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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
COO, a Ttakxke ¢ yuéroMm (¢enepaibHONM paboyeill mporpaMMbl BOCHUTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, 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 (M3HKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e [IUJAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (PU3UMKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cOZIepKaHne yueOHoro npeamera «@usuka» no rogaM o0yyeHusl.

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 YY€OHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
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 SHEepPreTuKH, TPAHCIOPTa, OCBOCHHUSA
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
HAYYHBIA METOJ] TIO3HAHUSA MIPH BBINOJIHEHUN UMHU YIEOHBIX UCCIICIOBAHHA.

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 COJIEPKUT MaTepuai U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET 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 CTPYKTYPHBIX 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 3KOJOTMUYECKUMHU MPOOIeMaMH.

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 popMupoBaHHEe HHTEpeca U CTPEMJICHUS OOYy4YaIOIUXCA K HAy4YHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e PA3BHUTHE TMPEJCTABICHUI O HAYYHOM METOJE MO3HaHUA U (popMUpOBaHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

 hopMUpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK Pe3yibTaTa M3yUYeHHUsS OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e popMupoBaHHe yMEHUH  OOBSICHATH SIBICHHS C  HMCIOJIB30BAaHHUEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e popMupoBaHHE TpEnCTaBIECHUNW O POIU (PUUKH I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

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



e IPUOOPETEHNE CUCTEMBI 3HAHUI 00 00IMX (HU3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSAX, BKIIOYAs MEXaHHUKY, MOJEKYJISIpHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JE€MEHTHI aCTPOPU3UKH;

e popMupOBaHHE yMEHMI NPUMEHATh TEOPETUYECKUE 3HAHUA I
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IOBCEIHEBHOM KU3HU;

¢ OCBOCHHE CHOCOOOB PEIIECHUS PA3NUYHBIX 33Jad C SBHO 3aJaHHOMU
¢u3znueckoil Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE
co3gaHue pu3NMUecKod MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e IOHUMaHUE (PUINYECKUX OCHOB M TNPHUHIIMIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOU[YIO
cpeny;

¢ OBJIQJICHHE METOJIaMH CaMOCTOSTEIBHOTO IUJIAHUPOBAHUS W TMPOBEICHUS
bu3MUecKnX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIENICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O Pe3yiibTaTa;

e CO3/IaHME YCIIOBUU JIA Pa3BUTHS YMEHHMU NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOMU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 gacoB (2 yaca B HEJICIIO).

[Ipennaraemsiii B mporpamMme 1o (¢U3MKE TMepeyeHb JabopaTOPHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIh JI€TAeT BBHIOOD
NPOBEJICHUsT JIa0OPAaTOPHBIX PabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbI HAYYHOI'0 O3HAHUA

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHHIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)keHue nepeMenIeHu U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuueitnoe  aBwkeHue. JIBMKEHME  MaTepUaIbHOM  TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JIBH)KEHUE CHAPSAJIOB, LICMIHBIE U PEMEHHBIE ITEpEeaadH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGnronenne aBukeHusi Tena, OpOIIEHHOTO IMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBmxeHus Tena, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

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

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBUXKEHUU TeJa B KUIKOCTU WUJIU Ta3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U MAICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTU CWJI YNPYTOCTH, BO3HHUKAIOMIMX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJIbca Tejla. 3aKOH COXpAaHEHUs UMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
neopMUpoBaHHONW  TpYyKuUHBL.  [loTeHIManpHas dSHeprus Tejda  BOJMU3U
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpoMcTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
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
TBEPJIBIX TEJI M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KUHETUYECKOW TEOpUU UJCaTbHOTO raza. AOCONIIOTHash TeMmmepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OneITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS UICAJIBHOTO Trasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

NccnenoBanne 3aBUCUMOCTH MEXY IMApaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JebHAs TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLieccoB B MPUPOJIE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuuecknue yCTpPOMCTBA UM MPAKTUYECKOE TPUMEHEHHUE: JIBUTaTElb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAIu).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacelmeHHbld mnap. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3anus. Y nenpHas Teriora miasienus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3nekTpuueckoro mnois. [IpunHiun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JluanekTpuyeckas NPOHUIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTpOCTaTUUeCKas 3al[uTa, 3a3eMJIEHHE JJIEKTPOINPUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBICHUE. YAEIbHOE COMPOTHBICHUE BEUIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 1 MOJTHOM (3aMKHYTOM ) 3eKkTpruyeckoi nenu. KopoTrkoe 3aMbikaHue.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DJIEKTpUYECKUi TOK B Ta3zax. CamMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOJTYITPOBOAHUKOBBINA TUO]I, TAIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wW3MepeHHue >IEeKTpOABMXKYyIIeH cuibl. KopoTkoe 3amblkaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

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

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 60a3oBoro ypoBHsS B 10 Kiacce OCyIIECTBISETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUs: SIBICHUE, HAay4HbIH (akT, rumore3a, (U3MYEcKash BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOAWJIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, raTbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHuTHBIX MOJel. JIuHuM MarHuTHOM MHAYKUMU. KapTuHa JIMHWNM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKoM. OnbIT DpcTena. BzaumoaeiicTBue nmpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
MHIYKIUU. OJIEKTPOJABHXKYIAs CUla HWHIAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. OJIEKTPOABIKYIAs  CHia
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTUYECKUH MAasiTHUK. Y PaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMH KoJeOanusimu. @dopmyna Tomcona. 3akoH coxpaHeHHS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

Ilepemennbiii  TOK. CHUHYcCOUIANbHBIM TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4YeCKUN MasTHHK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUU PE3UCTOpPa, KaTYLIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne MepeMEHHOr0 ToKa B I[EeNM U3 IOCJIEA0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MpEIOMIICHUE, MOsSpU3anus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguOCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHNUE OKPYKAIOIICH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpOCTPAaHEHUE MMONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NoAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHouU cpexe. JIyu ceera. ToueuHbI HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakinuoHHas peméTka. YcaoBue HAOMIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nokazaresns NpeaoMiIeHus CTeKa.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. 3Hepr1/151
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
doToadpdexra. YpaBHenue DiHmTerHa s Gororddekra. «KpacHas rpaHuUIia

doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE ¢ IMHKOBOM IJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmronenue nuHevaToro cekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. JledexT macchl apa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOIIHUX YACTHLI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3mHoro Heba. Co3Be3qus, sSpKHe 3BE3NBI, TUIAHETBI, WX BHIMMOC
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTBY» JJIs1 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHUe



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapbl. UEpHBIE ABIPHI B sapax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMHUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIlynsl, manet, Mneunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUU TPEJACTABICHUNH O (U3MYECKOW KapTUHE MHUpPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTApPHBIX (DYHKIMH, MPU3HAKK TOJ00US TPEYrOJHHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro OOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX Pe3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIC PE3ybTaThl OCBOCHUS yueOHOro npeamera «duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBbITa W OTBITA JEATEILHOCTH B MPOIIECCE peain3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHON JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOW MO3UIIMK 00YUAIOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTHUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0II1ecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHUE B3aNMOJIECTBOBATh C COLUUAIBHBIMU MHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hopMHUPOBAHHOCTH POCCUNCKOU rPa)KTaHCKOMN WJICHTUYHOCTH,
NaTPUOTU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYeCKOT0 BOCITUTAHUSA .

ACTETUYECKOE OTHOILIECHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEeTro (PU3NYECKON HAYKE;

5) Tpy10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

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

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs  (UBMKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NeATeIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENU ACATCIIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUU HX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEHICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JCITEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHUSIX  PEAbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble uccieqoBaTe/IbCKHeE J1eCTBHUA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KJIIOUEBBIMU IOHSTHUSIMHU M METOJIaMH
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peHIeHHs 33434 (U3NUYECKOTO COJACp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsiX, B TOM YKCJIE IPU CO3[JaHUN YYE€OHBIX TPOECKTOB B 00J1acTU (DU3UKU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peHICHWs 3a7add  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

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

JaBaTh OIICHKY HOBBIM CUTYAaIIHsIM, OIICHHBATh MPHOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

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

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAOLINE AIbTEPHATUBHBIC PEILICHUSI.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHus, MPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

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

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIe YUeOHbIE 1eCTBUSA:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIIOIB30BaTh IPEUMYILECTBA KOMAaHIHOM U WMHIMBUIYAJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJMHUPOBATh JEUCTBUA II0 €€ IOCTHKEHHUIO: COCTABIATH IUIAH JEHUCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TIaH BBIMOJTHEHUS MTPAKTUYECKON paboThl C YYETOM UMEIOLTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh e€ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyalldsM, BHOCHUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

UCIIOJIB30BaTh NMPUEMBI peuieKCUn JJisl OLIEHKH CUTYyallud, BIOOpa BEPHOIO
pelieHus;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO0 HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSITEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M AapPryMEHTHl JAPYTUX TMPHU aHAIU3E PE3yIbTaTOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAIBHBIN UHTEIIJICKT, MpeaIoaaraonmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOC
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETYJIMPOBaHMS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHECHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHE JAEHUCTBOBATH MCXOHSl M3 CBOMX
BO3MO>KHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pernaTh KOH(PIMKTHI.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX POJb U MECTO (U3UKU B (POopMUpOBaAHUHU
COBPEMEHHOM HAay4YyHOM KAPTUHBI MHUpPAa, B PA3BUTUU COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIHOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHualibHasi TOYKa, MHEPIMaIbHAs CUCTeMa OTcuéra, abCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOACIHU CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;

pacrio3HaBaTh (pU3NUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHUE 00bEMa TeJl MPU HarpeBaHUU (OXJIAXKEHUHN ), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUsS, KUIEHUE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AJIEKTpU3AIlUs TeJl, B3aUMOJCHCTBHE 3aPs/I0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexaHWYeCKass MOIIHOCTh;, TPU ONHCAaHWU MPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUSI,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTHUUYECKOTO JABMIKCHMSI MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOIO JBHUTaTess; MpPHU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BENMYMH, WX OOO3HAYEHUA M EJMHUIIBI; yKa3biBaTb (DOPMYIBI, CBA3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXpPaHEHUsS HWMITYJIbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoil, IEPBIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIOJIH30BAHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3amady W TUNOTE3Yy Y4eOHOro IKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEITHOCTENH U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
¢dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIUYUH B
BU/JIe TaOIUIl U TPaHUKOB, JIeJIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THBIE 3a7aud C SIBHO 3aJaHHON (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEoOXOUMBbIe ISl €€ pelleHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTH
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pelaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PpaCCYXIEHUW C OMOpOl Ha M3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TIpE/ICTaBIICHUS Y4eOHOW W HAay4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 30POBbSI U COOJIIOJICHUS HOPM 3KOJIOTMYECKOT0
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpymNe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYyNMbl, pPAlMOHAIBHO pacHpeAeNiaTh OOS3aHHOCTH W
TUTAHUPOBATDH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYaIMsIX, aJleKBaTHO OLEHWBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y O0YJAIOIINXCS YMEHUI:

J€MOHCTPHUPOBATh Ha MPUMEpPax Pojb U MecTo (U3UKH B (HOPMUPOBAHHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTHYECKON NEATEITHHOCTH IOJEH, IEeOCTHOCTh W E€IMHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYCYHBIN DJCKTPUUYECKUH 3apsll, Iyd CBETa, TOUYCUHBIN NCTOYHUK CBETA, sJCpHAs
MOJIelb aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOTO sApa NpPHU pelIeHUH (HU3HUECKUX
3ajay;

pacmno3HaBaTh (pu3nUecKkue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMHUKH W KBAHTOBOW (PU3UKH: DIICKTPUYECKAsT TPOBOUMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JICUCTBUS TOKAa, B3aUMOJICHCTBUE
MarHWTOB, OJEKTPOMAarHWTHAash WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSAMOJUHEHHOE pacCIpOCTPAaHEHHE CBETa, OTPAKEHUE, MpeOMIICHHE,
uHTepdepenuns, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYAaTOro CHEeKTpa aToMa BOJOpPOAa, €CTeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTb  pa3IUYHBIX  Ccped) |
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CUjla TOKA, AJIEKTPUUYECKOE HAIPSIKEHHE, DIEKTPUUECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHATHOTO Toysi, cwia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTD
KaTyIIK{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO TMOJeH, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHType, 3apsj M CWia TOKa B Ipoliecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWUJIa JIMH3BI, TPU ONHCAHWHA MPABUIHHO TPAKTOBATH (PUIMUECKHMA
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
Gopmynbl, CBS3bIBAIONIME JaHHYIO (U3UYECKYIO BEJIMYUHY C JIPYTHMMH
BEITUYMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHUS U TPOLECCHI, HUCIOIB3Ys
¢usnueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |



4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIZIEp, NpPU OINUCAHUU TMPABWIBHO TPAKTOBATH (DUIUUYECKUM CMBICT
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAIM3UPOBATH (PU3NYECKHUE MPOLIECCHl U SIBICHUS, UCIONb3Ys (PU3MUECKHUE
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEI0BATEIBHOIO U MAPAJIIETBHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE ODWHIITEHHA ans gororddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pachaja, Mpu 3TOM paszinyaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE W YCIOBUA (TpaHMIlbl, 00JIACTH)
PUMEHUMOCTH;

