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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro ypoBHSI Ha YPOBHE CpEIHEro 0OIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMUMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rMKe Ha 6a30BOM ypOBHE HAa OCHOBE CUCTEMHO-/IESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €CTEeCTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

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

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBEe yueOHOro MpeaMeTa B ILIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ] B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHHWM, M3ydyaeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpPHAIOB C 3aJaHHBIMHA CBOMCTBAMHM WM IPYIHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHOBYy kypca ¢Gu3MKH I8 YPOBHS CpEIHEro o0O0Iero oopa3oBaHUA
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/esioB (PU3MKHU, BKIIOUAET KaKk
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanust TpeArnosiaraeT HCIOJb30BaHUE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

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

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

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3MKA Ha YPOBHE CpEIHEro OoOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, IS OMNHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYILIECTBIISIETCS Y4YaCTHUKAMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OIIBITOB IO IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jeia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMENTH IJIs CHUTYyalldd TPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEIMETHOTO KaOWHeTa (PU3MKK WU B YCIOBHUSX HMHTEIPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

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

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

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHME HHTEpPECa W CTPEMJICHUS OOYYAIOIIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

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

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUSI KaK pe3ylbTaTa HW3Y4CHHS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

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

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

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

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



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

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

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3IUYHbIX 3aJad C $BHO 3aJlaHHOMN
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOUIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHUE YCIIOBUU VISl Pa3BUTUSI YMEHHUN MPOEKTHO-UCCIIEIOBATEIBCKOMH,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsiii B mporpamMme 1o (U3MKE TMepeyeHb JabopaTOPHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
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. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

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

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

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

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
MOCTICIOBATENILHBIE PAaBHBIE MPOMEXKYTKH BPEMEHM IIPU PaBHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

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 Tpenus (moxosi, ckoiamkeHusi, kauenus). Cumna 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 Tea.

MOMEHT cCuibl OTHOCUTEIBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKM,
JBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

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, nabopamopmvie 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.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. Teopema 00 HM3MEHEHUU
KUHETHYECKON YHEPTHH.

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

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CWJI C M3MCHCHHMEM MEXaHWUYeCKOW SHEPruu CHUCTEMBI TeJl.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE BUXEHUE.

[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
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uzmepenue. lllkana temmeparyp
Llenbcus.



Mopens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

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

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXKMOJICKYJISIPHOTO
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 KJIAaCCHOM KOMHAaT€ HA OCHOBE HM3MEPEHHUM
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 €€ m3MeHeHus. KonmmuecTBo TemnoTel U pabota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom tmipormecce. llepBhIii 3aKOH TEPMOJMHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPrHM B TEIUIOBBIX MammHax. Kod(p@UIMEeHT moe3HOro
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudueckne yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOAWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEpruu Tejla MpPH COBEPLIEHUU PadOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JAEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3menenune BHyTpeHHEN SHEPrUuu (TeMIepaTypbl) Teja Ipu Terionepeaaye.

OnpiT mo anuabaTHOMY pacCUIMPEHHMIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHUsl, PpEaKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YxaenbHas TemioTa
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucrannuueckue u amopdHbie Tesna. AHU30TPOIKS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
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.

Habmronenune HarpeBaHus U MJIaBIE€HUS KPUCTAIIIMUECKOTIO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne 0OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnexTpuzamus TeNl. OIEeKTpudeckuit 3apsa. JlBa Buma DSIEKTPUUYCCKUX
3apsanoB. [IpoBOAHWKHM, TUAIEKTPUKH M TIOTYMPOBOJHHUKU. 3aKOH COXPaHCHHS
AIIEKTPUYECKOTO 3apsija.
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B3anmoperictBue 3apsanoB. 3akoH Kynona. TodeuHbIi JIEKTPUUYECKUM 3apsia.
Onektpuueckoe rmone. Hampsok€HHOCTh — dnexkTpuyeckoro moss.  [IpuHnomn
CYIIEPHO3UIMU DJIEKTPUYECKUX T0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cunm  anmekrpocratudeckoro  moisa.  llotenmuman.  PasHocThb
noTeHuuanoB. [IpOBOAHMKM M AMDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh MIOCKOI0 KOHAEHCATOPA.
DHeprus 3apsiKEHHOTO KOHJIEHCATOPA.

