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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom denepaibHoil paboyeil mporpaMMbl BOCHUTAaHUS WU
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 oOyyarommxcs 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 METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOIMMOCTh PEATU3ALMHN MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeAMETHbIE, IPeAMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0y4eHuUs.

dusrka Kak Hayka O HambOojee OOMMX 3aKOHAX IPHUPOJBI, BHICTyMHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMH CBOMCTBAMHU W JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBHIIIOJHEHUH UMHU YUEOHBIX UCCIICIOBAHUI.

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 COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, 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 NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
ToJIE.

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

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

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

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJsOTCA (u3HUeckue Teopuu (PopMHUpOBaAHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS 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 M JIa0OpaTOPHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IJIaHWPOBAaHUSA U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpioe BHUMaHWE yAENAETCS PEUIEHUI0 PAaCUETHBIX U KadeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. J[Js KaueCTBEHHBIX 3a/ad MPHOPUTETOM SIBJISIFOTCS 3a/laHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBECHHO-HAYYHOTO IMUKIa. B kaOuHeTe (HM3WUKH JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH UM  O00CCICUYMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE ISl YYEHHYECKUX MPAKTHYECKUX pPabdoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITMGPOBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHUE WX HWHTEJUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

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

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH,

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

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

JlocTikeHnne ITUX 1eNield 00ecTeunBaeTcs PeleHneM CIeAYIoMUX 3a/1ad B

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



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPO(DU3UKH;

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

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢uznueckoll MoJenblo, 3ajay, MOAPa3yMEBAIOLIUX CAMOCTOSTEIBHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

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

e OBJAJCHHE METOJAMH CaMOCTOSITENIbHOTO TUJIAHUPOBAHUS U TMPOBEACHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

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

Ha wuzyuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpEIHETrO OOIIETO
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€NaeT BHIOOP
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Pomp »sKcnepuMeHTa M TEOPUH B IPOLECCE II03HAHWUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3Mku B (GOpPMHUPOBAHUU COBPEMEHHON HAy4YHON 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.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NYyTH U TEpEeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopoctsk. [lepron u wacrora obpamienus. LleHTpocTpeMuTenbHOE yCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHHSI.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGmionenne aBuxeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

HanpagneHnne ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PAaBHBIE MPOMEXKYTKHM BPEMEHM MpPU PaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 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 NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

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

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
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 yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE 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 COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHOW TOuykH. TeopemMa 00 H3MEHECHHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMAbHBIX CHJI C M3MEHEHHUEM MEXaHWYECKOW DSHEPruu CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
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 MEXaHUYECKOW IHEPrUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep IBUKCHHUS W
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. Illlkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeoHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOrO ABWKEHMs dvactull rasza. [llkama
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [lanbroHa. M30mponeccsl B UI€aIbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOHWCTBA W TMPAKTUUECKOE TMPUMEHEHHE: 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, JIOKA3bIBAIOIINE CyIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

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

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu 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.

Paznen 4. JinekTpoanHaMuKa
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,
ANEKTPOMETpP, dBJEKTPOCTATUYECKash 3alluTa, 3a3eMJIEHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKkTpocTraTuyeckas 3aiuTa.

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.

DIEKTPUUECKOE COMPOTUBIEHUE. Y AEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHUBICHUE HCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

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.

[Ipamoe wu3MepeHue »daeKTpoABMXKylIed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOIUMOCTh AUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

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

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHsS B 10 kiacce OCymIecTBIsIETCS 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, (hU3MYEcKash BEIMYMHA, 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, KOTAHI'€HC, OCHOBHOE TPUT OHOMETPUYECKOE TOXKIAECTBO,
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 IPUPOLE.

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 XOJOJUIBbHUK, KOHIUIIMOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, FaIbBAaHUKA.

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.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, 3JIEKTPOABUrATEIb, YCKOPUTEIU 3SJIEMEHTAPHBIX
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 3IEKTPOMAarHUTHOW WHIYKIIUY.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eCTBUS NOCTOSHHOIO MarHUTa Ha PpaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
[Napmonnyeckue konebanus. [lepuon, wacrtora, amrumryia u (asa KoseOaHUM.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATbHOM KOJIe0aTeTbHOM KOHTYpe. AHAJOTHUA MEXKIy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHyX)1€HHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHMUs.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHE PUCKU NPHU MPOU3BOJCTBE 3eKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjeOaTeIbHONM CHCTEMbI (IIPY>KUHHBIA WM
MaTeMaTU4eCKUM MasiTHUK).



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 mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpUOAa MalbIX KOJeOaHWM Tpy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JiuHA BOJHBL [lomepeuHble W MPOJOJBbHBIE 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: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

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

[TpuHIMTIBI paguoCBsI3K U TeneBUAeHUs. Pannonokanms.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

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

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOU KoJieOaHU.



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

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToueuHbIi HICTOYHHUK CBETA.

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

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHblid yroja MOJIHOTO
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 paccenBaronux JuH3ax. GopMyna TOHKOW JIMH3BL. Y BEIUYCHUE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

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

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBINA ammapar, MHKPOCKOII, TEJIECKOM, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB N300paXKEHUH 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 nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

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

CBsI3b MaccChI C 3HepFH€ﬁ 1 UMITYJIbCOM pCHHTHBHCTCKOﬁ qaCTHUIBI. 9Hepr1/151
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 uccienaoBanue Gororddexra. OnbiTel A. I'. CTosmeroBa. 3aKOHBI

dotoaddexra. YpaBHenue DiHmTerHa s pororddekra. «KpacHas rpaHuUiia
doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTUMK, COJIHEUHAsi OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

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.

BonnoBbie 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 nuHeiyaThiX COEKTPOB U3ITYUYECHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

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

Anbda-pacnan. DIEKTpOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
AIEPHON SHEPreTUKU. DKOJIOTUYECKHUE ACTIEKThI IAEPHON SHEPTETUKHU.

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€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKkiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTPAJIbHBIA KJIACC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIAaBHOM IOCIIENOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE



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. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

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

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Aus1 CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Ponb Qu3ukm ©u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTUHE MHpA, POJib PU3NUYECKON TEOPHUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kimacce ocyiecTBIsieTCs C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumores3a, (pusmyeckas BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOCKUMHU HA OCHU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU NMPUPOAE, EUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE 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.



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

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOJKHO OOECIEUUTHh TOCTUKEHUE CIETYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYyYaromIMXcsi PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOIIECCE peaan3allid OCHOBHBIX HaIpPaBJICHUU
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

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

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'yMAaHUCTUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEM;

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

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U HA3HAUYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHIMCKUX YUEHBIX B 0071aCTH (DU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM 4YHCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

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



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3InyHbIM cdepam npodecCHOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HA IPOTS>KEHUU BCEH JKU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

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

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIeld yCTOMYMBOTO Pa3BUTHS YEI0BEUYECTBA;

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

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

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

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETLHO ~ (DOPMYJIMPOBaTh W aKTyaJIM3UpOBaTh  mpolieMmy,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBI C YUYETOM aHalM3a UMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJIILHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIaJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATEIHCKON U MPOCKTHOU ACSITENbHOCTU
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

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

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

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3HPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

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

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (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, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJyYEHUs MH(POpPMALMU (PU3NYECKOrO COAEPIKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPEICTBA HMH(POPMALMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3MUECKOTO COACpPX aHUS B pa3IMYHBIX (opMmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIISITH OOIIIEHHE HA YPOKAaX (PU3UKU U BO BHEYPOUHOH AEATEIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



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

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX IEHUCTBUN C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poiid ¢ YYETOM MHEHHUM YYaCTHHKOB, OOCYXAaTh pe3yibTaThl
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, IPAKTUYECKON 3HAUMMOCTH;

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

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITH MO3HABATENLHYIO NIEATEILHOCTh B OOJACTH
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO J3PYAUIMA B 00JaCTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMH  TIO3HABAaTEIbHOW  pedieKCMH  Kak  OCO3HaHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



yMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSITEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e pPe3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYTUX HA OUIUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

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

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIIMOHATBLHBIM U3MEHECHHSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, HHUIIUATUBHOCTh, YMEHHE JEHCTBOBAaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAONIEH CIIOCOOHOCTh MMOHUMATh SMOIIMOHAJIEHOE COCTOSTHHE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

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

HPEAMETHBIE PE3YJIBTATDBI

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

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHbI MHUpPAa, B PAa3BUTUH COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOJAEIHN CTPOCHHMS Ta30B, )KUAKOCTEW W TBEPIABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU 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 TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, HCIApEHHE, KOHJEHCAlMs, IUIaBJIEHUE, KPUCTAJUIM3AIUs, KUIICHHE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXAaHUYECKOE JIBI)KCHHUE, HCIONB3Yys (PU3NuecKue BEIMYHUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKUIl CMBIC HCMOJBb3yEeMbIX BEIUYMH, WX OOO3HAUYCHHUS] U E€UHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETHYECKasl SHEPTUsl XaOTUUYECKOTO JBMIKCHUSI MOJICKYJI, CpPeIHEKBaApaTUIHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WUYECKU CMBICH HCIOJNB3YEMbIX BEJIMYMH, HX
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, HANPSHKEHHOCTD MOJISI, MMOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKHUE TMPOIIECCHl U SBICHUS, UCTONB3Yyd (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHIUI CYNEPINO3UIUN CHWJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHUCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KymoHa, mpu 3TOM pas3inyarth CJIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIOJIH30BAHUS B
MOBCEJHECBHOM KU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO O0OpYJIOBaHUs, MPOBOJIUTH OIBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

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

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
¢dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

co0Jiro1aTh MpaBmwia 0E30MacHOro TpyjAa MPU MPOBEIACHUN HCCIICIOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PU3MUYECKHE 3aKOHBI U MPUHIHUIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aa4H
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pemaTh KaYeCTBEHHbIE 3a/1a4: BBICTPAUBATH JJOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY PpaCCYXIEHUW C OMOpOl Ha M3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTABIICHUS YYEOHOW U HAYYHO-TIOMYISIPHOU 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
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpymNe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYyNMbl, pPAlMOHAIBHO pacHpeAeNiaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] K&KJIOTO M3 YYACTHUKOB IPYIIIBI B PEIICHNE PacCMaTPUBaeMOU MPOOIIEMBI.