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TMOJIsi TPOBOAHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUN: IPU 3TOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIORKEHHOTO OOOpYIOBaHUS, MPOBOAUTH OIBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOJIb30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

coOmroaTh mpaBuiia 0€30MaCHOTO TPy/Aa MPH MPOBEACHUHM MCCIEIOBAaHUMN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TIPOSKTHOU
JESTEHPHOCTH C WCIIOH30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U 1abOpPaTOpHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIONIb3YS (PM3MYECKUE 3aKOHBI U TIPUHIIAIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4u
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIBI,



HEeoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcU€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh Ka4eCTBEHHBIE 3a1a4ul: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY PpACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TMIPECTaBIICHU Y4eOHOW U HAYYHO-TIOMYJISIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MPU OOPAILEHUU € MPUOOpPaAMU U TEXHUYECKUMU
yCTPOIMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpyNIE C BBHIMOJIHEHWEM pA3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIAHUPOBaTh PAa0OTy TPYMNIbl, PaLMOHAIBHO paclpeAensiTe OOA3aHHOCTU U
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uugpoBbie
Ne i/ P Konrpoasubie | IlpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5)
HHEMata https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluraica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
FleRTpocTatIia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudYecKuid TOK. Toku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabubie | IlpakTHyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKIHST https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHW4eCcKHe U JIEKTPOMArHuTHBIE bubnuorexa [JOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorexa HOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

OCHOBBI CIEIMATIBHOW TEOpUU bubmuoreka [JOK
3.1 4 1
OTHOCHUTEIHHOCTHU https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Paszgen 4. KBAHTOBASI ®U3UKA
4.1 DeMEHTHI KBAHTOBOM ONTHUKU 6 Bubmiorexa TOK

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



https://m.edsoo.ru/7f41c97c
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bu6mmoreka [{OK
4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmorexa [{OK
4.3 A 5
TOMHOC PO https://m.edsoo0.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?r?sn;l ;f:;:)(l)_.[ r(l?/I;f41C97c
Hroro no pazneny 7
Pazaen 6. OGOBIAIOLIEE IOBTOPEHUE

6.1 Oo6o0maroree MOBTOPEHNE 4 Et?i?;;f:;zgﬁ/éfﬂcg?c
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 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoasubie | IlpakTnueckue
n/n Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnuorexa [JOK
METO/IbI TIO3HAHUS OKPYXKAIOIIET0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B popmMupoBaHun
2 COBPEMEHHOM HAay4YHOU KapTHHBI MUPA, B 1 bubmorera [JOK
P Ay P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIeATETLHOCTH JIFOIeH
Mexanndeckoe ABmwkeHne. OTHOCHTEIILHOCTD
3 MeXxaHnyeckoro asmwxkenusd. [lepemerenue 1 bubmorexa LOK
- HeP ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE
4 PaBHOMEpHOE NPSAMOJIMHENHOE IBUKEHHE 1 bubmorexa IOK
p p A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOPEHHOE TPSIMOIMHENHOE 1 bubmuoreka [JOK
JIBIDKCHHE https://m.edsoo.ru/ff0c372¢
6 CBoboaHoe majienue. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe nBuxenue. [[prxenue 1 bubnuoreka [JOK
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[TpunIun oTHOCKUTENbHOCTH [ anumnes.
8 HNuepunansHbie cuctemMbl oTcuera. [lepBoiit 1 bubmmorexa [JOK
pH PP https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
bubmuoreka [JOK
9 Macca tena. Cuna. [lpunuun cynepno3uuuu 1 1

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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cuit. Bropow 3akon HeroToHa st

MaTepUalbHOU TOUKH
10 Tperun 3akon HeroToHa 111 MaTepHaIbHbIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMHpHOro Tsrorenus. Cuna bubnuorexa [JOK
TsKecTu. [lepBasg KocMudeckass CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [{OK
12 Cuna octu. 3akoH ['yka. Bec Tena
ypyr y https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koaddunment tpenus. Cuina
13 cor OTiBneHHsI 1§ (11)/1(1)21BI/I)K6HI/II/II) Tena B bubmorexa OK
P P https://m.edsoo.ru/ff0c3f76
KUJKOCTU WM ra3e
[TocTynarenpHoe U BpaliareabHOE ABUKEHNE
1 aOCOJTIOTHO TBEPAOTO Tesia. MOMEHT CHJIBI. bubmorexa [IOK
[Tredo cubl. YCIoBUS paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc MaTepuaabHOM TOYKH, CUCTEMBI
15 MaTepuaibHbIX TOYEK. IMITylIbC CuiIbl. 3aKOH bubnuoreka [JOK
COXpaHEHUs UMNyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pa6ota u momrHOCTh cuibl. Kunetnueckas
> bubnuoreka [JOK
16 SHEPTHs MaTepHAIbHON TOYKHU. Teopema 00
- https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOU SHEPTUu
[ToTenmmanpsHas sueprus. [lorenunanpHas
17 SHEPrHs ynpyro aAe(GOpMUPOBAHHOH bubnuoreka [JOK
npyxuHsl. [loTeHManbHas sHeprus teaa https://m.edsoo.ru/ff0c461a
BOJIM3U TIOBEPXHOCTH 3eMIIH
18 [ToTeHManbHBIE U HETOTEHIIUAIBHBIE CHUJIBL. bubnuoreka [JOK



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

CBs3b pa6OTbI HCIIOTCHLIHMAJIbHBIX CUJI C
N3MCHCHUECM MCX&HI/I‘ICCKOI/f OHCpPIruun
CHCTEMBI T¢I, 3aKOH COXpaHCHHA

MEXaHHYECKOH SHEPTHU

https://m.edsoo.ru/ff0c478c

JlaboparopHas pabota «lccrienoBanue cBsI3u
paboTHI CUJIBI C U3BMEHEHUEM MEXaHHUYECKOM

19 https://resh.edu.ru/
SHEPTUH TeJla Ha TIPUMEPE PACTIKEHUS
PE3UHOBOTO JKT'yTa»
Kontponsnas pabora no teme «Knnemaruka.
20 Jlunamuka. 3aKOHBI COXpaHEHUS B bubmorexa HOK
) p https://m.edsoo.ru/ff0c4b74
MEXaHUKE)
OcCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
. bubmuorexa [JOK
21 KHHETHYECKOH Teopuu. bpoyHoBckoe
https://m.edsoo.ru/ff0c4dc2
newkenue. Jquddysus
XapakTep ABUKEHUS U B3aUMOICUCTBUS
22 4acTHI] BemecTBa. Moienu CTPOCHHS ra30B, https://resh.edu.ru/
KUJKOCTEH U TBEPABIX TEI
Macca monekyi. KoanmuecTBo BeliecTsa.
23 Y H https://resh.edu.ru/
[Toctosinnas ABoraapo
TemnoBoe paBHOBecue. TeMmeparypa u eé
24 p patyp https://resh.edu.ru/
n3mepenue. [llkana remneparyp Llenbcus
o5 WUneanpusrii raz 8 MKT. OcHOBHOE bu6mmoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoiroTHas TeMIIepaTypa Kak Mepa cpeaHei
26 KHHETHYECKOH DHE FI/II/IypBI/I)KeHI/I}IpMOerK 1T bubmiorexa LIOK
priv A . i https://m.edsoo.ru/ff0c511e
VYpaBuenue Meneneena-Knanelipona
27 3akoH JlanbToHa. ['a30BBIC 3aKOHBI https://resh.edu.ru/



https://m.edsoo.ru/ff0c478c
https://resh.edu.ru/
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JlaboparopHuas padota «MccnenoBanme

28 3aBUCUMOCTHU MEX]ly ITapaMeTpamMu https://resh.edu.ru/
COCTOSTHUS Pa3pEKEHHOTO Ta3ay

29 N3onponeccel B HACATBEHOM ra3e U UX bubnuorexa [JOK
rpadudecKoe MmpecTaBIeHIe https://m.edsoo.ru/ff0c570e
BHYTpeHHsS SHEPrHsl TEPMOAUHAMUYECKOH

30 CHCTEMBI U CITIOCOOBI €€ U3MEHECHHSI. bubmuoreka [IOK
KonunuectBo temnotel u padoTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTus 0JTHOATOMHOTO HUJCATLHOTO ra3a

bu6moreka [IOK
31 Bugpr Tennonepenaun
g el https://m.edsoo.ru/ff0c5c36
VY nenpHast TEMI0EMKOCTh BEIIECTBA.
32 KSqueCTBo TETUIOTHI TIPH T:imone enaue Bubnuorexa LTOK
. p penate. https://m.edsoo.ru/ff0c5¢36
AmabaTHBIN MpoIecc

33 [TepBrIil 3aKOH TEPMOJUHAMHUKA U €TO bubnuoreka [IOK
MPUMEHEHHE K U30MpolIeccam https://m.edsoo.ru/ffOc5efc

34 HeoOpatumocTh MpoIieccoB B IPUPOJIE. bubnmuoreka [JOK
BTopoii 3ak0oH TepMOAUHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Tpunmun nevicreus u KII1/ TeroBoit bubmuoreka [JOK
MalIHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapro u ero KITJ https://resh.edu.ru/

37 DKOJOTHYECKHe MPOOIeMbl TETUIOIHEPT€TUKH https://resh.edu.ru/

38 Oo6o06maromuit ypok «MoJekyssipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOTMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponsHas pabota o Teme

bu6mmoreka [JOK
39 «MonexkynspHas ¢puzuka. OCHOBBI

TCPMOJUHAMUKU

https://m.edsoo.ru/ff0c6a50
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40 [TapooGpazoBaHue U KOHICHCAIHS. bubnuorexa [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOCO0THAs 1 OTHOCUTEIIbHAS BIIAXKHOCTD bubmmoreka [{OK
Bo3ayxa. HacelieHHbIi nap https://m.edsoo.ru/ff0c64d8
Teepnoe teno. Kpucrammmueckue n
42 aMop(HBIE TeNa. AHU30TPOIHS CBOMCTB bubnuorexa [JOK
KpuctauioB. JKuIKue KpUCTaJLIbI. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepualbl
43 [lnaBnenue u KpucTamM3anus. Y aenbHas bubmmoreka [{OK
TeruioTa muasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 VYpaBHeHue TEII0BOro OanaHca
p https://m.edsoo.ru/ff0c6820
45 DnekTpu3anys Tell. DIeKTPUUECKUH 3apsil. bubmuorexa [JOK
JIBa BH1a SJIEKTPUUECKUX 3aPsI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKH, TUITIEKTPUKH U
46 nfn ILOBO HI;IHKI/I 33K§H COXpaHEHUS Bubmmorexa [JOK
YHPOBOA ’ P https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsijia
47 BzaumopaencTsue 3apsan0oB. 3akoH KymnoHa. bubmuoreka [JOK
TOY€eUHbIN DIEKTPUIECKUHN 3aPs]L https://m.edsoo.ru/ffOc6ces
Hanpsyk€HHOCTD 3JIEKTPHYECKOTO TOJIS.
48 [TpuHIUIT CYTIEPIIO3UITUH DITEKTPUUECKUX bubmmorexa [JOK
p \L,[ ynep H B p https://m.edsoo.ru/ff0c6df2
nojie. JIMHUM HaNPsSHKEHHOCTH
49 PaboTa cui 37eKTpoCTaTHIEeCKOTrO MOJIs. bubnuoreka [JOK
IToTenmnuan. Pa3HoCcTh NOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHWKH U AUDIISKTPUKH B
p p bu6mmoreka [JOK
50 IEKTPOCTATUYECKOM II0JIE.