TexHuueckne yCTPOMCTBA M MPAKTUUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPHOOpPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN alapar, CTPYUHBIN PUHTEDP.

Jlemoncmpayuu

Y CTpOoNCTBO M IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T10JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh JJEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwiit 31exkmpuueckuil mox. Toxu 6 paznuunvix cpedax

DNEeKTpUYECKUA TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DONEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
IlocnenoBarenpHOE, IapAJLIEIBHOE, CMEIIAHHOE COEIUHEHHUE IIPOBOJHUKOB.

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

DNEeKTpOJABWKYIAsl CHJIa U BHYTPEHHEE CONPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa [J1s MOJTHOM (3aMKHYTOM) AieKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIIEHUS] METAJIJIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUUecKuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[lonynpoBoHUKH. CoOcTBeHHas 151 IIPUMECHAs MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.
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ONEeKTpUYECKMA TOK B  pAacTBOpax M  paciulaBax  dJIEKTPOJIMUTOB.
DIEKTPOIUTUYECKAS AUCCOLUALINA. DIEKTPOIIN3.

DIIEeKTpUUYECKUi TOK B Ta3zaxXx. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [nazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHHUE: aMIIEPMETP,
BOJBTMETP, PpPEOCTaT, HWCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TIPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOe COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIEKTpOABMXKYLIEH cuibl. KOpoTkoe 3ambIKaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBJICHUSI METAJJIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI TIPOBOJIUMOCTD TUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCylIecTBIsIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKH,
OMoNOTHHU, XUMHH, TeoTpadUu U TEXHOJIOTUH.

Meowcnpeomemmnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAY4YHOTO
MO3HAHUs: SIBJICHUE, HAay4HbIH (akT, rumore3a, (U3MYEcKash BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT OHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILUIOBOE PABHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOLE.
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Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU U
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs AUCCOLMALNA,
rajJbBaHUKA.

T'eoepaghus: BnaxHOCTB BO3/1yXa, BETPhI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIH30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAWIHHUK, KOHAUIIMOHED, TEXHOJIOTHHI
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM UHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, DJEKTPOCTATUUECKasl 3allliTa, 3a3eMJICHUE JJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC pUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[locTositHHBIE ~ MarHuThl.  B3anMonelcTBME  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bekrop MarHuTHOM wuWHAYKUWU. [IpuHUUMI cynepno3unuu
MAarHUTHBIX MMOJiIeH. JIMHMM MarHUTHOW WHAYKUMH. KapThHa JMHUM MarHUTHOU
WHIYKUIWH TO0JIS TOCTOSIHHBIX MarHUTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTylIKU ¢ TOKOM. OnbIT OpcTeaa. BzauMoaelcTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HalpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl Jlopenma.

SIBrieHne 3JIEKTPOMAarHUTHOM WHAYKUMU. IIoTOK BekTOpa MarHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

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

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.
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TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: II0CTOSIHHBIE
MAarHuThbl, DJJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU JJIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS I1EYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O MyYKa MarHUTHBIM IIOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABMKYIIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHMTHOT'O IOTOKA.

SIBiieHne caMOUHYKLIWH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

NccenenoBanve siBIeHUs dJIEKTPOMAarHUTHOW UHAYKIUU.

Pasnen S. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Koa1ebanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KoyeOaHHUs.
I'apmonndeckue komebanus. Ilepuon, vactora, ammuutyga u ¢aza KoneOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUN MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosneOanuii. [IpeBpalnienue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHbHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronux KoJieOaHUSIX. BBIHYK/IEHHbIE MEXaHUYECKHUE
KoseOanus. Pezonanc. BeiHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

Ilepemennbiii  TOk. CHUHYCOMIANbHBIA TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ U JCHCTBYIOIlEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmarop. [IponsBoacTBoO, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. DKOJOTMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
MCIIOIb30BaHUS AIEKTPOIHEPTUH B TOBCEITHEBHOM KU3HH.

14



TexHuueckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHHE: DBJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOT0 TOKA, TUHUHU dJIEKTpONepeaay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTenbHONW CHUCTEMBI (MPY>XUHHBIA WIH
MaTeMaTUYeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJIEOAHUH.

HaGmonenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpum mocnenoBaTENbHOM COEAMHEHWUM PE3UCTOpA, KaTYIIKU
WHJIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxkcnepumenm, iabopamopmusle pabomol

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

HccnenoBaHne NEpeMEHHOIO0 TOKa B LEMM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpOMaAZHUMHbBLE 80IHbL

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

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBHUSI M3JyYECHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B snekTpomaruutHoil BoiiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MPEIOMIICHUE, MOJSpHU3aus, AUPpaKius,
unTepdepennrsi. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

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

[IpuHUMIIBI pagUOCBA3U U TEAEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBas AMArHOCTUKA B TEXHUKE WU MEIMIIMHE, paaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneoburomeecs Te€10 Kak HCTOYHUK 3BYKA.

HaGmronenue orpakeHus U MpesioMIICHUS MEXaHUYECKU X BOJIH.
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HaGmonenue natepdepeHnu u 1uppakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYION U
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOWMCTB  DJIGKTPOMAarHUTHBIX  BOJIH: OTpakKCHHUE,
npesioMJIeHUe, noiaspu3anus, Audpakuus, UHTepPepeHIIus.

Tema 3. Onmuxka

I'eomerprueckass onrtuka. lIpaMonuHENHOE paclpoCTpaHEHUE CBETa B
ogHOpoaHOuU cpee. JIyu ceera. ToueuHbI HCTOYHHUK CBETA.

OTtpaxkenue cBeta. 3aKOHbI oTpaxeHHUs: cBeTa. [locTpoeHue nzoOpaxeHuil B
IUIOCKOM 3epKalie.

[Ipenomnenue cera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. l[IpenenbHbId yroja TOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust cBeta. ClnoxHbIM cocTaB Oenoro ceera. L[ger.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTosiHUE W ONTHYecKas Cuiia TOHKOW JMH3bI. [locTpoeHue u3o0pakeHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JaBaeMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HUHTep(EepeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpaximoHHas peméTka. YcClIoBHE HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTudeckue mpruodopkI.

[TonHOEe BHYyTpeHHEE OTpaxkeHre. Moenb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTa.

HaGmonenue nudpakunuu ceera.

Habnronenue nucnepcun cBeTa.
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[lonyuyeHune cnekTpa ¢ MOMOILIBIO IPU3MBI.

[Tony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHOW PEMIETKY.
HaGmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paznen 6. OCHOBBI CrIENMAIBbHOI TEOPUH OTHOCUTEIBHOCTH

['panumel mpUMEHMMOCTH — KJIaccMueckod — mexaHuku.  [locTynatsl
CHIEIUAJIbHOW TEOPUM OTHOCUTEIBLHOCTU: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIIBHOCTH DUHIIITCHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMe/JIeHEe BPEMEHHM U COKpalleHHUE
JUTVHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBs13b MaccChl ¢ SHEPruel U UMITYJIbCOM PENIITUBUCTCKOM YaCTHUIIBI. DHEPrus
TTOKOSI.

Pa3nen 7. KBanToBas pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOW. DHEPrus
U UMITYJIbC (HOTOHA.

OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dororddexra. YpaBuenue DitHmrerina ana dotodrddexra. «KpacHas rpaHuia»
dboTorddexra.

JlaBnenue ceera. Onbitel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpoCTBA W MPAKTUYECKOE TMPUMEHEHHEe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas O6aTtapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Ceeroguo.