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

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B MPAKTHYECKON NEATEITHHOCTH IOJEH, IEeOCTHOCTh W E€IMHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETa, SiACpHAs
MOJIelb aTOMa, HYKJIOHHAs MOJENbh aTOMHOTO sJipa MpH pPEmeHUuH (PU3MUecKux
3ajay;

pacmno3HaBaTh (pu3nUecKkue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMUYECKOE, MarHWTHOE JCWCTBUS TOKA, B3aWMOJICHCTBHE
MarHWTOB, OJEKTPOMAarHWTHAash WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepennus, audpakuuds W MOJSpHU3AlMsS  CBETa, JHCIEepCUs CBeTa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYAaTOro CHEeKTpa aToMa BOJOpPOAa, €CTeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUUYECKYI0  MPOBOAMMOCTb  pA3IUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHATHOTO Toysl, cwia Awmrmepa, cuia JlopeHIla, WHIYKTHBHOCTD
KaTyIIK{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO TMOJeH, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KoJeOaHul, (OKYCHOE pacCTOSHHE U
ONTHUYECKAs] CWUJIa JIMH3BI, TPU ONHCAHWHA MPABUIHHO TPAKTOBATH (PUIMUECKHMA
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHUA U TPOIECCHI, HCIONb3YS
¢usnueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |



4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUNU CMBICIH
WCIIOIb3YEMbIX BEJIWYUH, UX OO0O3HAYEHUS M EIUHUIIBI, yKa3bIBaTh (OPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEN0BATENBHOTO U NapaJLIEIbHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIUTeHa ans gororddexra,
3aKOH COXPAaHEHUS SHEPrUM, 3aKOH COXPAHEHHs HMITYJIbCA, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE W YCIOBUA (TpaHMIlbl, 00JIACTH)
NPUMEHUMOCTH;

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 IPSAMBIX M KOCBEHHBIX WM3MEPEHUN: IIPU ITOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE U3MEPEHUsS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3YNIBTATHl MONTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE TAOIUI U
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TIPOSKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIONIb3YS (PM3MYECKHE 3aKOHBI U TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4u
BbIOMpaTh (PU3NYECKYI0 MOJEINb, BBIACIATh (U3UUECKUE BEIUYMHBI U (DOPMYIIBI,



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

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIIOPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TMIpeACTaBlIeHUd Y4eOHON W Hay4YHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOJIydaeMyto HHPOPMALIHIO;

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 OOBICHEHUE MPOIIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
YCTPOMCTBAaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJEHUS HOPM SKOJOTUYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpyNIE C BBHIMOJIHEHWEM pA3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PELIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

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



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

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



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

11 KVIACC

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

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

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



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

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

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

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

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



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubmmorera [JOK
! https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.

7 Z[I]:I/I)KGHI/IC MaTepuaabHON TOYKHU IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cyneprosiii cit. Bropon ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brbmmorexa [OK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagpduumeHt Tpenus.

13 Cuia cinpomsne:{bp(};){ npu I[BI/I)P;(CHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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

[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3menenus. KomnyaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

35
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [JOK

AES. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTasLioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIOBOO bajanea https://m.edsoo.ru/ff0c6820
45 DnekTpusaius Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH dIIEKTPUYECKUU bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmiorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO Eubmorexa HOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenmna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

Pe3epBHblit ypok. KonTposibHas
pabota o Teme "DaekTpoauHaMuka /
Bcepoccuiickas mpoepodHas paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O6o06maromuit ypok
«nexTpoanHamuka» / Becepoccuiickas
npoBepoyHas paboTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAs IPOBOAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COIPOTHBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOJUMOCTD



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTpUUECKUU TOK B BaKyyMe.

62 . 1
CBoUCTBA AIIEKTPOHHBIX ITYYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U

63 IpUMecHast MpoBoauMocTh. CBoKCTBa 1 bubnuorexa [JOK
p—~n-nepexoa. I1oynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
npuOOpHI
DNEeKTpUUYECKUU TOK B PACTBOPAX U

64 pacIuiaBax 3J€KTPOJIMTOB. 1 bubnnorexa [JOK
DNEeKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DneKkTponu3
DJIEKTPUYECKUH TOK B ra3ax.

65 CamMOoCTOSITENNbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DNEeKTpUYECKUE MPUOOPHI U

66 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KounTponbnas pabota o teme

67 «Onekrpocraruka. [locTossHHBIN 1 bubnuoreka [JOK
3eKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
PesepBHblit ypok. O6o0maromuii ypok bubnunoreka [JOK

68 1
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ ng:)a22§:fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa critb https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHoU nuaykuuu. J/1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykuuu Papanes

JIaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSH. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs [1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas paboTa o Teme
«MarsuTtHoe noJe.
DNeKTPOMarHUTHAS MHIYKLIHS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX Koyie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXPAaHCHUA SHCPIruru B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemennbIn TOK. CHHYCOMAAIBHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCHCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepead

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPTUH B MOBCEIHEBHOU
KHN3HH



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTponshas paborta «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [IOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHbin bubnnoreka [JOK
YIOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTess MPEeIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas padoTa

31 «MccnenoBanue CBOHCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Cll0KHBIN COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBUSA WX 0€30IaCHOTO MPUMEHEHUS
['panu1el MPUMEHUMOCTH
36 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubmuoreka [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Eubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYIbC PEISITUBUCTCKON
3 FIECP . bubnuoreka [JOK
38 yacTulilbl. CBS3b MAaCChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMIYJIbCOM. DHEPrus MOKOos
KonTtponsHas padora «OnTHKa.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNIbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
U UMITyJbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
(porosdexra. Ompirer https.//m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl porodrddexra. YpaBHeHue
- di P P bubmmoreka [{OK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gorosrdpdexra
JaBnenue cBeta. OnbitTer [1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubnmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiucTBa u
MIPaKTUIECKOE TPUMEHEHHE:!
44
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IEeMEHTBI bubmuoreka [JOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bubnuoreka [JOK
47 I1 b
OCTyTIaTet bopa https://m.edsoo.ru/ffOdOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 n I/I}II'Iqe exoJie aTOMEIlH co H(()ll)"O OBHSI bubmnorexa [IOK
p pEXOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOMCTBA YacTHll. BOJIHBI
. bubnmuoreka [JOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PaAOAKTUBHOI'O U3JTYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoricTBa anbda-, 6era-, raMmma-
n3iydyeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.

S nepubie peakuuu. AnepHbId
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HaOMIOACHUS U
PErucTpaLyy 3JEMEHTAPHBIX YACTHII.
Kpyraslii cton «@yHaaMmeHTalIbHbIE
B3auMoOaeucTBUA. EAnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

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

55

DTanbl pa3BUTHS ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YE€HHE aCTPOHOMUM. Buj
3B€31HOTO Heba. Co3Be3us, IpKue
3BE3/bI, INIAHETHI, UX BUAUMOE
nerkeHue. CoJlHEUHas cucrema



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connne. ConHedHas aKTUBHOCTb.
Ncrounuk sneprun CoJiHIA U 3BE3]T

57

3BE3/1bl, KX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTEeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€311. CoBpeMeHHbIE
MIPEACTABICHUS O MIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [Iyre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamakTtuke. ['anaktuku. YepHsle
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padoTa «I1eMEeHTBHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb




¢u3nveckoit Teopun B GopMUpOBAHUH
NpeacTaBiIeHU 0 PU3nIecKoi
KapTUHE MHpa

Oo6o06maromuit ypok. Mecto
65 ¢bu3nvecKoil KapTHHBI MHpa B 00IIeM
psLy COBPEMEHHBIX €CTECTBEHHO-

HAay4YHBIX MPEJCTABICHUNA O IPUPOJC

66 PesepBHbIl ypok. MarautHoe noie.

DneKTpOMarHuTHasE WHIYKITUS

Peseprubiit ypok. Ontuka. OCHOBBI
67 CHCIHATEHON TeOpHH
OTHOCUTEIBHOCTH

Pesepnsrif ypok. KBantoBas ¢pusuka.
68 DNeMEeHTHI aCTPOHOMUH U

acTpopU3UKHU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMoHCTpHpOBaTH Ha TpUMEpax pojib W MeCTO (U3HKH B
(hopMUPOBAaHUM COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKH M TE€XHOJIOTHM, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (U3NUYECKUX MOJIENIEH:
MarepuaigbHas TOYKa, WHEpIUalbHAas CHCTeMa OTCYETa, aOCOJIFOTHO
TBEPAOE TEJO, UACAIbHBIN Ia3; MOJECIN CTPOCHUS Ta30B, )KUIKOCTEH U
TBEPABIX TE€J, TOYEYHBIM JIIEKTPUYECKHM 3aps — IpU PEIICHUH

