJIHEeUHast 6aTapes,
CBETOJIHO/I

45

Pemenune 3amay no
TeMe «IJIEMEHTBI
KBAHTOBOM OIITUKW)

bubnuoreka [IOK
https://m.edsoo.ru/ff0d0302

46

Monens aToMa
Tomcona. OnBITHI
Pezepdopna mo
PACCEeSHUIO O-YaCTHII.
[InaneTapHas moaenb
aToma

bu6anorexka [JOK
https://m.edsoo.ru/ff0d091a

47

[Toctynater bopa

bu6anorexa [JOK
https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

N3znyuyenue u
NorJoeHrne (poToHOB
IIPU NIEPEXOJIE aTOMA C
OJIHOTO YPOBHS
JHEpPruy Ha APYrou.
Buabl ciektpos

bu6anorexa [IOK
https://m.edsoo.ru/ff0dOafa

49

BonnoBbie cBOMCTBA
yactull. BoaHbl e
bpowis.
KopnyckynsapHo-
BOJIHOBOU JTYaJIM3M.
CnontaHHoe 1
BBIHYKJICHHOE
U3JIy4YECHUE

bu6anorexa IIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE
PaANOaKTHBHOCTH.
Omnsitel Pezepdopna
0 OTPEeIEeTICHUIO
cocTaBa
PaAMOAKTHBHOTO
U3ITY9CHUS

bubnuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CeowcTBa anbda-,
Oera-, ramMmMa-
n3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

JKUBBIC OPIraHU3MbI

52

OTkpbITHE IPOTOHA U
HEUTpOoHa. M30TOmEI.
Anbda-pacnan.
DJIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnan. ['amma-
U3JIy4eHue

bu6mnorexa [JOK
https://m.edsoo.ru/ff0d1162

53

DHEprus CBsI3U
HYKJIOHOB B $iJIp€.
SnepHble peakiuu.
SlnepHbIN peakTop.
[Tpobnemsl,
NEPCIEKTHUBBI,
JKOJIOTUYECKHE
ACMEKTHI ICPHOU
SHEPIreTUKU

bu6anorexa IIOK
https://m.edsoo.ru/ff0d1356

o4

DneMeHTapHbIe
yacTuilbl. OTKpHITHE
MO3UTpOoHa. MeToabl
HaOIIOICHUS 1
perucTpamnuu
3JIEMEHTAPHBIX
yactul. Kpyrislii cTou
«DyHIaMEeHTaJIbHbIE

bu6anorexa [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

B3aUMOJIEUCTBUA.
EnuncrBo puznueckon
KapTUHBI MUPa»

55

Bun 3Be31H0T0 HeEba.
Co3sBe3nus, sspKue

3BE3/1bl, IIJIAHEThBI, UX
BUIMMOE JIBUKEHHE.
ComnHeunas cucrtemMa

56

Connue. Conneunas
AKTUBHOCTb.
Hcrounuk sHepruu
CouH1ia u 3B€3]1

S7

3BE3/1bI, UX OCHOBHEIC
XapaKTEPUCTUKHU.
3BE31bI TJIAaBHOU
II0CJIeJ0BAaTEIbHOCTH.
BuyTtpenunee ctpoenue
3B€31. COBpEeMEHHBIC
MPEJICTABIICHUS O
MIPOUCXOKICHUU U
spomronmu CoJiHIIA U
3BE3]

58

Muieunsiv [1yTe —
gama [ajmakTuka.
Ilonoxxenue u




nemkenre CoiHIA B
I'amakTuke.
IN'anaktuku. YepHslie
JBIPBI B si/Ipax
raJJaKThK

59

Bcenennas.
Pa3z0eranue rajakTHK.
Teopust bosbmoro
B3pbIBa. PennkToBOE
U3JIy4YECHUE.
MeraragakTuka

60

Hepemennsie
poOIEeMBbI
aCTPOHOMHUH

61

KonTtponbshas pabora
«DNEeMEHTBI
ACTPOHOMHH H
acTpopU3HKM»

62

O6o0maronuit ypoxk.
Ponb ¢uzuku u
aCTPOHOMHHU B
SKOHOMHUYECKOM,
TEXHOJIOTUYECKOM,
COLMAJIBHOMN U
ATUYECKOU cepax




ACATCIIBHOCTHU
YCJIOBCKA

63

O6o00uaroumit ypoxk.
Ponb u Mecto ¢pusuku
U aCTPOHOMMH B
COBPEMEHHON HAy4YHOU
KapTHUHE MHUpa

64

O6o0maroumit ypoxk.
Ponw ¢pusnyeckoit
TEOPHH B
dbopmupoBaHUU
IpeICTaBIEHUN O
buznueckon KapTuHe
Mupa

65

O6o06mmaronuii ypox.
Mecto usnueckoit
KapTHHBI MUpa B
oO1em psny
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUN O
pUpoe

66

Pe3epBHbIl ypOK.
MaruauTHoe 1one.
DJNIeKTpOMarHuTHas




UHAYKOUA

Pe3epBHBIN ypOK.
67 Onrrka. OCHOBBI
CIIeLIUaJIbHON TEOpUHU

OTHOCUTCIBHOCTH

PesepHblli ypok.
KBanToBas ¢u3uka.
68 DNEeMEHTHI
aCTPOHOMMH U

acTpodu3uKu

bu6anorexa IJOK
https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Bri6epute yueOHble MaTepuabl
®dusuka, 10 knacc/ Msxumes I'.5., bByxosues b.b., Corckuit H.H. noa
penakuueit [lappentreBoit H.A., AkunonepHoe o0111ecTBO

«M3parenscTBO «IIpocBenienue»

®usuka, 11 xknace/ Mskumes I'.J1., bByxosues b.b., Hapyrun B.M. non
penakmueit [laphentreBoit H.A., AkiinonepHoe obmiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

denepanbHas padouas nporpamma | dusuka. 10—11 kraccer (6a30BbIH YPOBEHB)

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

1. http://nsportal.ru - conmansHas ceTh paOOTHHKOB 00pa30BaHUS.

2. http://markx.narod.ru/pic/ - pusuka B mkoure.

3. http://festival. 1september.ru/articles/ - pectuBanp negarorndeckux uacH
«OTKPBITBIA YPOK».

4. http://www.fizika.ru/ - caitt mist yauresneit U3NKHA U UX YICHUKOB.

5. http://www.physics.ru/ - maTepuansl o pusmKe.



6. www . ege .edu.ru - uapopmanroHHbIi moptast EI'D.

7. http :// school - collection . edu . ru / - enunas xomtekuus [JOPoB
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