Conneynas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GOTOHOB MpU MEpPEeXoJe aToMa C OJIHOTO YPOBHS SHEPruu Ha Jpyrou. Buisl
criekTpoB. CIIEKTp ypOBHEW SHEPTUHU aTOMa BOAOPOA.
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BosHoBeie cBoiicTBa yactull. Bomusl ne bpoitns. KopmycKyisipHO-BOJIHOBOM
Iyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.
TexHuyeckue YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmonenue nuHedyaThiX COEKTPOB U3ITYUYECHHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
HaGmonenue nuHevaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Peszepdopna mo  ompeneneHuo  cocTaBa
paanoakTuBHOro u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BrustHue painioakTHBHOCTH Ha KMBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.
Anbda-pacnan. DIEKTPOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3JlydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.
DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.
Anepnsie peakuuu. Jlenenue u CUHTE3 SAEP.
Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobieMbl W TEPCHIEKTHUBBI
SAIEPHON SHEPIETUKU. DKOJIOTUYECKHUE ACTIEKThI IAEPHON SHEPTETUKHU.
DneMeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.
Mertonbl HAOJIIOICHHS ¥ PETUCTPALIAN AIEMEHTAPHBIX YaCTHII.
dyHaaMeHTaIbHbIe B3auMOAeCTBUSA. EAMHCTBO (hr3nveckoit KapTUHBI MUPA.
TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, simepHbIil peakTop, aToMHas 0omoa.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOIIUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BuTUs actpoHoMmuu. [IpukinaaHoe U MUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMHH.
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Bun 3Bé3nHoro nHeba. Co3Be3gusi, sipKUe 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mctounuk sHeprun CoyiHIA M 3BE3.
3BE3M1BI, UX OCHOBHBIE XapPAaKTEPUCTUKH. [[narpamMma «CHEKTpaJbHBIM Kiacc —
CBETUMOCTBY». 3BE3AbI TJIABHOW IOCIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEIOBAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABIECHUS O MPOUCXOXKICHUU U 3Boitonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNamaktuke. Tunsl ramaktuk. Paguoranaktuku u kBazapbl. YEpHBIE IBIPHI B SApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxkue nabnooenus

HaGmonennst HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOXKEHUM JIs ONpe/ieNieHUs MOJI0OKEHUsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Ausl CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTu.

O600maromnee MOBTOpPeHUE

Ponb Qu3ukm ©u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM U THUYECKOU cdepax AeSTEIHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUH B COBPEMEHHOW HAyYHOW KapTHHE MHUpPA, pOJb (PU3NUECKON TEOpHH
B (OpPMUPOBAaHWM TMPEJACTABICHUH O (HU3NYECKOW KapTUHE MHpa, MECTO
dusznueckor KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

Me:xknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kimacce OCyIecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMH MAaTEMATHUKH,
OWoNoTNU, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meoswxcnpeomemmnvle nouamusl, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHWSA: SIBICHUE, HAay4HbIH (akT, rumoTe3a, (Qu3ndeckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBI M MX IMPOEKUWH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
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MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKIMM, NPU3HAKU TOAOOUS TPEYTOJIHLHUKOB,
onpeiesieHne MIoNaau IIOCKUX GUryp u oobEmMa Ted.

buonoeus: »snekTpuueckue SBICHUS B JKUBOM NpHUpOJE, KojieOaTelbHBbIC
JIBUKECHUS B )KUBOU MPUPOJE, ONTUYECKUE SIBIICHUSA B )KUBOW IPUPOJE, IEUCTBUE
paaualuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTYpa TBEPIBIX
TEJN, MEXaHU3Mbl O0Opa30BaHMUS KPUCTAUIMYECKONM pEHETKH, CIEKTPaJbHBIMI
aHAJIU3.

leoepaghusi:  marHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX PV,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMJIICTPSICEHUIA.

Texnonoeus: JNUHUAM DIEKTPONEPENAY, TEHEPATOP MEPEMEHHOIO TOKa,
3JIEKTPOABUTaATENIb, WHIYKUHMOHHAS II€Yb, pajap, PaJIUuONPUEMHHUK, TEJIEBU30D,
anteHHa, tenedoH, CBYU-meub, NMPOEKIIMOHHBIN ammapaT, BOJOKOHHAS OITHKA,
COJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBaHus (6a30BbIA YPOBEHB) NOKHO OOECIEUUTh JOCTUIKEHUE CIETYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEILHOMN JAEATEIBHOCTH, B TOM YKCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

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

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKpPAaTUYECKUX LIECHHOCTEM;

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

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

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

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,

MpUCYIIETo (PU3NYECKON HAYKE;
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5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pas3IMyHbIM cdepaMm npodecCuoHAIbHOU AEATEIbHOCTH, 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
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

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

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

pacHIMpeHre OMbITa JIeATeIbHOCTH SKOJIOTMYECKON HalpaBiICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