(buznueckux 3aaa4y

10.3

Pacno3naBath ¢usnveckue sBICHHS (MIPOIECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYJISIPHO-KHHETUYCCKOW TEOpHH
CTpOCHHSI BEUIECTBA W  DIEKTPOJUHAMHKH: pPAaBHOMEPHOEC U
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE IBW)KCHHE, CBOOOIHOE MajJCHUE
TEJ, JBW)KCHHUE IO OKPYKHOCTH, WHEPIHs, B3aUMOJICHCTBUE TEIl;
muddy3us, OpPOYHOBCKOE JBHKEHHE, CTPOCHUE  JKHIAKOCTEH U
TBEPIBIX  Ted, W3MEHeHHe oObéMa Teln TpH  HArpeBaHHH
(oxmaxkJieHuu), TEIJIOBOE paBHOBECHE, HCIApPEHHE, KOHJICHCAIUS,
IUIaBJICHHE, KPHUCTAJUIM3AllHs, KHIICHWE, BII&XXHOCTh BO3yXa,
MIOBBIIIICHUE JIABJICHHS T'a3a NIPU €ro HarpeBaHUH B 3aKPBITOM COCY/IE,
CBSI3b MEXKJy IapamMeTpaMu COCTOSIHHSI Ta3a B H30IpOIEeccax;

QJICKTpU3alusAa TCII, BSaHMOHCﬁCTBHe 3apsAa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBMJKEHHE, HCHONb3Yys (U3NYecKue
BEJIMYMHBI: KOOpJIMHATA, MYyTh, IEpEeMEIEeHUEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJIbC Tela, KHHETHYeCKas DJHEprus,
NOTEHIMaJbHAs JSHEeprus, MexaHuueckas paboTa, MexaHHYecKas
MOIITHOCTh; U ONHCAHUM NMPABUIBHO TPAKTOBATH (PU3UUYECKUN CMBICI
UCTOJIb3YeMbIX BEJIWYMH, HUX OOO3HAYEHHUsS M E€IUHHULBI, HAXOIUTh
(opMyIbl, CBS3BIBAIOLINE JTAHHYIO (PU3MUECKYIO BEITUUUHY C APYTHMMHU

BCIMYMHaAMHU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA T€JI U TEIJIOBBIC




SIBIICHUS,, MCIOJb3ysl (U3MUYSCKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIepaTypa, CpeAHsSsl KHHETHYCCKash SHEPIrus XaoTHYECKOIro
JBW)KCHUS MOJICKYJI, CpEIHEKBaJpaThyHas CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIIOTHI, BHYTPCHHsSI JHeprus, pabora rasa,
KOO (DUIIMEHT TMOJE3HOTO JICHCTBUSI TEIUIOBOTO JIBUTATENsI; MPH
OTHCAHUH MIPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCIOJIb3YEMbIX BEIMYUH, WX OOO3HAYCHHS W CIUHHIIBI, HAXOIUTh
(bopMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU

BCIIMYUHaAM

10.6

OnuceiBaTh HM3y4EHHBIE DJIEKTPUYECKUE CBOWCTBA BeEIlECTBA U
JNIEKTpUYECKHE  sBJIEHUS  (MpOLECChl), MCHONb3yd (U3HUECKUe
BEJIMYMHBI:  DJEKTPUUECKUH  3apsia,  DJIEKTPUYECKOe  TOJIe,
HanpspKEHHOCTh  TMOJIA, MOTEHIMAN, pa3HOCTh NOTEHLUAIOB; MpH
OTHMCAHWUU MPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOIb3yEMbIX
BEJIMYMH, WX OOO3HAYEHMs] M €IWHULBI, YKa3blBaThb (OPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JPYTUMHU

BEIMYMHaAMU

10.7

aHATM3UPOBaTh (PU3MUECKUE TMPOLECCHl M  SIBICHUS, HCIOJb3Ys
(u3uYecKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, |, Il
u Il 3axkonsr HpioTOHA, 3aKOH COXpaHEHHUS] MEXaHWYECKOW SHEPIHH,
3aKOH COXPAaHEHUsI UMITYJIbCA, IPHHINI CYIIEPIIO3UIIUU CHJI, TTPUHITHIT
paBHOIIPAaBHS  HMHEPIHAIBHBIX CHUCTEM  OTCUETa; MOJICKYISIPHO-
KWHETHYECKYI0 TCOPHIO CTPOCHHS BEIIECTBA, ra30BbIC 3aKOHBI, CBS3b
CpelHel KHHETUYECKON SHEPruH TEIUIOBOTO JBM)KCHHUS MOJICKYJ C
a0COJIIOTHOW TEeMITEpaTypo, MEpBBIA 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHEHHs JJICKTPHUYECKOTO 3apsaa, 3akoH KyioHa, mpu 3TOM
pa3nuyath CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIP2KEHUE U YCTIOBUS (TPAHULIBI, 00JIACTH ) MTPUMEHUMOCTH

10.8

OOBICHIATE OCHOBHBIE IIPHUHIUIIbBI HeﬁCTBHﬂ MaliuH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jiindatb YCIOBHUA HUX 0e30I1acHOTO

HCIIOJIb30BaHUs B HOBCCHHCBHOﬁ KHU3HHU

10.9

BhITIONHATE SKCIIEPUMEHTHI M0 UCCIIEA0BAHUI0 (PU3NYECKUX SIBICHUN U
MPOIIECCOB C MCIOJIb30BAaHUEM MPAMBIX U KOCBEHHBIX U3MEPEHHI; IPH
3ToM (QOpMYyIHpPOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY U3  MPEII0KEHHOTO

O60py,Z[OBaHI/I$I, MMPOBOAUTH OIIBIT U q)OpMy.]'II/IpOBaTL BBIBOIbI

10.10

OCYH.[GCTBJ'IHTL npsAMBIC W KOCBCHHBIC H3MCPCHUMA (bI/I3I/IHCCKI/IX

BCJIMYUH, IIPU 3TOM BBI6I/IpaTB OINTHMAJIBHBIN CIIOCO0 HU3MCPCHUA U




HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKN HOI‘pGH.IHOCTGfI 1/13MepeHm”1

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAYy (PU3MUYECKMMH BEIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHUM; NPU 3TOM KOHCTPYHPOBAThH
YCTAaHOBKY, (PUKCHPOBATh pe3yJabTaThl MOJYYCHHOH 3aBHCHMOCTH
(u3nYeCcKUX BEIMYUH B BUAE TaONUI U TPapHUKOB, AEIaTh BHIBOJABI O

pe3ysibTaTaM UCCIlIeOBaHUs

10.12

Cobnromate mpaBwia  0e30MacHOro  Tpyda TpU  IPOBEICHHUH
UCCIICIOBAaHMK B  paMKax Y4eOHOro JKCIEPUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOM M MPOEKTHOM NEATEIBHOCTH C HMCIOJIb30BaHUEM

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemrate pacu€THbie 3a7auu ¢ SBHO 3a/JIaHHON (DU3UYECKON MOJIETBIO,
WCTIONB3Ysl (PU3MUECKHE 3aKOHbI M TPHUHIUIBI, HA OCHOBE aHalM3a
YCIIOBHSL  3a7aud  BBIOMpATh  (DU3WYECKYI0 MOJENb, BBIICTATH
(bu3uveckne BeMMYMHBI U (POPMYIIBI, HEOOXOAUMBIC I €€ pereHus,
MMPOBOJIUTH PACUYETH M OLIEHUBATh PEATLHOCTH MOTYICHHOTO 3HAYCHUS

(hbU3UYECKON BETUIHHBI

10.14

Pemate  kadecTBeHHBIE  3aJa4u: BBICTPAWBaTh  JIOTHYECKH
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYX IACHHUM C OMOPON Ha M3ydCHHbIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/I‘ICCKI/IC SIBJICHUSA

10.15

Hcnonb3oBath mpu  pemieHMHd  yueOHBIX 3aJad  COBPEMEHHBIE
WH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTYpUPOBaHMS,
WHTEpIpeTali U MPeJCTaBlICHUs Yy4eOHOM W HayYHO-TIOMYJISIPHOMN
uH(bOpPMaIIMKY, MOJYYEHHOW W3 Pa3IUYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTh mpHUMEpHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOUIETO

MHUpa, B pa3BUTHC TCXHUKHU U TEXHOJIOTMi

10.17

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUS MO (PHU3MKE B TIOBCEAHEBHOM
YKU3HU I obecrieueHns 6€30MacHOCTH Mpu OOpalleHuH ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOWCTBAMH, JIJISI COXPAHCHHUS 3I0POBBS H

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOTHYC€CKOI'O IIOBCACHUA B Opr>K8.IOIlICﬁ cpeac