I[I/ISJ'IGKTpI/ILIeCKaH MMPOHHULIAEMOCTb

https://m.edsoo.ru/ff0c7018
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bu6mmoreka [{OK

51 DnektpoeMkocTh. Kormencaro
P s P https://m.edsoo.ru/ff0c7126

52 DJIEKTPOEMKOCTh IJIOCKOTO KOHACHCATOPA. bubmuoreka [IOK
DHeprus 3apsH>KeHHOTO KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
Jlaboparopuas padota "M3mepenue

53 P "p P P . 1 https://resh.edu.ru/
AIIEKTPOEMKOCTH KOHCHCATOpa
[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJIGHCATOPOB, KOMMMPOBAILHOTO amnmnapara,

54 N P P P https://resh.edu.ru/
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3ammuTa. 3a3eMJICHUE JIEKTPOPUOOpOB
DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBanus. [loctostHabIi TOK. Crita

55 - https://resh.edu.ru/
toka. Hanpsbxkenne. ConpotuBienue. 3akoH
Oma 114 yyacTka 1enu
[TocnenoBarensHOE, TapauIeIbHOE,

56 CMEIIIAaHHOE COEAMHEHUE MPOBOIHUKOB. 05 bubnuoreka [IOK
JlaboparopHas padota «/3yuenue ' https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COEMHEHHS PE3UCTOPOBY

57 PaboTa 1 MOIITHOCTH AJIEKTPUYECKOTO TOKA. bubnuoreka [JOK
3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0c7838
3akon OMa 715 IOJTHOM (3aMKHYTOM)
anekTpudeckoii nenu. Koporkoe 3ambIkaHue. Eu 1OK

nonMoTeKa

58 JlaGopaTtopHnas pabora «M3mepenne IJ1C 0.5

PATOpHAE P P A https://m.edsoo.ru/ffOc7ae0
HCTOYHHUKA TOKA M €0 BHYTPEHHETO
CONIPOTHUBIICHHUSI»
PesepBHsiit ypok. KonTponbHast paboTa mo
" " . bubnunoreka [JOK
59 teme "DnekTpoauHaMuka' / Beepoccuiickas

poBepoyHasi paboTa

https://m.edsoo.ru/ff0c8c56
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O06o06maromuii ypok «IeKTpOAUHAMUKAY /

bu6mmoreka [IOK

60
Bcepoccuiickast mpoBepouHas pabota https://m.edsoo.ru/ff0c88be
DJIeKTPOHHAsS TIPOBOMMOCTD TBEPIBIX
METaJUUIOB. 3aBUCHUMOCTb COMTPOTUBJICHHS
61 P https://resh.edu.ru/
METAJIJIOB OT TEMIIEPATYPHI.
CBepX1mpoBOIUMOCTh
DNeKTpUUECKUH TOK B Bakyyme. CBOUCTBA
62 P https://resh.edu.ru/
AIEKTPOHHBIX ITyYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U
63 npHMecHas IpoBoAUMOCTE. CBOMCTBA P—N bubamorera LOK
p POBOA ’ P https://m.edsoo.ru/ff0c84ae
niepexoja. [loympoBoIHUKOBBIE TPHOOPHI
DIEeKTPUUECKUH TOK B PACTBOpAX M
64 pacIiaBax 3J€KTPOJIMTOB. bubnuoreka [JOK
DIIEKTPOJIUTHYECKAS] AUCCOIUALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIEKTPUYECKUH TOK B ra3ax.
. » bu6mmoreka [IOK
65 CaMOCTOSATENIbHBIU U HECAMOCTOSITENILHBIN _
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nazma
DnexTpuyeckue Tpudopbl U YCTPOMCTBA U UX
bu6mmoreka [JOK
66 MpakTHieckoe npuMenenue. [lpapuna
https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTU
KounTponbHas pabora o teme
67 «Qnekrpocraruka. [locTosHHbIN bubnunoreka [JOK
3JIEKTPUUECKUN TOK. TOKH B pa3IuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PezepBHblit ypok. O000maronuii ypok mo bubnuoreka [IOK

temaM 10 xiacca

https://m.edsoo.ru/ffOc8f6c
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne ungposbie
Tema ypoka Konrpoiasbnbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

[TocTostHHBIE MAarHUTHI B X

1 B3anMoaeiicTBre. MarautHoe mnose. Bektop 1 bubnuorexa [JOK
MarHUTHOM MHAYKUWH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHTYKITHHA
MarsuTHoO€ 10JIe TPOBOTHHUKA C TOKOM. Bu6 OK

. nonmoTexa
2 OmneiT Opcrena. Bzanmopeiictere 1 1
https://m.edsoo.ru/ff0c98fe

MIPOBOTHUKOB C TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBHEe MarHUTHOTO TOJISI HA POBOJAHUK C

4 tokoM. Cuita Ammiepa. Jlaboparopnast pabota 1 1 bubmuorexa [JOK
«HccaenoBanne JeUCTBUA OCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME€ MarHMTHOTO TOJISl HA Bu6 1OK

nonmoTexa

5 JBUKYIIYIOCA 3apshKeHHYIo yactuiy. Cuna 1 httos://m.edsoo.ru/FOcOdFA
Jlopenua. PaGora cuisl Jlopenua " '
DOnexTpoMarHuTHast UHAYKIus. [ToTok
BEKTOpa MarHUTHOW uHAYKIuu. IJ1C

6 p AYKH A . 1 https://resh.edu.ru/
WHIYKIUU. 3aKOH AJIEKTPOMArHUTHOM
unaykuuu Papanes

7 JIaGopatopHas pabota «VccienoBanue 1 1 bubnuoreka [IOK

SABJICHHUA SHeKTpOMaFHHTHOﬁ HHIAYKIOUU

https://m.edsoo.ru/ff0cal50
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NHayKTUBHOCTB. SIBIE€HME CAMOUHAYKIIUH.
O/1C caMOMHIYKIIMH. DHEPrUsi MarHUTHOTO

bu6mmoreka [{OK

8
IOJISI KATYILKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
rnoJje
TexHnueckue ycTpouCcTBa U UX IPUMEHEHHUE:
MMOCTOSIHHBIC MAarHUTHI, 3JICKTPOMArHATHI
9 ’ P ’ https://resh.edu.ru/
AJIEKTPOABUTATENb, YCKOPUTEIIH
JJIEMEHTAPHBIX YaCTHII, HHIYKIIMOHHAS TIeYh
10 O6o0matomuii ypok «MarHuTHoe moJe. bubnuorexa [JOK
DJIEKTpOMAarHuTHas: UHITYKIIHS https://m.edsoo.ru/ff0cab82
11 KonTtponbnas paborta o teme «MaruutHoe bubnuoreka [IOK
rnoJie. DJIEKTPOMarHuTHAsI HHAYKIUSD) https://m.edsoo.ru/ff0cad58
CB00OOHBIE MEXaHUYECKHE KOJICOAHUSI.
12 I"apmonnueckue konebanus. Y paBHEHHE bubnuoreka [IOK
rapMOHHYECKHX Kosiebanuit. [IpeBpamenne https://m.edsoo.ru/ff0caf06
SHEpPruun
JlabopaTtopHnas pabota «lccnenoBanue
3aBUCHUMOCTH TIEpH0/ia MaJbIX KoJeObaHu
13 P https://resh.edu.ru/
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl
rpy3a»
KonebarenbHbid KOHTYp. CBOGOJHBIE
AJIEKTPOMArHUTHbIE KOJIeOaHus B UACaIbHOM
14 5 A bubnuoreka [JOK
KoJiebaTeIbHOM KOHTYpe. AHATOTHUS MEX]T
P Y https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KoJeOaHUusAMHU
®opmyna Tomcona. 3aKoH COXpaHEHHUS
bu6mmoreka [JOK
15 SHEPrUM B UACaTHHOM KOJIeOaTeIbHOM

KOHTYpE

https://m.edsoo.ru/ff0cb9c4
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[IpencraBienue o 3aTyxaromuX KOJICOaHUSAX.
BrIHyXIeHHbIE MEXaHUYECKHE KOJIeOaHusI.

bu6mmoreka [{OK

16
Pesonanc. BeiyxneHHbIE https://m.edsoo.ru/ff0cbb86
AJIEKTPOMATrHUTHBIC KOJICOAHUS
[TepemeHHbIH TOK. CHHYCOUIANTBHBIA
17 HIepEMEHHBIA TOK. MOIHOCT EPEMEHHOTO bubnuorexa [JOK
TOKa. AMIUTUTYIHOC U JICI/IUCTBYIOHIGG https://m.edsoo.ru/ff0cbd34
3HAYEHHE CHJIBI TOKA M HAPSHKEHUS
Tpancdopmarop. IIponsBoacTBO, Iepeada u
18 pascgop p- 1P Hu e https://resh.edu.ru/
MOTpeOIEHNE IIEKTPUIECKOM SHEPT U
VYCTpoiCTBO M MPAKTHUECKOE PUMEHEHHE
19 AIIEKTPUYECKOTO 3BOHKA, T€HEpaToOpa bubnmorexa [JOK
P > T EHEPETOP https://m.edsoo.ru/ff0cc324
MEPEMEHHOTO TOKa, JIMHUH dJIeKTpoTiepeaay
DKOJIOTHYECKHE PUCKU IIPU MTPOU3BOJICTBE
20 aneKTpo3Hepruu. KynpTypa ucnosib30BaHus https://resh.edu.ru/
5JIEKTPOSHEPTUH B IOBCEIHEBHOM JKHU3HU
MexaHuyeckue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopocthb bubnuoreka [JOK
pacIpOCTPaHEHUS U JIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[TonepeyHsie ¥ MPOIOIbHBIE BOJTHBI
29 3Byk. CKkOpoCTb 3ByKa. [ pOMKOCTb 3ByKa. bubnuoreka [IOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
23 DIEKTPOMATHUTHEIE BOJIHBI, KX CBOUCTBA M bubnnoreka [JOK
ckopocTb. [lIkana seKTpoMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
[IpuHIMMBI PaTUOCBSI3U U TEIEBUICHHUS.
24 prHH pai A https://resh.edu.ru/
PazButue cpeacts cBa3u. Pagnonokanms
bubnunoreka [JOK
25 KonTtponsHas paborta «Konebanus 1 BOJIHB) 1

https://m.edsoo.ru/ff0cc6f8
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[IpssMOIMHENHOE PacIIPOCTPAHEHUE CBETA B

26 OJTHOPOIHOM cpejie. ToueuHbIi HCTOYHUK bubnmorexa LHOK
P peie. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
27 ceera. [locTpoenue n3o0pakeHUH OCKO Brbmiorexa LIOK
BeTA. TPOCHUE U JKEHUU B TUIOCKOM
p p https://m.edsoo.ru/ffOcd4e0
3epkaie
[Ipenomiienne ceera. [lonHOE BHyTpeHHEE
28 oTtpaxenue. [IpeenbHBIH YTOJI IOJHOTO bubmuorexa LIOK
p - ped r https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHUS
29 JlabopaTtopHas pabota «M3mepenue bubmuorexa [JOK
MOKa3aTeNs MPEeJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHuii B TUH3E.
30 dopmyra TOHKOH JIMH3BL. Y BeIMUCHHE bubmorexa OK
MY ' https://m.edsoo.ru/ffOcddle
JIUH3bI
JlaboparopHas padota «MccnegoBanue
31 . patop p i a https://resh.edu.ru/
CBOMCTB M300pa)KEHUH B JIMH3aX)»
Jucnepcus cera. CiioKHBINA COCTaB OEIIOTO
32 ceera. L[et. JITabopaTopHas paborta https://resh.edu.ru/
«HaOnronenue nucrnepcuu cBeTa»
33 Hutepdepennus ceeta. udpakums crera. bubnuoreka [JOK
JudpakuronHas pemeérka https://m.edsoo.ru/ffOced22
34 ITomtepedHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
Onrtruueckue MpuOOPhI M YCTPOUCTBA U
35 PHDOPEHL B yUIP https://resh.edu.ru/
yCIOBUS UX 0€30MacHOTO MPUMEHEHUS
36 ['paHuIIbl TPUMEHUMOCTH KJIACCHIECKON bubnuoreka [IOK

MCXaHHUKH. HOCTy.]'IaTBI CHCI_II/IaJ'IBHOI/iJ TCOpHUU

https://m.edsoo.ru/ff0cf862
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OTHOCUTCIBHOCTHU

OTHOCHTENBHOCTh OHOBPEMCHHOCTHU.

bu6mmoreka [{OK

37
3ameieHre BpeMEHHU M COKpAIEHUE JJTUHBI https://m.edsoo.ru/ff0cfa42
DHeprus U UMIYIbC PEIATUBUCTCKOH
38 gactuipsl. CBA3b Macchl ¢ SHEPTUEH U Brbmiorexa LIOK
1oL p https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUsI TIOKOS
39 KonTponsnas padora «Ontuka. OCHOBbI bubnuorexa [JOK
CIELUAJIbHON TEOPUU OTHOCHTEIIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®ortonsl. opmyna [1nanka. Jueprus u bubnuorexa [JOK
UMITYJIBC POTOHA https://m.edsoo.ru/ff0cfel6
41 OTtkprITHE U HccienoBanne Gpotodddekra. bubmuorexa [JOK
Omprter A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3akonHbl Pportorddexra. YpaBHEeHUE
42 DunmrenHa 11 gororpdexra. «Kpachas Bubnuorexa LTOK
a - «BP https://m.edsoo.ru/ff0d015e
rparuiay Gororddexra
43 JHaBnerune cBeta. Onbitel [1. H. JIeOGenena. bubmuorexa [JOK
XUMHUYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
Texuuueckue ycTpoOHCTBA U MPAKTUYECKOE
44 npuMeHeHue: PoTorneMeHT, GOTOIaATIHK, https://resh.edu.ru/
coJiHe4yHast OaTapes, CBETOIUO/T
45 Pemenue 3aga4 no reme «3JIE€MEHTBI bubnuoreka [JOK
KBAHTOBOM OMTHKM https://m.edsoo.ru/ff0d0302
Monens atoma ToMcoHa. OTBITEL
46 Pesepdopna no paccestHuIO 0-4acTH Bubmmorexa LIOK
PROPA P H https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
b K
47 IToctynater bopa nomorexa LO

https://m.edsoo.ru/ff0d0afa
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Wzny4enue u norjomieHne GOTOHOB MPH

bu6mmoreka [{OK

48 Hepexo;[euaTOMa C OZJHOTO YPOBHS SHEPTUU httos://m.edsoo.ru/ffod0afa
Ha Apyroui. Buasl criekTpos
BoJtHOBBIE CBOMCTBA YacTUIl. BoJHEI 1ie

49 Bpowuns. KoprnyckynspHO-BOJIHOBOU Bubanoreka [IOK
nyanu3Mm. CIIOHTaHHOE M BBIHYXKJIEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue
OTKpBITHE PAIMOAKTUBHOCTH. OTIBITHI

50 Pezepdopna o onpeneneHuo cocrasa bubmorexa HOK

https://m.edsoo.ru/ff0d0fd2
PaZAMOaKTUBHOIO U3ITYYECHHS
CaoncTBa anbda-, 6eTa-, raMMa-U3TydeHHs.