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

OCO3HAHHME IEHHOCTH HAy4YHOW JESITEeNbHOCTH, T'OTOBHOCTH B IpoOIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEILHO  (OPMYJNIMPOBaTH W aKTyallM3UpOBaTh  MPOOJIEMY,
paccMmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENU ACATCIIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHHS,
BBISIBIIATE  3aKOHOMEPHOCTH M IPOTUBOPEYHS B  pPacCMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabareIBaTh IIAH PEIICHHS MPOOJIEMBbI ¢ YIETOM aHAIM3a HWMCIOIITUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YJIHLTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pPabOTy B  YCIOBHUSIX  PEAIbHOTO,
BUPTYAJILHOTO M1 KOMOMHUPOBAHHOTO B3aMMO/ICUCTBUSI;
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiegoBarTejIbCKue 1eCTBHUA .
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BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHATUAMH M METOJaMHU
(u3nUecKOl HayKu;

BJIJIETh HaBBIKAMH y4€OHO-MCCIIEOBATENIbCKON M MPOCKTHON JEITEILHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpEeTaluy, MpPeoOpa3oBaHUI0 W TPHUMEHEHUI0O B PA3NIUUYHBIX YYeOHBIX
CUTYaIUsX, B TOM YHCIIC TIPU CO3AaHUH YI€OHBIX MPOCKTOB B 00JIACTH (PUUKH;

BBISIBIIATH [IPUYMHHO-CIICJACTBEHHBIC CBS3M W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIIeHHs, HAXOAHWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYIHUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOMN
JESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUS 1O (U3MKE B TPAKTHUYECKYIO 00J]acTh
KU3ZHEEATETHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUECOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOUME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TOJy4YeHUs WHOOpMAIUU (PU3MUECKOTO COICP)KaHUSA U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYILIECTBIATh TOUCK, aHaJU3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMU Pa3IMYHBIX BUIOB U (HOpM
MPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COACPNKAHUS B pa3IMUHBIX (opMmaTax C
y4€TOM Ha3zHa4YeHHS WH(OpPMAIUU U TIEJIEBOM ayJUTOPUHU, BBIOUPAs ONTUMATHHYTO
dbopMy mpecTaBIeHUS U BU3yaTU3aIIHH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:
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OCYIIECTBIISITH OOLIEHUE HA YPOKaxX (U3UKHU U BO BHEYPOUHOU JESTEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOH(QIMKTHBIX CUTyallUd M CcMAr4aTh
KOH(DJIUKTBHI;

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

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JAEUCTBHM C yuy€ToM OOIIUX
VUHTEPECOB U BO3MOYKHOCTEHN KaXKJA0I'0 WICHA KOJUIEKTUBA;

IIPUHUMATh  L€IM  COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBUA IO €€ INOCTHKEHHUIO: COCTaBJIATH IUUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pe3ylbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKJAOIO yYaCTHMKA KOMAaHIbl B
oO1ui pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATELHOCTh B 00JIacTU
GU3UKM W aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON paboOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHU;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIIMPATH paMKH Y4€OHOTO MTpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieNnaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHHUIO JSPYIWIMA B OOJACTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJILHBII UHTEJLIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B JIESITEIHbHOCTD,

OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;
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BJIQJCTh HABBIKAMHU  TO3HABaTEIbHON  pedeKCHH KaK  OCO3HAHMS
COBEpIAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, MX PE3YJIbTATOB W
OCHOBAHU;

WCITOJIB30BaTh MPUEMBI peIICKCUH TSI OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHHS;

YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 HX
CHI)KCHHIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTUX TPH aHajJu3e pPe3yJIbTaToB
NESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JIPYTUX TIPH aHajIu3e pPe3yJIbTaTOB
NESATEITBHOCTH;

NPHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIMOKH.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3YJBTaTOB OCBOCHUS IMPOTPAMMBEI
no ¢u3MKe 1 YpPOBHS cpeaHero oOmero oOpa3oBaHUsS Yy 0O0YyYarOIIMXCS
COBEPIIECHCTBYETCS HYMOIIMOHATBHBIH WUHTCIIJICKT, IIPEIIOJIar afoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HANpaBJICHUS Pa3BUTHSI COOCTBEHHOW AMOIIMOHAIBHOUN cephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJTUPOBaHMs, BKJIIOYAIOIIETO0 CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATEHBIM U3MEHEHUSIM U TPOSIBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeN U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOHS U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
JIpYTHX, YYUTBIBATH €ro TIPH OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