10.18

PaGoTtaTh B rpyIne ¢ BBINOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIaHUPOBaTh  paboOTy  TpYNIbl, palMOHAIBHO  paclpeaessTh
00s3aHHOCTH M IUJIAHUPOBATh JESITENBHOCTh B HECTaHJAPTHBIX
CUTYyallMsiX, aJeKBaTHO OILIEHUWBATh BKJAJ KaXKJOIO W3 YYaCTHUKOB

TPYIIBI B peLIeHHE pacCMaTpUBAEMON TPOOIIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE PE3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

111

JleMoHCTpHpOBaT, Ha TpUMEpax poidb W MecTo (u3uKu B
(hopMHpOBaHHH COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKH M TEXHOJIOTMMU, B MPAKTUYECKON AEATEIbHOCTH

JIOIEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (U3NUYECKUX MOJIENIEH:
TOYEYHBIN JJIEKTPUYECKUI 3aps, sSAepHas MOJEIb aToMa, HyKIOHHAs

MOJIeJIb AaTOMHOTO si/ipa MpU pelIeHNH (PU3NUECKUX 33134

11.3

PacnioznaBate (usnueckue sBieHust (Mpolecchl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  DJIIEKTPOJMHAMUKMA H  KBAaHTOBOH  (pu3mKwM:
AIIEKTPHYECKasi MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHuTHOE JICUCTBUS  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
AIIEKTPOMArHWTHasE WHAYKIMS, JeHCTBHE MArHUTHOTO TIOJIsI Ha
MPOBOJHUK C TOKOM M JBIXKYIIHUWCA 3apsl, SJIEKTPOMAarHUTHBIE
KojeOaHus W BOJHBI, NPSAMOJMHEHHOE PpacHpOCTpaHEHUE CBeETa,
OTpaXEHUE,  TpeloMyIeHHe, uHTepdhepeHus, audpakuus ¢
TOJIIpU3allis CBETa, AUCHepcHsl cBeTa, (hoTolnmekrpuyeckuii dddexT
(boToapdexT), cBeTOBOEC MaBleHHWE, BO3HUKHOBEHUE JIMHEHMYATOTO
CIEKTpa aToMa BOJOPOJAa, €CTECTBEHHass W  HCKYCCTBEHHas

PaaruOaKTHBHOCTDb

114

OnuceiBaTh  M3Y4YEHHBIE CBOICTBA  BellecTBa  (AJIEKTPUYECKHE,
MarHuTHbIE, ONTUYECKUE, DJICKTPUUYECKYIO MPOBOJUMOCTh Pa3IMYHBIX
Cpel) © OJIEKTPOMArHUTHbBIE sIBIEHUS (TIPOIIECCHI), HCIOJIB3YS
(¢u3nueckue  BENWYMHBI:  DJICKTPUUECKUH  3apsan, Ccuila  TOKa,
JNIEKTPUYECKOE  HANpPSDKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHUE,
pasHocTh noTeHnuanos, DJC, paboTa TOKa, MHAYKIHS MarHUTHOTO
noyig, cuwia Awmmepa, cwia JlopeHna, WHIYKTUBHOCTH KaTYIIKH,
SHEPTUsl ANEKTPUUYECKOTO W MArHUTHOTO TMOJEH, MepuoJ M YacToTa
Kosie0aHuil B Koe0aTeIbHOM KOHTYpE, 3aps/l U CHia TOKa B Mpoliecce
TapMOHUYECKHIX ANEKTPOMAarHUTHBIX KoJIeOaHu, dokycHoe
paccTosiHMe W ONTHUYeCKas CHJa JIMH3BI, NMPU OMUCAHUU TPABUIBHO
TpPakTOBaTh (PUIWYECKUH CMBICT HUCIHOJB3YEMBIX BEIMYUH, UX
0003HaYeHHs] WM EOUHHIIBI; YKa3blBaTh (OPMYJBI, CBS3BIBAIOIINE

JAHHYIO (PU3MYECKYIO BETUYUHY C JPYTUMU BEIMYMHAMHU




115

OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHUA U MPOLCCChI, UCITIOJIb3Y
(1)I/ISI/II-ICCKI/IC BCJIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBCTA, OSHCPIUA U HUMIIYJIbBC q)OTOHa, nepunon
nojypacmaga, OSHCPrud CBA3M ATOMHBIX AACp;, IIPU OINHMCAHHUU
IMPpaBUJIbHO TPAKTOBATbh (1)I/I3I/I‘~I€CKI/II71 CMBICJI UCITIOJIB3YCMbIX BCIWYUH,
nX 0003HAYEeHUS U CANMHUIBI, YKa3bIBaTb q)OpMYJH)I, CBA3BIBAOIINEC
JaHHYIO (1)I/I3I/I‘I€CKyIO BCIIMYUHY C APYTUMHU BCIIMYHMHAMH, BBIYUCIIATH

3HaYeHUE (PU3NICCKON BEITMIUHBI

11.6

AHanu3upoBath (PU3MYECKHUE TIPOIECCHl U SBJICHUS, MCIOJB3YS
(¢u3uyeckue 3aKOHBI W NpPUHOUNBL  3akoH Oma,  3aKOHBI
MOCJIEOBATENILHOTO W TapaJlJIeIbHOTO COEIUHEHUS TPOBOJIHUKOB,
3akoH /[xoyns — JleHna, 3akOH 2J€KTPOMAarHUTHOW MHAYKLHH, 3aKOH
MPSIMOJTMHENHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUSI CBETA,
3aKOHBI ~ MPEJIOMJIEHUA  CBETa, ypaBHEHWE  OWHINTEWHA Ui
dboTodddexra, 3aKOH COXpAaHEHHS DOHEPrUH, 3aKOH COXpPaHCHHS
WMITyJbCa, 3aKOH COXpaHEHWsI DJIEKTPUYECKOro 3aps/a, 3aKOoH
COXpaHEHHMs]  MaccoBOr0  4WcCla, TOCTyiaarel  bopa, 3akoH
paauoaKTHBHOTO paclajaa, TMpd ITOM pa3iudarh CIOBECHYIO
(hopMYyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE M yCIOBUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HaIrpaBJICHUEC BCKTOpa HWHAYKIOUHW MAarHUuTHOI'O I10JIA

MPOBOJITHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopeniia

11.8

CTpOI/ITB KU OIIMUChIBATHL H30 6pa)KeHI/I€, co3gaBacMoO€  IINIOCKHM

3€pKajJoM, TOHKOU JIMH301

11.9

BBINONHATE SKCIEPUMEHTHI TIO UCCIICOBaHUIO (DU3NYECKUX SIBICHUN U
IIPOIIECCOB C MCIOJH30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPECHUN; MPH
3ToM (QopMyIHpOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOro
IKCMIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIIOKCHHOTO

060py,Z[OBaHI/IH, IIPOBOAWTD OIIBIT U (1)OpMYJ'II/Ip0BaTB BBIBObI

11.10

OCYH_[CCTBJ'ISITL OpsAMBIC W KOCBCHHLIC H3MCPCHUA (1)H3H“I€CKI/IX
BCIIMYHH; IIpU 3TOM BBI6I/Ip8.TB ONTUMAJILHBIA CIIOCO0 HU3MCPCHHUA U

HCIIOJIb30BaTh U3BCCTHBIC MCTOAbI OICHKH HOFpeHlHOCTeﬁ HBMGpGHHI’I

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKMX BEJUYMH C UCIOJIB30BAaHUEM
OpSIMBIX ~ M3MEPEHUM; TpU OTOM KOHCTPYHpPOBaTb YCTaHOBKY,
(bUKCUpOBaTh pPE3YAbTATHl MOJYYEHHOM 3aBUCUMOCTH (PH3UUECKUX
BEJIMYMH B BUJIE TaOIUIl U TpadUKOB, IeaTh BBIBOIbI [0 pe3yabTaTaM

HUCCICIOBaHUA

11.12

Cobmronate mpaBuiia 0€30MACHOTO TpyAa MpH  I[POBEACHUU




UCCIeI0OBaHUN B paMKax Y4eOHOTO OKCHEpHMEHTa, Yy4eOHO-
HCCJIEIOBATEIIBCKOM U MPOECKTHOM NESATEIBbHOCTH C UCIOJIb30BAaHUEM

MU3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PyI0BaAHUS

11.13

Pemate pacuérHbie 337a4d C SBHO 3aJaHHOW (DPU3NYECKON MOJEIBIO,
UCTIONB3Ys (pu3MyecKre 3aKOHBl M TNPUHIMIIBI, Ha OCHOBE aHAIM3a
YCIOBHS 3a/a4d  BBHIOMpAaTh  (PU3MUECKYI0O MOJENb, BBIACIATH
¢u3nveckre BETUYUHBI U (POPMYIIBI, HEOOXOIUMBIE ISl €€ perieHus,
IPOBOAUTH PACUETHI U OLIEHUBATh PEAJIbHOCTH MOJYYEHHOTO 3HAUEHUs

(hbU3UYECKO BETUUHHBI

11.14

Pemats Ka4ueCTBEHHBIE 3a7a4H: BBICTPanBaTh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO LEMOYKY PACCYKICHUW C ONOPOW HA M3yYEHHbIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/IIICCKI/I€ SABJICHUA