51 Brustaue pagmnoakTUBHOCTH Ha KUBBIE https://resh.edu.ru/
OpraHu3Mbl
OTKpBITHE TPOTOHA U HEUTPOHA. V30TOMBL.

59 Anbda-pacna. DIeKTPOHHBIH 1 bubmuorexa [JOK
MO3UTPOHHBIM OeTa-pacmaz. I'amma- https://m.edsoo.ru/ff0d1162
W3IIy4eHUE
DHeprus CBA3U HYKJIIOHOB B s/ipe. S nepHble

53 peakuun. Snepusid peakrop. IIpo6uemsr, bubnuoreka [JOK
MEPCIEKTUBBI, SKOJIOTHYECKUE ACTIEKThI https://m.edso0.ru/ff0d1356
ANIEPHOU DHEPTETUKU
DneMeHTapHble yacTullbl. OTKpbITHE
MO3UTpoHAa. MeTo bl HAOMIOACHUS U
PErucTpamy 3J€MEHTAPHBIX YaCTHII. bubnnoreka [JOK

>4 Kpyraslit cton «@yHIaMeHTaIbHbIE https://m.edsoo.ru/ff0d0e38
B3auMoiencTBus. EnuncTBO Qusndeckon
KapTUHBI MUPa

55 Oranel pa3BuTusa acTpoHoMuu. [Ipuknagnoe https://resh.edu.ru/
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1 MHPOBO33PEHYECKOC 3HAUCHHE
actpoHomun. Bu 38€31H0T0 Heba.
Co3Be3us, SpKUe 3BE3/1bl, IJIAHETHI, KX
BuauMoOe JBrkeHne. CoJIHeUHas cucTeMa

56

Counure. ComHeuHas akTUBHOCTE. VICTOUHUK

sreprun CoJIHIIA ¥ 3BE3]T

https://resh.edu.ru/

57

3BE3/1bl, UX OCHOBHBIC XapaKTCPHUCTUKH.
3BE3/1BI MIABHOU TIOCIIEI0BATENLHOCTH.
Buytpennee crpoenue 38e31. COBpeMEHHBIC
MPEJICTABIICHUS O TIPOMCXOKICHUU U

spomoruu COTHIA U 3BE3]

https://resh.edu.ru/

58

Mneunbin [1yts — Hama [anakTuka.
TTonoxxenne n gmkenne CoaHIA B
INanaktuke. ['amakTuku. YepHble IbIPHI B
Aqlpax ralakTUK

https://resh.edu.ru/

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonbiioro B3peiBa. PennkroBoe nsnmydeHue.
MeraranakTuka

https://resh.edu.ru/

60

Hepemennsie npo0ieMbl acTpOHOMUU

https://resh.edu.ru/

61

KonTtponbHas padoTa «I1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

https://resh.edu.ru/

62

O6o06maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHYECKOM,
TEXHOJOTHYECKOM, COIMAIBLHON M DTHYECKOM
cdepax AeaTenbHOCTH YelloBeKa

https://resh.edu.ru/

63

O6o6maromuit ypok. Ponb u mecto puzuku
Y aCTPOHOMHH B COBPEMEHHOM Hay4IHOU

https://resh.edu.ru/
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KapTUHE MHUpa

Ob6o6maromuii ypok. Ponb pusnueckoit

64 Teopur B (POPMUPOBAHUHN TIPEICTABICHUN O 1 https://resh.edu.ru/
¢bu3nvecKkoil KapTHHE MUpPa
O06o06maromuii ypok. Mecto ¢gu3ndeckoi

65 KapTUHBI MUPA B 00IIEM STy COBperHHI)IX 1 httos://resh.edu.ru/
€CTECTBEHHO-HAYYHBIX MPEJICTABICHHUH O
pupoIe
P i .M .

66 €3epBHBII ypoK. MarHuTHOE 110J1e 1 httos://resh.edu.ru/
DNeKTPOMAarHUTHAS WHIYKIIHS
P i .0 .0

67 C3CPBHH }:pox i, LCHOBE 1 https://resh.edu.ru/
CTEMANBHON TEOPHH OTHOCHTEIBHOCTH

68 Pesepnbiit ypok. KBantoBas ¢usuka. 1 bubnuoreka [IOK
DJIEeMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH https://m.edso0.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMOHCTpHPOBATh HA MPUMEPAX POJIb U MECTO (PH3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HaydyHOM KapTHHBl MHpa, B Pa3BUTUH COBPEMEHHOMN

TEXHUKU U TEXHOJIOTH, B IPAKTUYECKOM AEATEIBHOCTH JTHOACH

10.2

Y4uThIBaTh T'paHULIBI MPUMEHEHUS H3YyYEHHBIX (PU3MUECKUX MOJeNeH:
MarepuaibHas TOYKA, WHEpIMaJbHAs CUCTEMa OTCU€Ta, aOCOJIFOTHO
TBEPAOE TENO, UACAIbHBIN Ta3; MOJEIN CTPOCHHS Ta30B, KUIKOCTEH WU
TBEPABIX TEJN, TOYEYHBIA JJIEKTPUYECKUH 3apsAx — NpPU PpPEUICHUU

(uznueckux 3aaa4y

10.3

Pacno3naBath (usuueckue sBIeHus (mpouecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYISIPHO-KHHETUYECKOW TEOpUHU
CTpOEHHUs  BellecTBa W  JJEKTPOJAMHAMUKHU:  paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBM)KEHHE, CBOOOIHOE MaJIeHUE Te,
JBUKEHUE TI0 OKPYKHOCTH, MHEPLIUs, B3auMoeicTBue Ten; nuddysus,
OpOYHOBCKOE JBH)XEHHE, CTPOEHUE IKUJIKOCTEH U TBEPIBIX TeT,
W3MEHEeHHE 00BEMa TeNn NpH HarpeBaHWU (OXJIAKIICHHWH), TEIJIOBOE
paBHOBecHe, HCIapeHHe, KOHJACHCAlMs, IUIaBIeHHE, KPUCTAIM3alus,
KUAIMEHHUE, BIAXHOCTb BO3/yXa, MOBBIIICHHWE JAaBJICHHUS raza IpH €ro
HarpeBaHUM B 3aKPBHITOM COCYJIE, CBSI3b MEXK1y TapaMeTpaMH COCTOSHUS

raza B U30IIponeccax; 3JICKTPpHU3alus TCI, B3aHMOHeﬁCTBHe 3apsAa0B

10.4

OnuceiBaTh MCXaHHUYCCKOC JBHXKXCHUC, HCIIOJIb3YH (I)I/ISI/I‘IGCKI/IC
BCJIIMYHHBI: KOOpAWHATA, IIYTb, INEPCMCHICHHUEC, CKOPOCThb, YCKOPCHMUC,
Macca Teja, Chjia, UMITYJIbC TCJId, KHHETHYCCKAA SHCPT s, IOTCHIUAJIbHAA
OHCPIrusA, MCXaHHUYCCKasAd pa60Ta, MCXaHHWYCCKasd MOIOHOCTbL, IIpU
OIIMCAHUU IIPABHIIBHO TPAKTOBATH (1)H31/IIIGCKI/II71 CMBICJI HCIIOJIb3YCMBIX
BCJIIMYHH, UX OO0O3HAUCHHS H CIUHUIBI, HaXOAUTb q)OpMy.TIBI,

CBA3BIBAIOIIUC NTAHHYIO CI)I/I3I/I‘leCI(y1-O BCJIMYNHY C APYTUMU BECIIMUYNHAMU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TE€JI U TEIUIOBBIE SABJICHUA,
HCIIOJIB3 Y (I)I/I3I/I‘-ICCKI/IC BCJIMYMUHBI: HAaBJICHHUEC Ta3a, TEMIICparypa,
CpeaHsAd KHUHCTHYCCKAd ODHEPTUA XAOTHUUYCCKOI'O JABUIKCHHA MOJICKYI,
Cpe€aAHCKBaApaTUYHad CKOPOCTb  MOJICKYJI, KOJIMYECTBO  TCIIJIOTHI,

BHYTpEHHSISl SHEeprusi, padora rasa, Ko3QQHUIMEHT MOJIEe3HOr0 IeHCTBHUSA




TEIJIOBOI'O  JBUTATENsA; IIPU OIHCAHUM IIPAaBWIBHO TPAaKTOBAaTh
(U3NYEeCKUl CMBICI HCHOJB3YEMBIX BEIMYMH, WX OO0O3HAUYCHUA U
€IMHUIBI, HAXOJIUTh (POPMYIBI, CBSA3BIBAIONINE TAaHHYIO (U3NYECKYIO

BCJIIMYMHY C APYTrUMHU BCIMYUHAM

10.6

OnuceiBaThb  W3Y4EHHBbIE JJIEKTPUYECKUE CBOMCTBA BellecTBa U
AIIEKTPUUYECKHE SIBICHUS (TPOIIECCHI), UCTIONB3YS (PU3NIECKUE BETMUNHBI:
JIEKTPUYECKUHN 3apsif, DJIEKTPUYECKOE II0JIe, HANpPsLKEHHOCTH 10U,
NOTEHIMal, Pa3HOCTh MOTEHUHAIOB;, IMPH OIMCAHUU IPABUIBHO
TpakTOBaThb  (DU3MUECKUH  CMBICA  HUCHOJB3YEMBIX  BEIUYMH, HX
0003Ha4YeHMsI U €IMHULIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO

(U3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

10.7

aHAIM3UPOBaTh  (PU3MYECKHE MPOLECChl U  SBJICHUS, HCIOJb3Ys
(u3nueckne 3aKOHbI U MPHUHIIUIIBI: 3aKOH BCeMHUpHOTro TaroteHus, |, Il u
Il 3akoHbI Hpl0TOHA, 3aKOH COXpAaHEHHS MEXaHHMYECKOW DHEpPTUH, 3aKOH
COXpaHEHUs UMITYJbCa, TMPUHIMN CYMEPIO3UIINH CHJ, TPUHIUI
paBHOMpaBUsl  MHEPUUATBHBIX  CHUCTEM  OTCU€Ta;  MOJIEKYISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHMSI BEIECTBA, Ta30Bble 3aKOHBI, CBS3b
CpenHell KHUHETHYECKON SHEpPruu TEeIJIOBOIO JBI)KEHUS MOJIEKYN C
aOCOJIIOTHOW TEeMIEepaTypol, MEepBBIA 3aKOH TEPMOJMHAMHKH; 3aKOH
COXpaHEHHUs DJJEeKTpUYECKOTo 3apsiaa, 3akoH Kymona; mpu 3>ToM
pa3nuyarh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIpaKEHUE U YCIOBUS (TPaHUIIBI, 00IaCTH ) MPUMEHUMOCTH

10.8

OOBICHATE OCHOBHEIE MMPpUHOUIIBL ,I[€I>'ICTBPI$I MalllMH, HpI/I60pOB U
TEXHHYCCKHUX YCTpOﬁCTB; pas3jinuatb  yCJIIOBHUA ux 0e30ImacHoro

HCIIOJIb30BaHUs B HOBCCI[HCBHOﬁ KHU3HHU

10.9

BBINONHATE AKCIIEPUMEHTHI TI0 WCCIICAOBAHUIO (PU3MUYECKUX SIBICHUN U
IPOIIECCOB C HCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEPCHHUU; MpH
3ToM (QOpMYIHpOBaTh MpobiieMy (3a7ady) W THIOTE3y Yy4eOHOTO
IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO0 000pYI0BaHUs,

IMIPOBOAXTD OIIBIT U (I)OpMy.]'II/IPOBaTB BBIBObI

10.10

OCYH.[GCTBJ'ISITL IpsAMBIC 1 KOCBCHHBIC N3MCPCHUA (I)I/ISI/ILIeCKI/IX BCIINYHH,
IIpu 5TOM BLI6I/IpaTB ONTUMAJIBHBIA CII0CO0 U3MCPCHUA U UCIIOJIB30BATb