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

HNPEAMETHBIE PE3YJIBTATDBI
K konmy oOyuenuss B 10 kiacce mpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:
JEMOHCTPUPOBATh HA MPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApPTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOU IESATEIbHOCTH JIOJIEH;
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YUUTHIBATh TpPAHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJICTEH:
MartepualibHasi TOUKa, HHEpIMadbHas CUCcTeMa OTCUYETa, aOCOMOTHO TBEPAOE TENO,
WJIea’bHbIN a3, MOJEIU CTPOCHUS I'a30B, KUIAKOCTEN U TBEPABIX TEJI, TOYCUHBIN
ANEKTPUUYECKUN 3aps]l IPU pelieHnr (PU3NIECcKuX 3a/1a4;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJISIPHO-KUHETUUECKOW TEOpUHM CTPOCHHMS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAaJeHUE Tej, JBWKEHHE 110 OKPYXHOCTH, HHEpIUS,
B3auMojieiicTBre Ten, nuddys3us, 6pOyHOBCKOE IBMKEHHUE, CTPOCHHUE KUJKOCTEH
U TBEPJBIX TEJ, U3MEHEHHE 00bEMaA TeJl IPU HarpeBaHUM (OXJIaXkKACHUH), TEIJIOBOE
paBHOBECHUE, WCIApEHHME, KOHJCHCAIUS, TUIABJICHUE, KPUCTAJUIM3AIIUS, KUIICHHE,
BJIQXKHOCTh BO3/1yXa, MOBBIIICHHUE JABJICHUS Ta3a MPHU €ro HarpeBaHUU B 3aKPHITOM
coCyJie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHHSI Ta3a B H30IpoIleccax,
AJIEKTPU3AIUS TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OTHUCBHIBATh MEXaHUYECKOE [IBIIKCHUE, UCIOIb3ysd (U3UYCCKUE BEITUUYUHBI:
KOOpJIMHATa, MYyTh, IEPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cua,
UMITYJIbC Te€Jla, KMHETHYECKasl dHEPTHsl, MOTCHIIMAIbHAs dHEPTUsl, MEeXaHUYeCKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, IIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCTOJB3yeMbIX BEJIMYMH, MX OO0O3HAYEHUS W E€IWHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE JAaHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJIMUMHAMH;

ONHUCHIBATh H3YYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMmIleparypa, CpeIHss
KMHETHUYECKasi PHEPTHUST XaOTMYECKOTO ABUKEHUSI MOJIEKYJ, CPEAHEKBaApaTUUHAS
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPCHHSS HHEPTHs, paboTa rasa,
KO3 (PUIIMEHT TI0JIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENSA, TPU ONMUCAHUM
IPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YEeMBIX BEJIHWYMH, UX
0003Ha4YCHUS] W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO0 BEIUYMHY C IPYTHMHU BEJTUYNHAM;

OTHUCHIBATh U3YUYEHHBIC DJICKTPUUECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE
SBICHUS (TIPOIIECCHI), UCTIONB3Ysl (PM3UUCCKUE BEIMYHMHBI: SJICKTPHUCCKUN 3apsi,
3JIEKTPUYECKOE T0JI€, HAMPSHKEHHOCTH TOJIs, MOTEHIIMAN, Pa3HOCTh MOTEHIMATIOB;
NP ONUCAaHWHM TIPAaBUJIBHO TPAKTOBATh (U3UYCCKUHA CMBICT HCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHUsS W EAWHHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (QU3NYECKYIO BEIMUMHY C APYTUMHU BEJIMYMHAMU;

aHAJM3MPOBATh (PU3MYCCKHUE MPOIESCCHl U SBIICHUS, HUCIOIL3YS (PU3HUCCKUC
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXpaHEHHMS MEXaHHMYECKOM DSHEPIrHHM, 3aKOH COXpPAaHCHUS WMITyJbCa,
MPUHIMI CYNEPHO3UIIMN CHUJ, TPUHIIUIT PABHOIPABUS HHEPIUAIBHBIX CHCTEM
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oTcu€Ta, MOJEKYISIPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3h CPEIHEH KMHETHYECCKOW SHEPTHH TEIJIOBOTO JBYKCHHS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJUHAMUKU, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KyloHa, TpH OTOM pa3inyaTh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKCHHE M YCJIOBHS (TPaHUILBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUSA MAallluH, TPHOOPOB W
TEXHHUYECKUX YCTPOUCTB; pa3MuaTh yCIOBUS WX O€30MAaCHOTO HCIOJIL30BAaHUS B
TIOBCETHCBHOM JKU3HM,