11.15

Wcnonb3oBath mpu  pemieHud  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTYypUPOBaHMS,
WHTEpIpeTalui U MpeICTaBiIeHHUs] y4eOHOW W Hay4YHO-TIOMYJISIPHOMN
nH(popMalUY, MOJYYEHHON W3 pazIUYHbIX MCTOYHHUKOB; KPUTHUECKU

aHAIIM3UPOBATH MOJy4aEMYI0 HH()OPMAIUIO

11.16

OOBSACHATh MPUHLMUIBI NEHCTBHUS MAalIWH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS HX OE30MaCHOTO HCIOJIb30BAaHUS B

MOBCEIHEBHOM KU3HU

11.17

[IpuBoauTh mpHUMeEpHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOUIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUS MO (PU3MKE B IMOBCETHEBHOMN
YKU3HU I obecrieueHus 6€30MacHOCTH Mpu OOpaIeHuy ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOWCTBAMHM, JIJISI COXPAHEHHUS 3I0pOBBS H

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOIT'HYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

11.19

PaGortats B rpymnme ¢ BBIIOJHEHUEM PAa3IMYHBIX COIMAIBHBIX pOJIEH,
IUTaHUpOBaTh ~ pabOTy  TpyMNIbl,  pPalMOHATBHO  paclpeneisTh
00s3aHHOCTH ¥  IUIAaHUPOBATh JIEATENIBHOCTh B  HECTaHIAPTHBIX
CUTyallUsIX, aJeKBATHO OLIEHMBATh BKJAJ KaXJOTO M3 YYACTHHUKOB

IPYIIBI B pellIEHne paccMaTpuBaeMoi pooOIeMsbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaeina

Kona nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYHYHOI'O [TO3HAHU A

11

®uszuka — Hayka o mnpupoje. Hayunsle
METO/Ibl TIO3HAHMSI OKPYXKAIOUIEro MHpa.
Ponp skcnepuMmeHTa M TEOpUM B Ipolecce
MO3HAHUS  MPHUPOABI.  DKCHEPUMEHT B

¢dusnke

1.2

MopenmupoBanue (PU3NYECKUX SBICHUA H
MPOIECCOB. Hayunsie TUIIOTE3BI.
®uU3nUecKnue 3aKOHBI U TEOpHUH. ['paHULIbI
OPUMEHUMOCTH  (U3MYECKUX  3aKOHOB.
[Ipunmun cootBercTBUs. Ponb u  mecto
bu3ukn B (GOPMHUPOBAHHUU COBPEMEHHOU
HAay4HOW KapTUHBI MHpa, B MPaKTHYECKOU

NESITENLHOCTH JTIOAEN

MEXAHHUKA

H###Pari#KIIHEMATHUKA

2.11

MexaHndyeckoe JBHXKCHUC.
OTHOCHUTENHLHOCTD MECXaHHUYCCKOI'O

nBuxeHus. Cucrema otcuéra. TpaekTopus

2.1

2.1.2

[Tepememienue, CKOPOCTb (cpenusist
CKOpOCTb, =~ MTHOBEHHasi  CKOpPOCTb) |
YCKOPEHHE  MaTepUalbHOM  TOYKH, UX
MPOEKIMM HAa OCH CHCTEMBbl KOOPAMUHAT.
CrnoxeHue TepeMEIIeHI U CJOKEHHUe

CKOpOCTEH

2.1.3

PaBHOMEepHOE u PaBHOYCKOPEHHOE
npsMoJIMHEetHOe  aBWkeHHue.  ['paduxu

3aBUCHUMOCTH KOOpAUHAT, CKOpOCTH,




YCKOpEHHS, IYTM U  [EPEMEUICHUS

MaTepHaHLHOﬁ TOYKHU OT BPECMCHU

2.1.4

CBoOosiHOE MajieHue. Y CKopeHue

CBOOOTHOTO MaACHUSA

2.15

Kpusosmmueiinoe newkeHue. PaBHOMepHOE
JBUXXCHUC MaTepHaHBHOﬁ TOYKHU 10
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JTUHCHHAA
CKOpOCTb. [Iepuon u 4acToTaA.

LleHTpOCTpEMHUTEIEHOE YCKOPEHHE

2.1.6

TexHuueckue  yCTpOWCTBA:  CIHJIOMETD,
JBUKECHHE CHAPAJIOB, LIEITHbIE U PEMEHHBIC

nepeaavn

2.1.7

[IpakTnueckue paboTHI. Nsmepenune
MTHOBEHHON  ckopoctu.  MccnenoBaHue
COOTHOLICHU MCKIY IIyTAMU,
MPONJCHHBIMU TEJIOM 32 MOCJIEI0BaTEeIbHbIE
paBHblE  MPOMEXYTKH  BpPEMEHH  IpHU
PaBHOYCKOPEHHOM JBH)KEHUU C HayaJIbHOMN
CKOpOCTbIO, paBHOM Hymwo. H3yudeHne
JIBUKEHHUS IIapUKa B BSI3KOH IKHUIKOCTH.
W3ydyenue nBukeHHs Tena, OpOLIEHHOTrO

TOPHU30HTAJIBHO

2.2

###Parf## IMHAMUKA

2.2.1

[Ipunuun  otHOocutenbHOCTH  ['amumues.
IlepBriit 3akoH HproToHa. MHepruanbHbIe

CUCTEMBI OTCUETa

2.2.2

Macca Tena. Cuna. ITpuHnmn

CYNCPIIO3UIINHN CUIL

2.2.3

Bropoit 3akoH HeroToHa /1 MaTepuaibHOU
TOYKA B HHEPUUAIBHOW CHUCTEME OTCYETA
(MUCO). Tperuit 3akoH HpioToHa ans

MaTCpHUAJIbHBIX TOUCK

2.2.4

3akoH BCCMUPHOTO TATOTCHUA. Cuna

TAXKCCTH. HCpBaSI KOCMHYCCKasA CKOPOCTh.




Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHHs
CKOJIbXECHUST W CWJIa TPEHUS  IOKOS.
Koadduument TPEHUSL. Cuna
COTIPOTHUBJICHUSI TIPU JBWKCHUU Tela B

KHUAKOCTHU UJIN I'a3€

2.2.7

HOCTyrIaTeJ'II)HOG n BpaliaTCJIbHOC

JBIKEHME a0COJIFOTHO TBEPIOTO Tea

2.2.8

MowmeHT CHJIBI OTHOCHUTEIIbHO ocH
Bpamenus.  Ilnedo  cmibl.  YcnoBus

paBHOBecus TBEpAoro teaa B UCO

2.2.9

TexHuyeckue yCTpOMCTBA: MOIIIUITHUKH,

JABMKCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTnueckue paboTHI. N3yuyenune
IBUKEHUS ~ Opycka 1O HAKJIOHHOM
IUIOCKOCTH TOJ JCWCTBHEM HECKOJIbKUX
cuin. HccrnenoBanue 3aBUCHUMOCTH — CHJI
YIPYrocTH, BO3HUKAOIIUX B
nedopMupyeMoil MpyXKHUHE U PE3HHOBOM
o0Opasrie, OT BEJIMYMHBI HX JAe(opMaiuu.
Uccnenosanue YCIIOBUU paBHOBECHUS

TBépI[Ol"O T€J1a, UMCIOIIECTO OCh BpalllCHUA

2.3

##HPar###3AKOHBI COXPAHEHU A B MEXAHUKE

I/IMHYHBC MaTepHaﬂLHOﬁ TOYKH, CHCTCMbI

2.3.1 MaTepuajIbHBIX TOYeK. VMITyabC CHUIIBI U
U3MEHEHHE UMITyJIbCca Tela

232 3akoH coxpaHeHus wumnyiasca B HCO.

o PeakTuBHOE JBIKEHHE

2.3.3 Pabora cubl

234 MoUHOCTE CUIIBI

235 Kunernueckass sHeprusi  MaTepHalbHOU

o Touku. Teopema 0 KHHETHYECKOH SHEprUn

2.3.6 [Torenuuanvhas »Heprus. lloTeHunanbHas




SHEPIus yIpyro nedopmMupoBaHHON
npyxussl. lloTeHnmanbHas sHeprus Ttena

BOJIM3M MOBEPXHOCTH 3eMIIU

HOTGHHI/IEUII)HI)IG n HEIIOTCHIIMAJIbHBIC

cwibl. CBsi3b pabOTHl HENMOTCHIUATBHBIX

2.3.7 CWJI C U3MEHEHUEM MEXaHWYECKOW 3HEpPruu
CUCTEMBI  TEIL 3aKkoH COXpaHEeHUs
MEXaHU4ECKOMN SHEPruu

2.3.8 Yupyrue v Heylpyrue CTOJIKHOBEHHS

239 TexHnueckue ycTpouCcTBa: IBUKEHHUE PAKET,

o BOJIOMET, KOTIEep, MPYUHHBIA MTUCTOJIET

[IpakTnueckue pabGoThl. M3ydeHue cCBs3U

2310 CKOPOCTEH Teln MpU HEYNPYroM yJIape.

UccnenoBanme cBsizsm  pabOTBI  CHJIBI €

M3MEHEHNEM MEXaHMISCKOM OHEPruu TCiIa

MOJIEKYJISIPHAS ©U3NKA 1 TEPMOJAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUN

311

OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJSIPHO-
KUHETUYECKON  TEOpHH. BpoyHoBckoe
JIBIDKCHHE. Hudbdyzus. Xapakrtep
NBW)KCHUST W B3aMMOJCHCTBUS  YACTHII

BEIlECTBA

3.1.2

Mogenu cTpoeHusi ra3oB, KUIKOCTEH U
TBEPIABIX TEI W OOBICHEHHWE CBOMCTB

BCIICCTBA HAa OCHOBEC 3THUX MOI[GJ'ICI‘/'I

3.1.3

Macca MOJICKYIIL. KomngectBo BCIICCTBA.