HN3BCCTHBIC MCTOAbI OLICHKHU HOFpCIHHOCTCﬁ I/I3MepeHI/II71

10.11

HccnegoBaTh 3aBUCHMMOCTHU MCKAY (I)I/ISI/ILIGCKI/IMI/I BCIN4YnHaMHu C
HCIIOJIb30BAHUECM  IIPSAMBIX I/I3MepeHI/II>'I; IIpnu S5TOM KOHCTPYHUPOBATH
YCTaHOBKY, (bHKCHpOBaTB PE3YJIbTAThI HOJ'Iy‘-ICHHOﬁ 3aBUCHUMOCTH
(I)I/I3I/I‘-IGCKI/IX BCJIIMYHMH B BHUIAC Ta6J'II/II_I nr pa(I)I/IKOB, AC€JIaTh BBIBOJBI IIO

pe3yibTaTaM HCCICIO0OBaHUA




10.12

CobmoiaTh paBmiia 6€30MacHOTO TPy/a MPU MPOBEICHUH HCCIEI0BAHUN
B paMKax yd4eOHOro OJKCIePUMEHTa, Yy4eOHO-UCCIIEeIOBATEIILCKOW U
HpOGKTHOfI ACATCIIBHOCTU C UCIIOJIB30BAHUCM U3MCPUTCIIbHBIX YCTpOﬁCTB

¥ 1a00PaTOPHOTO 00OPYAOBAHUS

10.13

Pemats pacuérHple 3amaud C SBHO 33JaHHON (PU3MYECKOW MOJIENbIO,
UCTIONB3YS (U3MYECKWE 3aKOHBl W MPHUHIUIBI; Ha OCHOBE aHaIH3a
YCJIOBHSA 3a/laud BBIOMPATh (PU3MUECKYI0O MOJEIb, BELICIATH (hu3ndeckue
BEMYMHBI U (PopMysbl, HEOOXOaUMBbIE Ul €€ pEIICHHUs, MPOBOIHUTH
pacuéThl U OLIEHUBATh PEANBHOCTH MOJTYYEHHOTO 3HAu€HUs (U3NYECKON

BCIINYNHBI

10.14

Pemats Ka4ueCTBEHHBIE 3a7a4H: BBICTPAaNBaTh JOTHUYECKHU
HEMPOTHUBOPEUHMBYIO LEMOYKY PACCYKACHUW C OMOPOM Ha HM3YyYCHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (I)I/IBI/I‘—IGCKI/Ie SABJICHUSA

10.15

Ucnonb3oBath mpu  pemieHud — yd4eOHBIX  3a7ad  COBpPEMEHHbIE
nH(OpPMALlMOHHBIE TEXHOJOTMH ISl TIOWCKA, CTPYKTypHUPOBaHMS,
UHTEpIpeTali M TMPEACTaBICHUS Y4eOHOW W HaydyHO-TOIMYJISIPHOM
nHpopMaluy, TOJYYEHHONW W3 Ppa3IUYHbIX HCTOYHUKOB; KPUTHYECKU

aHAIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTh mHpHUMeEpHl BKJIaJa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETro

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonb3oBath TeopeTHYECKHE 3HAHUS O (PU3MKE B TOBCEIHEBHOM
JKU3HU 7151 o0ecriedeHus1 0e301acHOCTH MPH OOpaIlleHnH ¢ TprHOopamMu u
TEXHUYECKUMH YCTPOUCTBAMH, IS COXPAHEHUS 30POBbS M COOIIOICHUS

HOPM 3KOJIOTHYCCKOT'O IMTOBCACHUS B 0pr>KaI-0H.I€I71 cpeac

10.18

PabortaTts B rpynmne€ € BBIIIOJHCHHUEM PA3JIMYHBIX COLHAJIBHBIX pOJ'ICfI,
IIJIAaHUPOBATDH pa60Ty rpyuIibl, panruOHAaJIbHO pacipeacisiTb
00SA3aHHOCTH H IUIaHUPpOBATb  ACATCIIbHOCTbL B  HCCTAHAAPTHBLIX
CUTyalludXx, aACKBATHO OLCHHBATHL BKJIAA KaXJIO0TO0 H3 YYaCTHHUKOB

TPYIIBI B pEHICHUE PacCMaTPUBAEMON MPOOIEMBI

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o0ero 0opa3oBaHus

111

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKH B (HOPMUPOBAHUU




COBPEMEHHOM HAydyHOM KapTHHBI MHpA, B PA3BUTHUM COBPEMEHHOU
TEXHUKM U TEXHOJOTHUM, B NPAKTUYECKOM JCATEIBbHOCTH JIIOACH,

LEJIOCTHOCTh U €IMHCTBO (PM3HUUECKON KapTUHBI MUpa

11.2

VY4auTHIBaTh TPAaHUIBI MPUMEHEHHS] M3YyYeHHBIX (DU3MYECKHX MOJIENCH:
TOYEYHBIN JJICKTPUYECKUN 3apsj, sJepHas MOJENb aToOMa, HYKJIOHHas

MO/I€TIb ATOMHOTO si/ipa MPpHU PEeLIeHUH (PU3NUECKUX 33134

11.3

Pacnio3naBate Qu3uueckue SBICHUS (MIPOIECCh) M OOBICHATH HMX Ha
OCHOBE 3aKOHOB JICKTPOJAWHAMHUKHU M KBAHTOBOU (DM3HMKH: dIEKTpUYECKast
MIPOBOJMMOCTh, TEIUIOBOE, CBETOBOE, XUMHUUYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aWMOJICHCTBAE MAarHWTOB, OJJIEKTPOMArHUTHAs  WHIYKIUS,
JeiCTBME MAarHUTHOTO TOJISi Ha TIPOBOJHHUK C TOKOM M JABIDKYIIMKACS
3apsl, OJIEKTPOMAarHUTHblE KOJeOaHUs M BOJHBI, MPSAMOJIMHEHHOE
pacnpocTpaHeHUuEe CBeTa, OTpaK€HUe, MpeoMJieHHe, WHTephepeHIus,
mdpaxius " MOJIAPU3AUS CBeTa, Tucrepcus CBeTa,
dbotosnekrpuuecknii  dpdext (PororddexT), cBeTOBOE MaBICHHE,
BO3HMKHOBEHHE JIMHEWYATOro CIEKTpa aromMa BOJOpOjia, €CTECTBEHHAs U

HUCKYCCTBCHHAA paJJUOAKTUBHOCTD

114

OnwuceiBaTh ~ W3yYEHHBIE  CBOWCTBa  BemiecTBa  (DIEKTPUYECKHE,
MarHuTHBIC, ONTHYECKUE, DJICKTPHUECKYI0 MPOBOJUMOCTh Pa3IMYHBIX
Cpemn) ®  DJIEKTPOMArHUTHBIC  SIBJICHHUS  (MIPOIIECCHI),  MCIIOJB3YS
¢u3nveckne  BEMMYMHBL:  DJCKTPUYECKUW  3apsa, CcHjia  TOKa,
AIIEKTPUUYECKOE HANPSHKCHHE, DJICKTPUIECKOE COMPOTHUBIICHHE, PAa3HOCTh
norennuanos, JJIC, pabora Toka, MHIYKIMS MarHUTHOTO TIOJS, CHJIA
Awmnepa, cwuna JlopeHma, WHIYKTUBHOCTh  KATYIIKH, DHEPTHUs
AJIEKTPUYECKOTO0 U MarHUTHOTO TOJICH, TIEPUOJI U 4acTOTa KoJieOaHUil B
K0JIeOATEIbHOM KOHTYpE, 3apsi/] U CHJIa TOKa B MPOILIECCE TAPMOHHYECKIX
AJIEKTPOMArHUTHBIX KOJICOaHUH, (DOKYCHOE pAcCTOSHHE M OINTHYeCKas
CHJIA JIMH3BI; TIPU OMMCAHUU TPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCIOJIb3YeMbIX BEJIIMYMH, HX O0003HAUYEHUS W CIMHUIIBI, YKa3bIBaTh
(GopMyIbI, CBS3BIBAIOLINE JAHHYK (DU3HUYECKYIO BEIWYHMHY C JPYTHMMHU

BCINYHNHaAMUN

115

OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBLIC ABJICHUA W MPOLCCCHI, HUCIIOJIb3Ys
(I)I/ISI/ILIGCKI/IC BCJIIMYUHEBL: CKOPOCTH JJICKTPOMAIHUTHBIX BOJIH, JIMHA
BOJIHBI M YaCTOTa CBCTA, OHCPrud W UMIIYJIbC (I)OTOHa, nepuong
Inojrypacnaaa, SHEprus CBA3U ATOMHBIX AJCP, [TPHU OIMMMCAHUU NIPABUIIBHO
TPAKTOBATH (I)H3I/I‘ICCKI/II\/’I CMBICI HCIIOJIb3YyCMBIX  BCJIWYHUH, nux
0003HaUYCHUS U CAUHUIIBI, YKA3bIBATh q)OpMyJ'IBI, CBA3BIBAIOIINUC NAHHYIO

(I)I/I3I/I‘-IGCKyIO BCIIMYUHY C OAPYIr'MMU BCJIMYUWHAMMU, BBIYUCIIATH 3HAUCHUC




(bU3HYECKON BEIIMUNHBI

11.6

Ananu3upoBath  (QU3MUECKHE TMPOLECCHl W SBJCHUSA, HCIOIB3Ys
¢usnyeckue  3aKOHBI M NpUHOUNBL:  3akoH  Oma,  3aKOHBI
II0CJIEIOBATENBHOIO U MapauIEIbHOTO COEIMHEHUS IPOBOJIHUKOB, 3aKOH
Jlxoyns — JleHma, 3akOH OJIEKTPOMAarHUTHOM HMHIYKLWH, 3aKOH
IPSIMOJIMHEMHOTO pacHpOCTPAHEHUsI CBETA, 3aKOHBbI OTPAKEHUS CBETA,
3aKOHBI TIPEJIOMJICHHUS CBETa, ypaBHEHHE DiHIITEHHa 1 hoTodddekra,
3aKOH COXPAHEHMs OHHEPruu, 3aKOH COXPAHEHHUS HUMIIYJIbCa, 3aKOH
COXPaHEHHUsl JNIEKTPUYECKOrO 3apsna, 3aKOH COXPAHEHUS MacCOBOTO
qucia, nocrynarsl bopa, 3aKOH pajMOAKTHBHOIO paclaja; Mpu 3TOM
pa3nanyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIPAKEHUE U YCJIOBUS (FpaHMIIbI, 00JaCTH) MPUMEHUMOCTH

11.7

OHpe)Ie.]'ISITB HaIpaBJICHUEC BCKTOpAa HWHAYKIOUHW MArdHuTHOIO  ITOJIA

MIPOBOJTHUKA C TOKOM, CHJIbI AMriepa u cuisl JlopeHiia

11.8

CtpouTh M ONMCHIBaTh M300paXKEHHUE, CO3AaBAEMOE IUIOCKHM 3€pKalloM,

TOHKOUW JTUH30U

11.9

Brimonaare OKCIICPUMCHTBI IO HCCJICIOBAHUIO (1)I/ISI/II-IGCKI/IX SIBJICHUUA U
MPOIIECCOB C HWCIIOJIB30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHHI; MpH
stoM (opmyaupoBaTh mpobieMy (3amady) W TUIOTE3Y Y4eOHOTO
IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYI0BaHUS,

MIPOBOJUTH ONBIT U (OPMYIHUPOBATH BHIBOIBI

11.10

OCYIJ.[GCTBJ'ISITB IIPpsAMBIE U KOCBCHHBIEC U3MCPCHUA (bl/I3I/I‘IeCKI/IX BCJIIMYNH,
IIpu 9TOM BBI6I/IpaTI> ONTUMAJIBHEIN CIIOCO0 HN3MEPEHUA U HCIIOJIB30BATh

HN3BCCTHBIC MCTO/JbI OLICHKHA HOFpCIHHOCTGfI I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3WYECKUX BEIUYUH C HCIIOJIb30BAHUEM
OpsIMBIX ~ M3MEPEHMH; TMpU  ITOM  KOHCTPYHUPOBAaTh  YCTaHOBKY,
(¢ukcupoBaTh pe3yiabTaThl IMOJIYYEHHON 3aBUCHUMOCTH  (PU3UUECKHX
BEJIMYMH B BUJE TaOIUIl U TrpaduKoOB, JNENaTh BHIBOJBI M0 pe3ylbTaTam

HCCIICAOBAHUA

11.12

CobmiogaTe mpaBmiia  Oe30macHOro  Tpyda MpU  IPOBEACHHUH
UCCIeOBaHUNH B  paMkax ydueOHOro OJKCIepUMeHTa, ydeOHO-
MCCIIEIOBATEIbCKOM M TMPOEKTHOM JEATEIBHOCTU C MCIOIb30BAaHUEM

U3MEPUTENBHBIX YCTPONCTB U J1ab0paTOPHOTO 000pYy10BaHUS

11.13

Pemate pacuéTHple 3amaud C SBHO 3aJaHHON (PU3MYECKOW MOJIENbIO,
UCTIONB3Ysl (U3MYECKHE 3aKOHBl W TPHUHIMIBI; HAa OCHOBE aHalIHM3a
YCIOBUS 3aJla4d BBIOMPATh (DU3MUYECKYIO MOJIENb, BBIACIATh (hU3HUECKUe

BCIIMYKWHBI H (pOpMyJ'IBI, HCO6XOI[I/IMBIC s e€ peuicHus, MNpOBOAUTH




pacu€Thl M OLEHUBATH PEAILHOCTH IMOJYYCHHOTO 3HAYCHHS (PU3NYECKOMN

BCIINYNHBI

11.14

Pemats KaueCTBEHHbBIE 3a/1a4u: BBICTpanBaTh JIOTUYECKHU
HEMPOTUBOPEUUBYIO LEMOYKY PACCYKICHUN C ONOPOM Ha H3YYEHHbIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-I€CKI/I€ SABJICHUSA

11.15

Wcnonb3oBarh mpu  pelieHMH  y4eOHBIX  3a7ad  COBPEMEHHbIE
UHPOPMALIMOHHBIE TEXHOJIOTUM JUIS TIOHUCKA, CTPYKTYPHUPOBAHHS,
UHTEPIPETAlUM U TPEACTABICHUS Y4eOHOM U Hay4dHO-TOIMYJISPHON
nHpopMaluy, TOIYYEHHOW M3 Ppa3IMYHbIX HCTOYHUKOB; KPUTHUYECKU

aHAIM3UPOBATH MOJy4aeMYyI0 HH(YOPMALUIO

11.16

OOBSCHATh TPHUHIMIBI JEHCTBUS MAIIUH, TPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3iauyaTh YCJIOBHUS HUX O€30MacHOTO MCIOJIb30BaHUS B

MOBCEIHEBHOMN KU3HU

11.17

[IpuBoauTe mHpHUMeEpsl BKJIala POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHUE IMPOLIECCOB OKPYXKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Uil

11.18

Hcnonb3oBath TeopeTHyecKUe 3HAHUS MO (U3MKE B TOBCEIHEBHOMN
JKU3HU 7151 o0ecriedeHus: 0e30MacHOCTH MIPH 00paIlieHnu ¢ IprudopamMu u
TEXHUYECKUMU YCTPOICTBAMHU, Uil COXPAHEHHS 3I0POBbS U COOIOICHUS

HOPM 3KOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIICH cperie

11.19

PaGorath B rpymnme c BBIIOJIHEHHEM Pa3IMUHBIX COLHUAIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy IPYIIIbI, pallMOHAIFHO paclpeieisaTh 00sI3aHHOCTH U
IUTAHUPOBATh JIESITEIbHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJIeKBaTHO
OLICHMBATh BKJIAJ KaXJIOTO0 U3 YYaCTHUKOB TPYHIbl B pELICHUE

paccMarpuBaeMoii pooIeMbl




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox
pasjaeina

Kona nposepsiemoro

3JIEMECHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOAbI HAYUHOI'O [TIO3HAHUA

11

®dusnka — Hayka o npupoje. Hayuneie metonsl
IO3HAHUS  OKpyxkamomero  mupa.  Poius
JKCIIEPUMEHTA U TEOPHUM B IPOLECCE MO3HAHUS

IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MogenupoBanue  (HU3UYECKUX  SBICHUH W
npoueccoB. Hayunsle runores3sl. ®duznueckue
3aKOHBI U Teopuu. ['paHUIBl MPUMEHHMOCTH
¢uznyeckux 3akoHOB. [IpUHIUIT COOTBETCTBUS.
Ponrp u wmecro ¢usuku B opMHupoBaHHUH
COBPEMEHHOM HAyyHOM KapTHHBl MHUpa, B

MPAKTUYECKOU ESITEIbHOCTH JIOJIEH

MEXAHUKA

2.1

###HPari#KUHEMATHKA

2.11

Mexagnueckoe aBmxkeHue. OTHOCHUTEIBHOCTH
MexaHnyeckoro aswxkeHus. Cucrema orcuéra.

Tpaektopus

2.1.2

[Tepemenienue, cKOpocTh (CpemHsisi CKOPOCTb,
MT'HOBEHHast CKOPOCTb) u yCKOpeHHue
MaTepUaIbHOW TOYKH, MX MPOEKIUH Ha OCHU
cuctembl koopauHat. ClokeHre nepeMelIeHHil

H CIO0XXCHUC CKOpOCTefI

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBVKCHUE. I'paduxu
3aBUCUMOCTHU KOOpJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u nepeMeleHus

MaTepHaHBHOﬁ TOYKHU OT BPEMCHU

2.14

CBoOozaHOe najieHne. Y CKOpeHue CBOOOTHOTO

nmaaCHUuA

2.15

KpuBonuneiinoe  nBmxeHue. PaBHOMepHOe




JIBIDKEHUE MaTepUaIbHOM TOYKHU 1o
OKPY)KHOCTU. YTJIOBass CKOPOCTb, JIMHEHHAs
CKOPOCTb. [epuon U 4acTora.

LleHTpOCTpEMHUTEINEHOE YCKOPEHHE

2.1.6

Texanueckue yYCTpOMCTBA: CIIUJIOMETD,
JBHKCHHE CHApsIOB, LEMHBbIE M pPEMEHHBIE

nepenavn

2.1.7

[IpakTnueckue paboTHI. N3mepenue
MI'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKAY IIYTSMH, IPOWUIECHHBIMU
TEJIOM 32  IIOCIEJOBAaTEIIbHBIE  PaBHBIC
IPOMEXYTKA BPEMEHU IIPU PaBHOYCKOPEHHOM
JBOKEHUH C HAYaJIbHOM CKOPOCTBIO, PaBHOM
Hymo. M3ydeHne NBUKEHUS IIApUKa B BSA3KOM
KHUJIKOCTH. N3yuenne JBUKCHUS TeJa,

OpOIIEHHOTO TOPU30HTATBHO

2.2

##HParf## IMHAMUKA

2.2.1

[Tpunun otHocutensHOCTH ['anmunes. [lepBbiii
3akoH HpbroroHa. HWHepiumanbHblE CHUCTEMBI

oTcuéra

2.2.2

Macca tena. Cuna. IlpuHnun cynepno3unuu

CHJI

2.2.3

Bropoii 3akon HproToHa s mMaTepuanbHOU
TOYKM B HHEPIHUAIBbHOM cucremMe OTcuéra
(MCO). Tpernit 3akon HproToHa  mis

MaTCPHAJIbHBIX TOYCK

2.2.4

3aKoH BCCMHUPHOI'O TATOTCHHA. Cuia TsDKeCTH.

HepBaﬂ KOCMHYCCKaAsA CKOPOCTh. Bec tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIBKEHUS M cuja  TPEHHA  IOKOS.
Kosdpdunument tpenus. Cuna conpoTHUBICHHUS

IIpU ABWXKXCHUU TECJIa B dKUAKOCTU HUJIU Ir'a3C

2.2.7

HOCTyrIaTe.HBHOG U BpallaTeJIbHOC ABUKXCHUC




a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoMEHT CHJIBI OTHOCHTEIBHO OCH BpalICHUA.
[Imeqo cunbl. YcnoBus paBHOBECHS TBEPAOIO
tena B ICO

2.2.9

Texunueckue YCTpPOMCTBA: O IIIUITHUKU,

ABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboTel. M3ydyenuwe aBUKEHUS
Opycka 10O HaKJIOHHOW IJIOCKOCTH  TOJ
JEUCTBHEM HECKOIbKMX cuil. lccnenoBanue
3aBUCHMOCTH CHJI YIIPYTrOCTH, BO3HUKAIOIINX B
nepopMupyeMoil  IpYy)KMHE U PE3UHOBOM
obOpa3lie, OT BEJUYUHBI MX JAedopmariu.
HccnenoBanue yciioBH paBHOBECUS TBEPAOIO

TE€JIa, UMCIOIICTO OCh BpalllCHUSA

2.3

HHHPar#H#3AK

OHbI COXPAHEHINA B MEXAHUKE

2.3.1

Nmnynec maTepuasbHOM  TOYKH, CHUCTEMBI
MaTepuajgbHBIX ToYeK. Mmmynbc cuiasl u

HN3MCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenusi umnyiaeca B MCO.

PeakTuBHOE IBUKEHUE

2.3.3

Pabora cuier

2.3.4

MOoONIHOCTh CHIIBI

2.3.5

Kunernueckas OHEpIusi MaTCpI/IaJIBHOﬁ TOYKH.

TeopeMa 0 KHUHETUYECKOM SHEPTUHU

2.3.6

[TorenumanpHas  sHeprusa.  [loTeHnuanbHas
SHEprusi ynpyro nehopMHpPOBAHHON MPY>KUHBI.
[ToTenuuanbHas  2Heprus  Tena  BOIU3HU

IMOBCPXHOCTHU 3eMun

2.3.7

[ToTenunanbHble W HEMOTSHIMAIBHBIE CHIIBI.
CBs3b pa6OTLI HCIMIOTCHIIHMAJIBHBIX CHUJI C
H3MEHEHHEM MEXaHHMYECKOM OHEPTrUu CUCTCMBI

Tell. 3aKOoH COXpaHCHU MEXaHHUYECKOU SHEPrun

2.3.8

anyrne " HCYIIPYTHUEC CTOJIKHOBCHHA

2.3.9

Texauueckue YCTpOﬁCTBaZ ABUXXCHUC PAKET,




BOJIOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

2.3.10

[Ipaktuyeckue pabotel. M3yuenuwe cBs3M
CKOpOCTEH Tel IpH HEynpyrom yjape.
HccnenoBanue  cBsi3u  pabOTBl  CHJIBI  C

W3MCHCHHEM MEXaHHYCCKOM OHCPruu TCiIa

MOJIEKVJISIPHASA ®U3UKA U TEPMOAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPHUU

311

OcHoBHbIE TI0JIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU. bpoyHnoBckoe
nsuxenue. udpoysus. Xapakrep IBHKEHUS U

BSaHMOHeﬁCTBHH qacCcTHll BEIICCTBa

3.1.2

Mopnenu CTpoe€HMsI Ta30B, JKHAKOCTEH U
TBEPIBIX TN U OOBSICHEHHWE CBOWMCTB BEIECTBA

Ha OCHOBE dTUX MOJIEJIEN

3.1.3

Macca wmonekyn. KomnudecTBo — BemiecTsa.

[TocrosHHas ABoraapo

3.14

TemoBoe paBHOBecue. Temmeparypa u €€

m3mepenue. [kana remneparyp Lenbcus

3.15

Monens UIECATLHOTO rasa. OcHoBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETHUECKOM

TEOpUHN NACAJIBHOT'O Ira3a

3.1.6

AOcomoTHasi TeMriepaTypa Kak Mepa cpenHei
KUHETUYECKOM HHEPruM TEIJIOBOIO JBIKEHUS

yacruil raza. [llkana remneparyp KenbBruna

3.1.7

VpaBuenue Knaneiipona — MengeneeBa. 3aKoH

JlaneTOHA

3.1.8

I'a30BbIC 3aKOHEI. I/Isonpoueccm B HACAJIBHOM
ra3¢ C IOCTOAHHBIM KOJHYCCTBOM BCIHICCTBA:

U30TepMa, U30Xopa, n3obapa

3.1.9

Texuudeckue YCTpPOWCTBA: TEPMOMETD,

6apometp

3.1.10

[Tpaktuyeckue paboTel. M3MmepeHue Macchl
BO3JyXa B KJIaccHOM komHare. MccienoBanue

3aBUCHUMOCTHU MCXKAY IMapaMeTpaMH COCTOAHUA




pa3pekeHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonuHamuueckass cucreMa. BHyTpeHH:A
DHEPrUs TEPMOAVMHAMUYECKOM CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KommuectBo Temnotel u pabora. BHyTpeHHss

SHEPrud OAHOATOMHOI'O UACAJIBHOT'O Ira3a

3.2.3

Buapl Temnonepemaun:  TEIIOMPOBOIHOCT,
KOHBEKIIMSI, W3JIyueHHEe. TermoéMKOCTh Tea.
VnenrHad Temw1oEMKOCTh, BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILIONEPEaAYC

3.24

[lepBb1ii 3ak0H TepMoAauMHaMUKH. IIpumeneHne
IIEPBOTO 3aKOHa TEPMOJIMHAMUKHU K
u3onpoueccam. ['paduueckas MHTepHpeTaLUs

paboThl Taza

3.2.5

TemmoBble MamuHbl.  [IpUHOMOBL  JEHCTBUA
TerIoBbIX MamuH. [IpeoOpazoBanusi I3HEPTUU B
TeIIOBBIX MamuHax. KoadduuueHt nojge3Horo
nevictBust (manmee — KIIJI) TerioBodt MamivHBEI.
Huxn Kapuo u ero KITJ]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mpomeccoB B MPUPOJE.
TemoBbie JIBUTATEIIN. DKOJIOrHuecKue

HpO6J’I€MBI TCIITIOOHEPIr€TUKHU

3.2.7

Texuuyeckue yCTpoiicTBa: JIBUTATEIh
BHYTPEHHETO CrOpaHus, OBITOBOM

XOJIOAWJIBHUK, KOHAUIIUOHEP

3.2.8

[TpakTuueckue paboThl. M3mepenue ynenbHOU

TEIUIOEMKOCTH

3.3

###Par### AT PETATHBIE COCTOSHUWSA BEILIECBA. ®A30BBIE

I[TEPEXO/IbI

3.3.1

[TapooGpa3zoBanue u koHIeHcalMs. Mcnapenue u
KUTICHHE. Y JIelbHasl TeMIoTa MapooOpa3oBaHUsl.