[TocrosinHass ABoraapo

3.1.4

TemmoBoe paBHOBecue. Temmeparypa u €€

usmepenue. [llkana remneparyp Llenbcus

3.1.5

Mopnens upeanpHoro rasa. OcHOBHOE
YPaBHEHUE  MOJIEKYJISIPHO-KUHETHUECKON

TCOpUHN NACAIILHOTO I'a3a

3.1.6

AbGcomoTHast  Temmeparypa Kak  Mepa

CpCIlHCﬁ KUHETHYECKOU OHEPTUU TCIUIOBOTO




JBH>KEHUs yacTull ra3a. lllkana temneparyp

KenbpBuna

3.1.7

VpaBnenue Knaneiipona — Mengeneesa.

3akoH JlanmpTOHA

3.1.8

l'azoBele  3akonbl.  M3ompomeccsl B
U/ICaIbHOM rase c HOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA: u30TepMa,

u30Xopa, n3odapa

3.1.9

TexHuueckue  yCTpOWCTBA:  TEPMOMETD,

OGapomeTtp

3.1.10

[IpakTnueckue pabotel. M3mepenune macchel
BO3/lyXa B KJIACCHOM KOMHATe.
Hccnenosanne 3aBUCUMOCTH MEXITY
napaMeTpamMu  COCTOSIHUSL — pPa3peKEHHOTO

rasa

3.2

OCHOBbI TEPMOMHAMMKNU

3.2.1

TepMmonunamuyeckasi cucrema. BHyTpeHHssI
SHEpPrusi TEePMOJMHAMHUYECKON CHCTEMbI U

CIIOCOOBI €€ N3MEHEHN

3.2.2

Komnuuectso TEIUIOTHI u pabora.
Buytpennsis SHEprusi  OJHOATOMHOTO

HaCaJIbHOI'O ra3sa

3.2.3

Buapl Tenonepenaun: TEIIONPOBOJHOCTb,
KOHBEKLHUs, U3JIyueHUe. TennoéMKoCcTh
Tela. YJelnbHas TEMIOEMKOCTh BeEIeCTBa.
Pacuér KOJIMYECTBA TEILIOTHI npu

TCILIonEepCaavuc

3.2.4

[IepBrIit 3aKOH TEPMOAUHAMUKHU.
[Ipumenenue IIEPBOTO 3aKOHa
TEPMOJIMHAMUKHU K H30IPOLIECCAM.

I'paduueckas uaTEprIpeTanus paboTh raza

3.2.5

TeruoBsle MammHbl. [IpuHIUIBL AEHCTBUA
TEMJIOBBIX MAaIlHH. [IpeobpazoBanus

OHEpIrun B TCIIJIOBBIX MalllMHax.




Kosdduuuent moneznoro aeictus (nanee
— KITJ) remnoBoit mamunsl. Hukn Kapuo u
ero KIIQ

Bropoit 3aKOH TEPMOJUHAMUKH.
326 HeobOpatumocts mporieccoB B IpUpOJIE.
o TeruioBble  aBUraTrend.  DKOJOTHYECKHE
poOJIEMBI TETJIOIHEPTreTUKU
TexHuueckue  yCTpOWCTBA:  JIBUTaTellb
3.2.7 BHYTPEHHETO CrOpaHus, OBITOBOM
XOJIOIUJIbHUK, KOHIULIMOHED
328 [IpakTnueckue paboTHI. Nsmepenue

YAECIBHOW TEIUIOEMKOCTH

3.3

###Par###AI'PEI’ATHBIE COCTOSAHMA BEIIECBA. ®A30BbBIE

I[TEPEXO/IbI

3.3.1

[Tapoo6pazoBanue u KOHJICHCAIIHS.
Ucnapenne u kumneHuwe. YnenabHas TEMIOTa
napooOpazoBaHusl. 3aBHCHMOCTD

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

3.3.2

AOCOIIOTHASS M OTHOCHUTEIbHAsA BIaXKHOCTH

BO3ayxa. Hacwlennsiit nap

3.3.3

Teépmnoe Temo. Kpucraimueckue U
amop(dubie Tena. AHM30TPOIHUS CBOMCTB
KPUCTAJLJIOB. Kunxue KPUCTAJLIBIL.

COBpeMeHHLIC MaTcpurajibl

3.3.4

[InaBnenue u KpucTaJluii3anusl. VY nenbHas

TCIJI0TA I1JIaBJICHMUA. CY6J'II/IM8.I_II/IH

3.3.5

ypaBHeHI/IC TEIIOBOI0 OajaHca

3.3.6

TexHudyeckue ycTpoCTBa: TUTPOMETP H
IICUXPOMETP,  KaJOPUMETP, TEXHOJOTMU
MIOJIyYEHUS] COBPEMEHHBIX MAaTEpUajoB, B
TOM qucie HaHOMaTEPUAJIOB, u

HaHOTCXHOJIOTHH

3.3.7

[IpakTnueckue paboThI. N3mepenne

BJIA’JKHOCTH BO3JyXa




OJIEKTPOAMMTHAMUKA

##HPar##IJIEKTPOCTATUKA

DneKkTpuzanysi Tell. DJIEKTPUUECKUN 3apsijl.

411 JIBa BH1a SIEKTPUUECKUX 3aPsIIOB
[IpoBogHUKH, JTUDJICKTPUKHU u
4.1.2
MOJTYITPOBOIHUKHU
4.1.3 3aK0oH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
414 B3aumoneiictue 3apsiioB. 3akoH Kymnona
Onektpuueckoe mojae. Hanpspk€HHOCTD
415 BIIEKTPUUECKOTO TIOJISL. [TpuHIIMT
o cymepro3uruu. JIuHuM  HAnpsHKEHHOCTH
AIEKTPUIECKOTO TIOJIS
416 PaGota cum 2IEKTPOCTATHYECKOTO  TIOJIS.
4.1 o IToTenmman. PasHocTh MOTEHIINAIOB
[IpoBOAHUKM ¥ JUDIIEKTPUKH B TIOCTOSTHHOM
4.1.7 AJIEKTPUYECKOM ToJie. Judnexkrpudeckas
MPOHUIIAEMOCTh
DNEKTPOEMKOCT. Konpencarop.
4.1.8 DIeKTPOEMKOCTh TIIIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOT0 KOHJeHCcaTopa
Texnuyeckne YCTpONCTBA: 3JIEKTPOCKOTI,
419 JNEKTPOMETP, IJIEKTPOCTATUUYECKas 3alllUTa,
o 3a3eMIIeHHE ANEKTPONPUOOpPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP
4110 IIpakTuueckue paboTHI. H3mepenne
o ANEKTPOEMKOCTH KOHJEHCATOpa
#H#Par##HIIOCTOSHHDBIN DJIEKTPUYECKUN TOK. TOKU B
PA3JIMYHbLIX CPEJAX
VcnoBus  CyliecTBOBaHHUS  MOCTOSIHHOTO
421 JNEKTPUYECKOT0 TOKAa. VICTOUHMKM TOKAa.
42 Cuna Toka. [locTosIHHBIN TOK
4.2.2 Hanpsxenue. 3akon OMma juist yyacTka 1enu
423 DJIEKTPUYECKOE CONPOTUBIIEHUE. Y ACNbHOE

COIIPOTHUBJICHUEC BCIICCTBA




4.2.4

ITocnenoBarensHOE, napasuiesIbHOE,

CMCHIAHHOC COCANMHCHUC MTPOBOAHHUKOB

4.2.5

PaGora oamekTpuueckoro Toka.  3aKOH

Hxoyna — Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anexkTpoBwkymas cuna (nanee — 3/C) u
BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHUKA
ToKka. 3akoH Oma Jajs MOJIHOM (3aMKHYTOH)

3JeKTpUYecKoH nenu. KopoTkoe 3ambikaHne

4.2.8

ONeKTpOHHas  MPOBOJUMOCTb  TBEPABIX
METAJIJIOB. 3aBUCHUMOCTb  COIPOTUBIICHUS
METaJIOB oT TEMITepaTyphl.

CBepXnpoBOAUMOCTh

4.2.9

OnekTpuueckuid Tok B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[TomynpoBOAHUKH. CobOcTBeHHas u
pUMeCHast IPOBOAUMOCTH
MOJTYTIPOBOTHUKOB. CaolicTBa p-n

nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

DJIEKTPUYECKU TOK B  DJIEKTPOJIUTAX.
DNEKTPOIUTHIECKAS JICCOLIMAITHSI.

DJIEKTPOJIN3

4.2.12

DIIEKTPUUYECKUI TOK B raszax.
CaMOCTOSITENLHBIE W HECaMOCTOSTSIIbHBIN
pasps. Paznuunnie THIIBI
CaMOCTOSITEIPHOTO  pa3psna.  MoJHus.