3aBUCHMOCTD TCMIICPATYPhI KUIICHU A oT




JaBJICHU A

AOCOIIOTHAE ¥ OTHOCHTENBbHASA BIIAXKHOCTH

332 BO3ayxa. HacellienHslil nap
Teépnoe temno. Kpucrammmyeckne u amopdHbie
3.3.3 Tena. AHHM30TPONUS CBOWCTB  KPHUCTAJIIOB.
Kunxue kpucramisl. COBpeMEHHBIE MaTePUAITBI
334 [lnaBneHre © KpUCTaUIM3anMs. Y AeIbHAs
o TeryioTa miasyienus. Cyonumarus
3.35 YpaBHEHHE TEIIOBOTO OaaHca
TexHuueckue  yCTpOWCTBA: TUTPOMETP H
336 TICUXPOMETD, KaJIOpUMETP, TEXHOJIOTHH
o MOJIY4EHUSI COBPEMEHHBIX MaTepHAIOB, B TOM
YHCJIe HAHOMATEePHAJIOB, 1 HAHOTEXHOJIOTUT
[TpaxkTrueckue paboTsl. 3MepeHne BaXXHOCTH
3.3.7
BO3yXa
4 OJIEKTPOIMHAMUKA
##HPar#H# I JIEKTPOCTATUKA
411 OnekTpu3anusl Tel. DJeKTpuueckuid 3apsa. JBa
o BUJIa IEKTPUYECKUX 3aPsI0B
412 [TpoBOAHKKH, AUAIEKTPUKH U TTOTYITPOBOHUKH
4.1.3 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa
4,14 B3aumoneiictBue 3apsanoB. 3akon Kynona
DIIEKTPUYECKOE ToJie. Hanpsok€anocTthb
AL5 ANEKTPUYECKOTO HOJIS. [puHumn
4.1 o CYIEPIO3UIIH. Jlunnu HANPSDKEHHOCTH
ANEKTPUYECKOTO MO
416 PaGora cunm  9MEKTPOCTATUYECKOTO  TOJISL.
o ITorennman. Pa3HOCTh MOTEHIIMAIIOB
[TpOBOMHUKK U JAWAPNEKTPUKH B TIOCTOSHHOM
4.1.7 INEKTPUIECKOM ToJe. Judnexrpuueckas
MPOHUIIAEMOCTD
418 DIEKTPOEMKOCTb. Konnencarop.

9J'ICKTpOéMKOCTL IIJIOCKOTO KOHACHCATOpa.




OHeprus 3apsKEHHOI0 KOHJEHCcaTopa

Texnuueckue  ycTpoWcTBa:  3IIEKTPOCKOIL,

419 DIIEKTPOMETP,  DIIEKTPOCTATUYECKAs — 3allUTa,

o 3a3eMJIEHHE 3JIEKTPOIPHOOPOB, KOHIEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED

4110 [IpakTnueckue paboTHI. N3smepenue

EKTPOEMKOCTH KOHJICHCATOPA

4.2

HHHPar##HITIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJJAX

42.1

VYcnosus CYIIECTBOBAaHHUS MMOCTOSTHHOTO
aneKTpudeckoro toka. Mcrounmku toka. Cuma

ToKa. [loCTOAHHBINA TOK

4.2.2

Hanpsxenne. 3akon OMa Juist ydacTka 1enu

4.2.3

DJIEKTPUYECKOE  COMPOTUBIICHUE. Y IETbHOE

COIIPOTHUBJICHUEC BEIICCTBA

4.2.4

HOCHGHOB&TGHBHOG, mapaljiICJIbHOC, CMCIIaHHOC

COCTMHEHHUE MPOBOJHUKOB

4.2.5

PaboTa snextpudeckoro Toka. 3akoH J[xoyms —

Jlenna

4.2.6

MOH_[HOCTB OJICKTPHUYECCKOI'O TOKA

4.2.7

anekTpoaBmwxkymas cwia (manee — DJC) u
BHYTPEHHEE COIPOTHBIICHUE HCTOYHUKA TOKA.
3akon Oma 11 mOJMHOM  (3aMKHYTOM)

3HeKTpI/I‘leCKOI71 OCIIn. KOpOTKOC 3aMBIKaAHHUC

4.2.8

DneKTpoHHas POBOIUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCHUMOCTh  COTPOTHBIJICHUSA
METaJIJIOB oT TEMIEPATYpPHI.

CBepXnpoBOIUMOCTb

4.2.9

OnekTpuueckuii TOK B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

HOHYHpOBO,Z[HI/IKI/I. CoOcTBeHHAs U MMpUMCECHaA
MMPOBOANMOCTD IOJIYIIPOBOJHUKOB. CsoiicTBa p-

n rnepexoaa. HOHYHpOBO,Z[HI/IKOBBIC HpI/I60pBI




4.2.11

ONeKTpUYecKuié  TOK B DJIEKTPOJIUTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUS.

DIIEKTPOIU3

4.2.12

DNIeKTPUYECKUM TOK B rasax.
CaMOCTOSTENBHBIIET W HECAMOCTOSTEIILHBIN
pa3psa. Pa3nuuHble THIBI CaMOCTOSTEIBHOTO

paspsga. Monnus. [1nasma

4.2.13

Texanueckue YCTPOMCTBA: aMIIepMeTp,
BOJBTMETP,  peOCTaT, MCTOYHUKH  TOKa,
JJIEKTPOHArpeBATEIIbHBIE puOopHlI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BAaKyyMHBII MO/,
TEPMUCTOPBI nu (hoTope3ucTopsl,

HOJ'IyrIpOBO)IHI/IKOBBII\/’I Auoa, raJlbBaHUKa

4.2.14

[TpakTrueckue padboTsl. M3yueHnue cmenianHoro
COCMHEHUS PE3UCTOPOB.

N3mepenne OJIC uHCTOYHHMKA TOKa W €ro
BHYTPEHHEro conpotusieHus. Habmonenne

ANIEKTPOIH3a

11 KIJACC

Kox
pa3nena

Koanposepsiemoro
3JieMeHTa

IIpoBepsiemMble Y1eMEHTHI COIEP:KAHUS

4

OJIEKTPOAMHAMUKA

4.3

##HPar##HH#MAT HUTHOE I10JIE. QJIEKTPOMATHUTHAS MHAYKIWA

43.1

Ilocrossnaple Maruuthel. BsamMmonencTBue

IIOCTOSAHHBIX MAarHuTOB

4.3.2

MarnutHoe mionme. BekTtop  MarHUTHOU
uHAyKIMu. [IpuHuun cynepno3unmu. JInauum
MarHuTHOM wuHAyKuuu. KaprtuHa nuHuit
MAarHUTHOM MHAYKIUU TI0J8 ITOCTOSHHBIX

MAar"ouToOB

4.3.3

MarautHoe moJe INpoBOAHHMKA C TOKOM.

KapTI/IHa JMHUI IOl IJIMHHOIO mpsAMOro




MPOBOJHUKA M 3aMKHYTOI'O  KOJIbLIEBOTO
MPOBOJIHUKA, KATYIIKM C TOKOM. OmbIT

Opcrena. B3aumopelicTBue NPOBOJHUKOB C

TOKOM
4.3.4 Cunia Amriepa, e€ MOIyJb ¥ HAaIIPaBJICHHUE
Cuna Jlopenia, e€ MOIyib W HalpaBJCHUE.
JIBr>keHUE 3apsKEHHOU YaCTHUIIBI B
4.3:5 OJIHOPOJIHOM MarHUTHOM Tojie. PaGoTa cuiisl
Jlopenna
4.3.6 SIBIIeHNE ANEKTPOMATHUTHOW HHAYKIIUN
437 [ToTok BekTOpa MarHUTHOM MHAYKIIMU
OJIC wHaykuuu. 3aKOH 3JIEKTPOMArHUTHOM
438 nnaykaun dapanes
Buxpesoe oanekrpuueckoe mone. OJJIC
WHIYKIIUM B TPOBOJHHKE, JBIDKYIIEMCS
4.3.9 MIOCTYNATeNbHO B OJHOPOJHOM MArHUTHOM
oJie
4.3.10 [TpaBuio Jlenna
NHayKTUBHOCTh. SIBJ€HHME CaMOMUHAYKIIUH.
4.3.11
OJIC camouHAYKIIMU
4.3.12 DHeprusi MarHuTHOTO NOJI KaTYIIKHA C TOKOM
4.3.13 DNEKTPOMAarHUTHOE T0JIE
TexHuueckue  yCTpOWMCTBa: MOCTOSIHHBIE
Mar"uThl, 3JIEKTPOMArHUTHI,
43.14
AJIEKTPOBUTATEb, YCKOPHUTENH
3JIEMEHTAPHBIX YaCTUL], UHAYKIUOHHAS 1€Yb
[IpakTryeckue paboTHI. N3yuenue
MarHuTHOTO TOJiI KaTylIKd C  TOKOM.
4.3.15 HccnenoBanue JIeNCTBUSA MOCTOSIHHOT'O

MarauTa Ha paMKy C TOKOM. HccnenoBanue

SAIBJICHUA BHCKTpOMaFHHTHOﬁ HHIAYKIUU

KOJIEBAHM 1 BOJIHBI

5.1

#HHPartH#MEX AHNYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU A




5.1.1

KonebarenpHas cUcTeMa. CBobOoaHbBIC
koneOanusi. ['apMOHMYECKHE  KOJIeOaHMUS.
Ilepuon, wyacrora, ammutyna u  (asa

KoJe0aHuit

5.1.2

[IpyxuHHBIM MasTHUK. MartemaTudeckui

MasTHHUK

5.1.3

YpaBHCHHE TapMOHHYECKUX  KOJICOAHMIA.
KunemaTnueckoe u TMHaMUYECKOE OMHUCAHUE

KOJI€0ATEIFHOTO IBVMKECHUS

5.1.4

[IpeBpaiienue sHEPruv NpU rapMOHUYECKUX
koseOaHusx. CBs3b aMIUIMTYJIbl KoJieOaHUU
UCXOJAHOW  BEIMYMHBI €  aMIUIUTyJaMu

Kose0aHui €€ CKOPOCTU U YCKOPEHHUS

9.1.5

KonebaTenbHbIit KOHTYD. CBoOo1HBIE
AJIEKTPOMArHUTHBIE KOJICOAHHsSI B MICATEHOM
KOJICOATEThHOM KOHTYpE. AHAJOTHS MEXIy
MEXaHHYEeCKUMH ¥ DJICKTPOMAarHUTHBIMHU

konebanusmu. ®@opmyna TomcoHa

5.1.6

3aKOH COXpaHEHUS SHEPruu B HJICATHHOM

KOJIeOaTeIbHOM KOHTYPE

5.1.7

BrIHYyX/ICHHBIE MEXaHUYECKHE KOJIeOaHUsI.
Pe3onanc. Pe3zonancuasn KpHBasl.
BriHyX/1eHHBIS AJICKTPOMarHUTHHIC

KoJieOaHusl.

5.1.8

[TepemenHbIN TOK. CunycouaanbHbIN

HepeMeHHLIﬁ TOK.

5.1.9

MoIHOCTh MIePEMEHHOTO TOKA.
AMIUIUTYZIHOE W JeHCTBYIOIee 3HAYCHUE

CHJIbI TOKA U HAITPSPKCHU A

5.1.10

Tpancdopmarop. IIpousBoacTBo, nepeaaya u
notpeOieHne  DJIEKTPUYECKOH  SHEprum.
OKOJIOTUYECKHE PHUCKH IPU IPOU3BOJCTBE
JNEKTPUYECKON SHEpPIrUu. Kynberypa

HCIIOJIb30BaHUA QJICKTPOOHCPTUHN B




OBCEIHEBHOMU KU3HU

Texuuueckue  ycTpoWcTBa:  cedicmorpad,

5.1.11 ANEKTPUUECKUI 3BOHOK, JIMHUH
aNIeKTporepeaay
[Ipaktnueckue  pabotel.  HccnenoBanue
3aBUCUMOCTH TIEPHOJIa MalbIX KoJieOaHUU
51 12 I'py3a Ha HUTH OT JJIWHBI HHUTU M MAaACChI

rpy3a. MccnenoBanue MepeMEHHOTO TOKa B
HeMd W3 TOCIEA0BATEIbHO COCTMHEHHBIX

KOHJIEHCATOPa, KaTylIKU U Pe3ucTopa

5.2

###Part#H#MEX AHUYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHnuecKue BOJTHBI, YCIIOBHS

pacnpoCTpaHeHU. [Tepuon. CkopocTthb
>21 pacmpocTpaHeHHs M JUIMHA  BOJIHBL

[TorrepeynsbIe ¥ TPOAOTBHBIE BOJHBI

###Par### Wnatepdepenumss u  audpaxiys
522 MEXaHMYECKUX BOJIH

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3BYKa.
>:23 BricoTa Tona. Tem6p 3ByKa

DIIEKTPOMAarHuTHBIE BOJIHBI. YcnoBus

U3ITyYeHUS ANIEKTPOMArHUTHBIX BOJIH.
5.2.4

B3aumnas opuenranus BektopoB E, B u v B

JJIEKTPOMArHUTHOM BOJIHE B BaKyyMe

CoiicTBa ANIEKTPOMArHUTHBIX BOJIH:

OTpaX€HHE, MpPENOMIICHUE, TMOJSPU3aALINS,
223 mudpakausi, uHTephepeHuus. CKopocTb

AIIEKTPOMArHUTHBIX BOJIH

[Mkana 3IEKTPOMArHUTHBIX BOJIH.
5.2.6 IIpuMeHEeHHE DIEKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

[TpuHIUOBI  pafMOCBSI3M W TEJIEBUACHUSL.
5.2.7 Pagmonoxkamus. DNeKTpOMarHuTHOE

3arps3HeHUE OKPYKAIOLIEH cpelibl
5.2.8 TexHuueckue yCTpPOMCTBA: MY3BIKAIbHbIE




WHCTPYMEHTHI, YIbTPA3BYKOBAsl TUAarHOCTHKA
B TEXHUMKE MW  MeJMIUHEe,  pajap,
pamuoONpUEMHHUK,  TEJIEBU30p,  AHTCHHA,

tenepon, CBU-neyn

5.3

H##HtPar#H#OIITUKA

5.3.1

[IpssMOnIMHENHOE pacnpoOCTpaHEHUE CBETA B

ogHOpoAHOM cpene. JIyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHHUS
cBera. lloctpoeHne u300paXkeHHi! B IJIOCKOM

3epKaiie

5.3.3

[penomnenne cBera. 3aKOHBI  TPETIOMIICHHS
CBeTa. AOCOITIOTHBIH IOKa3aTeib

peToMIICHUS

5.34

[TomHoe BHyTpeHHEe oTpaxkenue. [IpenenbHbIN

YIroJ1 IOJIHOT'O BHYTPEHHETO OTPaAKCHUS

5.3.5

Hucniepcust cBera. ClOXHBINH cocTaB 0Oenoro

cBeta. LBer

5.3.6

Cobuparoniue M pacceuBaloOlIUe JUH3BI.
Tonkass nun3a. DOKyCHOE pacCTOSHHE U
OTNTHYECKast cuia TOHKOM JIUH3BI.
[Toctpoenue nzoOpaxkeHuil B COOMpPAIOIINX U
pacceuBaromux JuH3ax. Dopmyna TOHKOM

JIMH3EL. YBeIHWYeHHUE, JaBaeMoe JIMH30H

5.3.7

[Ipenensl NPUMEHUMOCTH TE€OMETPUUYECKOU

OIITHKH

5.3.8

UnTepdepenmms CBeTa. Korepenthsie
UCTOYHHUKH. YcnoBus HaOIr01eHUS
MaKCHMYMOB u MUHUMYMOB B
UHTepPEPEHIIMOHHON  KapTHMHE OT JBYX

CI/IH(1)8.3HLIX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpaxius CBeTa. JudpakonHas
peméTka. YciaoBHe HAOMIOAEHUS TJIABHBIX
MaKCUMYMOB npu najieHuH

MOHOXpPOMATHYCCKOI'O CBCTa Ha




T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Monsipuzanus cBera
TexHuueckue yCTpOMCTBA: O4YKHM, JIyHa,
¢doroanmapar, TPOEKIMOHHBIA  ammapar,
>311 MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAsI OITHKA,
T(pakMOHHAs PEIIETKa, TTOJISIPOUT
[IpakTrnueckue paboTHI. Nsmepenue
5310 nokasareist npenomieHus. MccrnenoBanue

CBOICTB M300pakeHUI B JINH3aX.

Hab6mronenue qucnepcun cBeta

BJIEMEHTHI CIIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

['paHnnBI  TPUMEHMMOCTH  KJIACCUYECKOM
MEXAHUKU. [Toctynatet TEOPUH
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOIYJIS
CKOPOCTHM CBE€Ta B BaKyyMme, IPUHLUII

OTHOCHUTEJILHOCTHA DHUHINTENHA

6.2

OTHOCUTENHLHOCTD OJHOBPEMCHHOCTH.

3amenyieHne BpeMEHH M COKPAIEHUE JJTUHBI

6.3

DHEprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsI3p MacChl C DHEPIHEH W HMMITYJIbCOM
CBOOOJIHOM  4YacCTHIbl. ODHEPrusi  IOKOS

CcBOOOIHOM YaCTHIIBI

KBAHTOBAS ®U3NKA

7.1

##HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. Gopmyna Ilnanka cBsa3u dHEpruu
¢doToHa ¢ ero 4acToTON. DHEPrusi U UMITYJIbC

dboToHa

7.1.2

OTtkpbiTHE U HucciefoBaHue (GoTodheKTa.

OmnbITH AT. Croserosa. 3aKOHEI

dotorddekra

7.1.3

VYpaBHenue OiiHmTeitHa 11 GoTodhdeKTa.

«Kpacnas rpanuna» gortoadpdexra

7.1.4

Hasnenue cBera. OnbiTel [1.H. JIeGeneBa




7.1.5

XUMHYECKOE JIEMCTBUE CBETA

7.1.6

Texuuueckue ycTpoicTBa: (OTOIIEMEHT,

doTonaTuuk, cCoTHEUHAs OaTapesi, CBETOIHO]]

7.2

TPOEHUE ATOMA

7.2.1

Mogens atoma Tomcona. OTBITE
Pesepdopna no nccinenoBaHUIO CTPOCHHUS

aTomMa. HJIaHeTapHaH MOJCIb aToMa

7.2.2

[Tocrynater bopa. M3ny4yenue n noriomeHne
(OTOHOB mpH Iepexoje aroMa € OJHOIo
YPOBHS SHEPTUH HA APYror. Buael ciekTpos.

CrexTp ypoBHEH SHEpPruu aToMa BOJOPOJIa

7.2.3

BomHoBEIe cBolicTBa dYactull. BoJHBI 1€
bporins. KopnyckynsspHO-BOJIHOBOM
nyanu3M.  Jluppakuust  3JEKTpOHOB  Ha

KpHCTaIax

71.2.4

CronranHoe H BBIHY)KICHHOC H3JTYUCHHUC.

YCeTpoicTBO M MPUHIUTI paOOTHI Jiazepa

7.2.5

TexHuyeckue yCTpPOMCTBA: CHEKTpalbHbIN
aHanu3 (CTIEKTPOCKOM), Jia3ep, KBAHTOBBIN

KOMIIBIOTED

7.2.6

[IpakTuueckue paboTHI. Ha6mronenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroapl  HaOMIOACHHS HW  PETHCTPALUU

QJICMCHTAPHbIX YaCTUI]

7.3.2

OTkpbITHE  PAIMOAKTUBHOCTH. OnbIThI
Pesepdopna mo  omperneneHuro  cocraBa
panuoakTUBHOro  u3nydeHus.  CoiicTBa
anb(a-, Oera-, ramMma-uznydeHus. Brmsuue

pPaaAruOaKTUBHOCTH HaA JXUBBIC OPTraHU3MbI

7.3.3

OtkpsiTHE TIPOTOHA U HEeWTpoHa. HyknoHHas
monenb snapa I'eiizenbGepra — lBaHeHKo.

3apsn saapa. MaccoBoe uucno sjapa. M30Tormnsl

7.3.4

Anbda-pacna. ONEeKTPOHHBIN u




MO3UTPOHHBIN Oera-pacma. lNamma-

U3JIydeHHE. 3aKOH paJIMOaKTUBHOTO pachajia

7.3.5

OHeprust CBsI3U HYKJIOHOB B sifpe. SlnepHbie

cwibl. Jledext Macchl sapa

7.3.6

SnepHble peakuun. [lenenue U CUHTE3 sSAep

7.3.7

Snepubiii peaxrop. TepMosiaepHBI CHHTES.
[IpoGnembl ¥  NEpCHEKTUBBI  SACPHOU
SHEPIeTUKU. OKOJIOTUYECKHE  aCIEKThl

AIEPHOMN YHEPTEeTUKH

7.3.8

DnemMeHTapHbIe YaCTHIIBL OTkpbITHE
IIO3UTPOHA. @yH1TaMEHTaJIbHbIE

B3aUMOJICUCTBHUA

7.3.9

TexHnuecKkue ycTpoucTBa: T03UMETP, KaMepa
Bunbcona, sAnepHBIi peakTop, AaToOMHas

oombOa

7.3.10

[Ipaktnueckue  pabotel.  MccrnemoBanue

TPEKOB YacTHII (TI0 TOTOBBIM (hoTOorpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3mHoro Heba. Co3Bes3nus, spKue

3Bé3,Z[BI, IIJIaHETHI, UX BUAUMOC ABUKCHUC

8.2

ComnHeu”as cucrema. IlmaHeTrsl 3eMHOU
rpynnbl. [IaHeThI-TUTaHThl U UX CITYTHHUKH,
KapJIUKOBBIC  IJIAHETHI. Masieie  Tena

CoHEYHOH CUCTEMEI

8.3

Connue, dotochepa u  armocdepa.

CoiHeYHast aKTUBHOCTh

8.4

Nctounuk sneprun CoJiHIA U 3BE3]T

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETUMOCTb,  paauyc, TeMIeparypa, HX
B3aMMOCB:3b. Jluarpamma  «CHEKTpaJbHbBIN
KJJacC — CBETUMOCTB». 3BE3ILI TJIaBHOM
MTOCJICIOBATENIFHOCTH. 3aBHCHUMOCTEL «Macca —
CBETUMOCTBY IS 3BE3] TJIaBHOM

nocCJICa0BaTCIIBHOCTU




H#HPar###BayTpeHHee  cTpoeHue  3BE3[.

CoBpemeHHbIE IIPEJCTABIICHUS 0
8.6 IPOUCXO0XKIEHUU U 3Borony CoHLa U 3BE3 .

Dranbl )KU3HH 3BE3]1

Mneunstii  IIyte — Hama [anaktuka.

CrnupanbHas CTPYKTYypa lNanakTuku,

pacnpeneneHue 3BE€3A, Traza M IbUIM.
8.7 [Honoxenne wu  gBuxenne ConHua B

lamaktuke. Ilnockas u  cdepuyeckas

OJICUCTEMBI I aJlakTUKU

Tunbl ranakTuk. PaguoranakTuku U KBa3apsbl.
88 UEpHble OBIPHI B SApPax raJakTUK

Bcenennas. Pacimmpenue Bceenennoid. 3akoH

Xabb6mna. Paszberanme ramaktuk. Bospact u
8.9 pamuyc Bcenenno#t, Tteopus bombmioro

B3pbIBa. Mogens «ropsue BceeneHHOM».

PenukToBoe u3nyyeHue

Macmrabnas CTPYKTypa Bcenennoid.
8.10 Mertaranaktuka. Hepeménnbie mpoOieMsl

ACTPOHOMHUH




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

» Gusuka, 10 kinace/ Mskumes .., Byxosues b.b., Corckuii H.H.; mon
penakuueit [lapbentreBoit H.A. AkiinonepHoe obmectBo «M3maTenscTBo
«IIpocBemenue»

» dusuka, 11 kinace/ Msikumies I'.J1., Byxosues b.b., Yapyrun B.M.; non
penakmueit [laphentreBoit H.A. AkiinonepHoe o6mectBo «M3aaTeancTBO
«IIpocBemienue»

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

[Tatanuna A.B. ®usuka. Paboune nporpammel. [IpeamerHas TuHUSA
yueOHnkoB cepun "Kiaccuueckuii kype". 10-11 xmaccsl : yue6. mocodue s
obmeo6pazosar. opranm3anuii / A.B. [llatanuna. - M.: IIpocsemnienue, 2017, -

81 c. - ISBN 978-5-09-048587-6.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

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 uac
«OTKpPBITBIA YPOK».
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5. http://www.physics.ru/ - maTepuansl o usmke.

6. www . ege .edu.ru - nadopmanroHHbIN TopTast EI'D.

7. http :// school - collection . edu . ru / - equnas komtekmwust [{OPoB