ITna3zma

4.2.13

TexHudyeckue  yCTpONCTBA:  aMIIEpMETD,
BOJIBTMETP, pEOCTaT, HCTOYHUKU TOKa,
JJIEKTPOHATrPEBATENbHbIE pubopHI,
JJIEKTPOOCBETUTEIILHBIE npubopHl,
TEPMOMETP CONPOTUBIICHMS, BaKyyMHBIN
JMOJ,, TEPMHUCTOPBI M (POTOPE3UCTOPHI,

HO.IIyTIpOBO)IHPIKOBLIﬁ AUOA, raJlbBaHHUKa




4.2.14

[IpakTnueckue paboTHI. N3yuenue
CMEIIAaHHOTO COEIUMHEHHS] PE3UCTOPOB.

N3mepenne OJIC uctouHuka TOKa M €ro
BHYTpPEHHEro conpotusieHus. Habmonenue

AIEKTPOIIH3A

11 KVIACC

Kon
pasaena

Koanpogsepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

4

SJIEKTPOAMMHAMUKA

#H##Part#H#MAIT'HUTHOE I1OJIE. OJIEKTPOMATHUTHAA

MHAVKIS

43.1

ITocTostHHBIE MAarHUThI.

BSaHMOﬂeﬁCTBHe IIOCTOSIHHBIX MarHuToOB

43.2

MaruutHoe mnosie. BekTop MarHuTHOM
uHAyKuud. [lpuHnun  cynepno3uiu.
Jlvaum maruutHOM MHaykuuu. Kaptuna
JUHUA MarHUTHOM HMHAYKIMU  TOJIS

IIOCTOAHHBIX MAaroHuTOB

4.3

4.3.3

MarauTHoe o€ MPOBOJHHUKA C TOKOM.
Kaptuna  nguHMiA 1OJg  JIJIMHHOTO
NpsIMOTO TMPOBOJHHMKA W 3aMKHYTOTO
KOJIBIIEBOTO TPOBOJHUKA, KATYIIKU C
tokoM. OnbIT Dpcrena. Bzaumoaeiicreue

IMPOBOAHHUKOB C TOKOM

43.4

Cuna Amniepa, €€ MOAyNb U

HaITpaBJICHUC

4.3.5

Cuna JlopeHma, e€ Monoynb W
HarpasjeHue. JIBukeHue 3apshKeHHOU
YacTULbI B OJHOPOJHOM MAarHUTHOM

nosie. Pabota cuiel Jlopenia

4.3.6

SIBnenue BHCKTpOMaFHHTHOﬁ HHIAYKIIUU

4.3.7

IIoTok BCKTOpPa MarHuTHOM HHIAYKIUU




O/C WHYKIIUH. 3akoH

4.3.8 >JIEKTPOMArHUTHOM HHAyKIMU Dapajes
BuxpeBoe anextpuueckoe mnosue. IC
WHAYKIIUA B TIPOBOJHUKE, IBWKYIIEMCS
439 TIOCTYNATENLHO B OITHOPOTHOM
MarHMTHOM TIOJIe
4.3.10 [IpaBusio Jlenma
NHIyKTUBHOCTS. SBnenue
43.11
camouHaykiuu. 3J]C caMoOuHIyKITMK
DHeprusi MarHUTHOTO TIOJS KaTYIIKU C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TI0JIC
TexHnyeckne YCTpONCTBA: MOCTOSIHHBIE
MarHuThI, AIIEKTPOMATHUTHI,
4.3.14 AIEKTPOABUTATENb, YCKOPHUTEIH
AIIEMEHTApHBIX YacTUIl, WHAYKIIMOHHAs
neyb
[Ipaktnueckue  pabotel.  U3ydyeHue
MarHUTHOTO TMOJS KaTYIIKM C TOKOM.
4315 HccnenoBanue nAeHCTBUSA IMOCTOSHHOTO

MarsurTa Ha PaMKy C TOKOM.
I/ICCJ'IC,I[OBaHI/Ie SIBJICHUA

BHCKTPOMaFHHTHOﬁ HHAYKIUH

5 KOJIEBAHNMA 1 BOJIHBI
#H##Part#HMEX AHNYECKUE U SJIEKTPOMAI'HUTHBIE
KOJIEBAHUA
Konebarenbnasts cuctema. CBoOoaHbIE
Kosiebanus. 'apMoHMueckre KojaeOaHwus.
>11 Ilepuon, wacroTta, amrmumtyga U (aza
>1 KOJIeOaH M
[IpyxuHHBII MasTHHUK.
>12 Marematrnueckuii MassTHUK
£ 13 YpaBHEHUE TapPMOHUYECKUX KOJICOaHUH.

Kunemaruueckoe n JUHAMHUYCCKOC




ONUCAHUE KOIe0aTEeNbHOr0 ABUKEHUSA

5.1.4

[IpeBpamenue SHEPIUH pu
rapMoHMYeckux  kojebaHusx. CBs3b
aMIUTMTYABI  KOJNeOaHWH  HMCXOJIHOM
BEJIMYMHBI C aMIUIUTYJaMHU KoJieOaHUM

€€ CKOPOCTH U YCKOPEHUS

9.1.5

KoneGarenpupiit  koHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHUs B
U/leaIbHOM  KOJIe0aTelnbHOM KOHTYPE.
AHamoruss MeXJIy MEXaHWYeCKHMH W
AJIEKTPOMArHUTHBIMHU KOJICOaHUSIMHU.

®opmyna Tomcona

5.1.6

3aKkoH COXpaHEeHUs SHEPTUH B

nacaJbHOM KoJIe0aTEIEHOM KOHTYpPC

5.1.7

BBIHY)K)IGHHI)IG MEXAHNYCCKUC
koJsiebanus. Pesonanc. PesonancHas
KpuBasl. Breinyxnennbie

OJICKTPOMArHuTHBIC KOJeOaHMs.

5.1.8

Ilepemennbiii  TOK. CHHYCOMAAIBHBII

MEPEMEHHBIHN TOK.

5.1.9

MOoIIHOCTh MePEMEHHOTO TOKA.
AMIUIUTYIHOE u JIEUCTBYIOIIICE

3HAYCHUE CHUJIbI TOKA U HAITPSOKCHHA

5.1.10

Tpanchopmatop. IIpousBoacTBoO,
nepeaaya u notpebieHue
3IEKTPUYECKOMN SHEPIUH.
DKOJIOTUYECKUE pUCKH npu
MIPOU3BOJICTBE JJIEKTPUUYECKOW SHEPTHUU.
KynbsTypa WCIIOJIb30BaHUS

QJICKTPOOHECPIUHA B MOBCEIHEBHOM KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicmorpad,
JIEKTPUYECKUI 3BOHOK, JIUHUU

QJICKTponepeaavd

5.1.12

[Ipaktuuyeckue pabotsl. HccrnemoBanue




3aBUCUMOCTH rnepuoJia MaJbIX
KojeOaHui Tpy3a HAa HHUTH OT JJIUHBI
HUTH W Maccel rpysa. HcecnepoBanue
MEPEMCHHOTO TOKa B Iemnn nu3
MOCJIEN0BATEIBHO COCIMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTopa

5.2

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

521

MexaHn4deckue BOJTHBI, YCIIOBHUS
pactpoctpanenus. Ilepuon. CkopocTh
paclpoCTpaHEeHUs W JUIMHA  BOJIHBL.

HOHGpG‘IHBIe " IPOJ0JIbHBIC BOJIHbBI

5.2.2

HEHPar#H# UnTepdepenuus "

TUpaKIKs MEXaHUYECKUX BOJIH

5.2.3

3Byk. CkopocTe 3ByKa. I'pomKoCTh

3ByKa. BeicoTa ToHa. TeMOp 3ByKa

5.2.4

DJIEKTPOMArHuTHBIE BOJIHBL. Y CJIOBHUS
W3JIy9CHHS] DJIEKTPOMArHUTHBIX — BOJIH.
B3anMHuas opuenTaius BektopoB E, B u

U B 9JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

5.2.5

CBO#iCTBAa  3JEKTPOMArHUTHBIX  BOJIH:
OTPaXEHHUE, MpeJIOMJICHUE,
MOJIsIpU3aITHs, mudpakius,
uHTEephEpeHITHS. CkopocThb

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana 3IIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHue AIeKTPOMarHuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHLI PaduoOCBA3UM U TCICBUACHUS.
Pannonokanms. aﬂeKTpOMal" HUTHOC

3arpsiI3HCHUC OKp}I)KaIOH_[eﬁ CpCabl

5.2.8

Texnuueckue YCTPOMCTBA:
MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIBTPa3BYKOBAsl TMATHOCTHKA B TEXHUKE

U MEIUIIMHEe, pajap, pPaauoNpUEMHUK,




TeNeBU30p, aHTeHHa, Tenedon, CBY-

IIC4Yb

5.3

H##HtPar#H#OIITUKA

5.3.1

[IpsimonuHeitHoe pacrpocTpaHeHne

CBETa B OJIHOPOJIHOM cpene. JIyu cBera

5.3.2

OtpaxkeHue cBera. 3aKOHbI OTPAKECHUS
cera. lloctpoeHne m300pakeHuii B

TUTOCKOM 3€pKaJic

5.3.3

[penomienne cBeTa. 3aKOHBI TIPETIOMITCHUST
CBera. AOCOITIOTHBIH IOKa3areib

peToMIICHUS

5.34

[Tosmoe BHYTpPEHHEE OTpaKECHHE.
[IpenenbubIii yroi IIOJIHOTO

BHYTPEHHETO OTPAKECHUS

5.3.5

Hucnepcuss cBera. CoXHBIA  COCTaB

ocnoro cBeta. L{Bet

5.3.6

Cobuparolue 1 paccerBarolINe JMH3bI.
Tonkast nmuH3a. DOKYCHOE PACCTOSTHUE U
ONTHYECKass Cujla TOHKOM  JIMH3BIL
[Toctpoenue N300paKECHHI B
coOuparoIMX U pacCeHBAIOUINX JIMH3AX.
dopmysia TOHKOW JMH3bL. YBEJIUYCHUE,

aBaeMoe€ JIMH30U

5.3.7

Hpez[enbl IMPUMCHUMOCTH

FeOMeTpH‘leCKOﬁ OIITUKH

5.3.8

WNurepdepennuss  cera. KorepeHTHble
UCTOYHUKU.  YCJIOBUS  HaOJIOACHUs
MakCUMyMOB UM MHUHUMYMOB B
UHTEepPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(I)8.3HLIX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakius  cBera. udpaknuonHas
pemérka. Ycnosue HaOIr01eHUS
[JIABHBIX MAaKCUMyMOB TIpU TaJIeHUH

MOHOXpPOMATHYCCKOT'O CBCTa Ha




T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Tossspuszanus ceera
TexHu4eckue yCTpOWCTBA: OYKH, JIyHa,
¢doTroanmapar, MPOESKIMOHHBINA ammapar,
5.3.11 MUKPOCKOII,  TEJECKON,  BOJIOKOHHAs
ONTHKA, JU(PPAKIUOHHAS  pemETKa,
HOJISIPOU T
[IpakTnueckue pabotel. M3mepenue
noKazaress IPETOMIICHUS.
5.3.12

UccnenoBanue cBoicTB M300pakeHUN B

nuH3ax. Habmronenne nucnepcuu cBeta

SJIEMEHTHI CIIELIAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

['paHuIBIl TPUMEHUMOCTH KIIACCHYECKOU
MEXAHUKU. [TocTynatet TEOPHUH
OTHOCHUTEIIHOCTH: VHBAapHAHTHOCTh
MOAYJsI CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

6.2

OTHOCUTENHHOCTh  OJJHOBPEMEHHOCTH.
3amenyieHue BpPEMEHH U COKpAICHUE

JUINHBI

6.3

DHEpruss W HUMIYJbC  CBOOOIHOM

qaCTUILbI

6.4

CBsI3b MacChl C PHEPTHEH U MMITYJIHCOM
CBOOOJIHOM YaCTHUIIBI. DHEPrus IOKOS

CcBOOOTHOM YaCTHIIBI

KBAHTOBAS ®U3UKA

7.1

##HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®oronbl. dopmyna Ilmanka cBsA3M
SHepruu (OTOHa C €ro YacTOTOH.

OHeprus U uMIynsc GoToHa

7.1.2

OTtkpbiTHE u UCCIIEJIOBaHHE
dororddekra. OnbiTel A.I'. CTonerona.

3akoHsbl poTodrdderra

7.1.3

YpaBHeHue OHHIITEHA s




dorordpdexra. «KpacHas  rpaHuLa»

dororddekra

7.1.4

Hasnenue ceera. OnbiTel [1.H. Jlebenera

7.1.5

XUMHYECKOE JIEMCTBUE CBETA

7.1.6

Texnuueckue YCTPOMCTBA:
¢doTorteMeHT, (OTOAATINK, COJTHEUHAS

Oatapes, CBETOIUO]

7.2

CT

POEHUE ATOMA

7.2.1

Monens atoma TomcoHa. OmBITEI
Pezepdopna nmo uccrnenoBanuo
cTtpoenus atoma. [InmanerapHast Mmoiens

aToMa

7.2.2

IToctynatet  bopa.  Hznyuenwe wu
norjoueHre (QOTOHOB IMpH Iepexoie
aToMa C OJHOTO YPOBHS DHEPrUUd Ha
npyroi. Buager  cnektpoB.  Cnektp

YPOBHE SHEPTUU aTOMa BOJIOPOIa

7.2.3

BomaHoBEIe cBoiicTBa yactul. BoJyHEBI 1e
bporiins. KopnyckynsapHo-BOJHOBO#
nyanu3M. Judpakius 37IeKTpOHOB Ha

KpucTajjax

7.2.4

CrionTanHoe u BBIHY)KJICHHOE
W3JIydyeHue. YCTPOWCTBO U MPHUHILMI

paboTHI J1a3epa

7.2.5

Texuuyeckue yCTpoiicTBa:
CHEKTPaNbHBIM aHanu3 (CIEKTPOCKOII),

Jasep, KBaHTOBBIHN KOMIIBXOTEP

7.2.6

[Ipaktnyeckue pabotel. HaOmronenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoast Ha6J'IIOI[eHI/I$I H perucrpanuun

QJICMCHTAPHBIX YaCTUIL]

7.3.2

OTKpHTI/IC PAaaAOAKTUBHOCTH. OneITH

Pesepdopna mo omnpeneneHuro cocraBa




paavoakTUBHOTO u3iaydeHus. CBoiicTBa
anbda-, Oera-, raMMma-u3ny4deHuUs.
Brnusnue PAAUOAKTUBHOCTU Ha JKUBBIC

OpraHu3Mbl

OTkpbiTHE TOpPOTOHA UM  HEUTpOHA.

Hyxnonnast moniens sinpa ['efizenOepra —

733 VBaneHnxo. 3aps aapa. MaccoBoe umcio
anpa. M3zoronsl
Annda-pacna. DNEeKTPOHHBIN "
NO3UTPOHHBIK  Oera-pacnaa. ['amma-
734 u3NydyeHue. 3aKOH  paJlOaKTUBHOTO
pacnana
OHeprusi CBA3M HYKIOHOB B SJpe.
735 Snepuble cuibl. JleekT Macchl Sapa
Snepuble peakumu. JleleHHe M CUHTE3
7.3.6
aaep
Snepubiit  peaktop.  TepMosnepHbIN
cunte3. I[IpoOneMbl U MEpPCHEKTUBBI
131 AIEPHON OJHEPreTUKH. DKOJOTHUECKHE
ACMEKThI SAJIEPHON IHEPTeTUKHI
DlieMeHTapHble  4YacTUllbl. OTKpBITHE
7.3.8 [IO3UTPOHA. dyHAaMEHTaJIbHbIE
B3aUMOJCUCTBUA
TexHudyeckue YCTpPOWCTBA: JO3UMETP,
7.3.9 Kamepa BuibcoHa, saepHBI peakTop,
aTomHas 6om0a
[Ipaktuueckue paboTsl. MccnemnoBanue
7.3.10 TPEKOB YaCTHUI] (o TOTOBBIM
dororpadusim)
OJIEMEHTBI ACTPOOU3UNKU
Bun 3Bé3nHoro Heba. Co3Besnusi, sspKue
8.1 3BE3 b, IUIAHETHI, ux BHINMOE
TBUKCHHE

8.2

Conneunas cucrema. IlnaHeTsl 3eMHOM




TpYIIIBI. IImaneThI-rUranThl n Hux
CIIYTHUKHU, KapJIMKOBBIC IIJTAHCTHI.

Maueie tena CosrtHEYHONH CUCTEMBI

8.3

Comnnme, d¢orochepa u armocdepa.

CoytHEeUHAas aKTUBHOCTH

8.4

Wcrounuk sneprun CosHua u 3B€371

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Mmacca, CBETUMOCTb, PaJyc, TEMIIEpaTypa,
170:¢ B3aMOCBSI3b. Hwnarpamma
«CTICKTPATBHBINA KJIACC — CBETUMOCTHY.
3BE31bI TJIABHOW MOCIIEIOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY» JJIst

3BE3/] TJIABHOM MOCIIEA0BATEILHOCTH

8.6

##HPar###BuyTpeHHee cTpoeHue 3BE3.
COBpeMeHHBIe MpEacCTaBJICHUA (6]
npoucxoxeHun 1 spomoiyn ConHua u

3BE31. DTaIbl )KU3HU 3BE3NT

8.7

Mneunsii Iyt — nHama [amakTuka.
CnupanbHasg  CcTpykTypa [ ajmakTtuku,
pacnipeneneHue 3BE3/, ra3a M IbUIM.
[Tonoxenne wu jgBwxkeHue CoJHia B
['amaktuke. Ilnockas u cdepuueckas

IMOACHUCTEMBI TIamaxTuku

8.8

Tunel ramakTuk. PaguoramakTUKM U
KBazapbl. UYEpHble ABIPHI B  AApax

TaJIaKTHUK

8.9

Bcenennas. Pacmupenue BceneHnoi.
3akon XaO6na. Paz0Oeranue rajlakTHK.
Bospact u paguyc Bcenennou, teopus
bonbmoro B3psiBa. Mogens «ropsuen

Bcenennoin». PennkroBoe nsnydyenue

8.10

MacmtaOHast  cTpykTypa Bcenennoit.
MeraranakTuka. Hepewénnsie

HpO6HeMBI ACTPOHOMHUU