BBITIOJTHATh JKCIEPUMEHTBI TI0 MCCIICIOBAHUIO (U3UYECKUX SBICHUU W
IPOIIECCOB C HCIOJB30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OIBIT H
(bOpMyJIHPOBATH BHIBOJIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO HM3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSMBIX H3MEPEHHH, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(¢uKcUpoBaTh PE3YNbTATHl TMOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIIUYUH B
BUJIE TaOIUIl U TpadUKOB, 1eNIaTh BRIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN HCCIEIOBAHUNA B
pamMKax y4eOHOTO OJKCIIEpUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTEIBHOCTU C WCIOJB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1ab0OpPaTOpPHOTO
000py1I0BaHMS;

pemars pacu€THbIE 3a7a4dl C SBHO 33JJaHHOW (U3UYECKOW MOJICIbIO,
UCTIOJNIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a yCJIOBHS 3a/1auu
BBIOWpATh (HU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BETUYUHBI U (POPMYIIBI,
HEeoOXonuMbIe NIl €€ pEeIlIeHUs, MPOBOAUTH PAcu€Thl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHHS (PU3HMUECKON BEITUYUHBI,

penaTh Ka4eCTBEHHBIC 33/1a4U: BHICTPANBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uUecKre SIBICHUS;

UCTIONIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
Y TIPE/ICTAaBIICHUS Y4eOHOW W HAy4IHO-TIOMYISIPHOW MH(POPMAIINH, TTOTYICHHOW W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUIECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;
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MPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOIIECCOB OKPYXKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KU3HU
Uit o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaIeHUH ¢ TPUOOPAMH M TEXHUUYECKUMHU
YCTPOUCTBAMHU, JJII COXPAHEHHUS 3JI0POBbS M COOJIOJCHUS HOPM IKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TpYINE C BBHIIOJHEHUEM PAa3JIMYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATh Pa0OTy TPYMIbI, PAIMUOHAIBHO paclpenesiTh OO0S3aHHOCTU H
IJIAHUPOBATh JIEATEIILHOCTh B HECTAHJAPTHBIX CUTYyAIUsAX, aJICKBATHO OLICHUBATH
BKJIJl KQXI0TO U3 YYAaCTHUKOB I'PYIIIBI B PEIIEHUE PACCMAaTPUBAEMOM TPOOIEMBI.

K xonmy oOyuenunss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pu3MKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTHU COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKOW NESATCIBHOCTH JIIOACH, IEJOCTHOCTh M E€IUHCTBO
bu3uYeCKoi KapTHHBI MUPA;

YUUTHIBATh TpPaHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PU3MYECKUX MOJICTIeH:
TOUYCYHBIN AIEKTPUUECKHUI 3apsiji, Jyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, sA/lepHas
MOJIeNIb aTOMa, HYKJIIOHHAsi MOJIeNIb aTOMHOIO sifjpa MpU peleHuU (U3HUECKHX
3azay;

pacno3HaBaTh (pu3nyecKkue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBMKU: DIIEKTPUUYECKAs MTPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUA TOKA, B3aUMOJICHCTBHE
MarHuTOB, DJEKTPOMArHUTHAs WHAYKIHS, JICHCTBUE MArHUTHOTO TIONA Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KOJI€OaHUS H
BOJIHBI, TPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MPEIOMIICHHE,
uHTeppepeHnus, audpakuus W TONSpU3alUs CBETa, JHUCIEPCUs CBETa,
doToanekTpuaeckuit 3pdekt (hororddekT), cBeTOBOE NaBlICHHE, BOSHUKHOBESHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas U HMCKYCCTBEHHAas
PaaNOaKTHBHOCT;

ONMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (3JIIEKTPUUYECKHUE, MAarHUTHBHIE,
ONTUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJMMOCTb  pa3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJIEHUSA (MPOLIECCHI), HCMONB3Yd (PU3NUYECKUE BEIUUYUHBI:
ANEKTPUUYECKUI 3apsi, CUJia TOKa, SJEKTPUUECKOE HAMPSIKEHUE, JIEKTPUUECKOe
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAsl CHUlia, paboTa TOKa,
WHIYKIUST MAarHATHOTO TIONsl, cuja Awmrmepa, cuna JlopeHiia, WHIYKTUBHOCTH
KaTYyIIKW, SHEPrusi AJIEKTPUYECKOr0 M MArHUTHOIO TMOJIeH, MepuojJ M YacToTa
KoJiebaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsii U Cujla TOKa B IMpolecce
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TAPMOHUYECKUX DJICKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE pACCTOSHHE W
ONTHYECKAs] CHJIAa JIMH3BI, TIPU OMHCAHWH MPABUIBLHO TPAKTOBATH (PU3HUECKHIMA
CMBICIT HCIIOB3YEMBIX BEIWYMH, HMX OOO3HAYCHHMsS] W CIAMHHIIBI, YKa3bIBaTh
(GopMyIBI, CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTUMHU
BEIIMYNHAMU;

ONKCHIBATh HW3Y4YCHHBIC KBAHTOBBIC SIBICHHWS H IPOIECCHI, HCIOIB3YS
(¢u3HUecKre BEIMYMHBI: CKOPOCTh JJICKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI U
9JacToTa CBETa, DHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T IMOTypaciaaa, YHEPTUs CBI3H
aTOMHBIX SI7IEP, TPU OINUCAHWW TPABUIBLHO TPAKTOBATh (DU3UUCCKUH CMBICI
UCIIOJIb3YEMBIX BEIIMYWH, WX O0O3HAYCHUS WM CIWHUIIBI, yKa3blBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JIAHHYH (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HAUCHHUE (DHU3UICCKON BEIIMYNHBI;

aHAM3UPOBATh (PU3NUYECKHUE TMPOIIECCHl U SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPHUHIUIIEE: 3aKOH OMa, 3aKOHBI MOCJICA0BATEILHOTO U MapaJlIeIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3aKkoH Jkoyns—JIeHIla, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPSIMOJIUHEHHOT0 PaclpOCTPAHCHHS CBETa, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHEHHE DiHIITEHHA a1 PorodddekTa,
3aKOH COXPAaHCHHs DHEPIUH, 3aKOH COXPAHCHHS MMIYJbCa, 3aKOH COXpPaHCHUS
AIIEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHHUS MacCOBOI'0 4HCHa, MOCTyNarhl bopa,
3aKOH PaJMOaKTHBHOIO pacmajia, IMPU dTOM pa3IndaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BbIpaKEHHUE U YyCJIOBUs (TpaHUIlBI, OO0JACTH)
IPUMEHUMOCTH;

OTIPENIeNIATh HAIIPaBJIEHHE BEKTOPA WHIYKIIMHM MarHUTHOT'O TOJISI TIPOBOIHUKA
C TOKOM, CHJIbI AMniepa u cuiibl JIopeHa;

CTPOUTh M ONHUCHIBATh H300pa)KEHHUE, CO3/1aBAEMOE€ IUIOCKUM 3€pPKaJIOM,
TOHKOM JTUH30M;

BBITIOJIHSTh JKCIIEPUMEHTBI 110 HCCICIOBAHUIO (U3UYCCKUX SBICHUN U
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUMN: TMPHU 3ITOM
dbopmynupoBaTh mpodJaeMy/3amady W THIOTE3y Yy4eOHOTO OSKCIEPHMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyITHPOBATH BHIBOIHI;

OCYIIECTBIISITh MPSMBIE M KOCBEHHBIC M3MEPECHUS (PU3NYECKUX BEIHYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIIOCOO HM3MEPEHUS M HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIh30BAHUEM
NPSMBIX HM3MEPEHUH: TPH O3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH
pPEe3yAbTATHl MOTYYCHHOW 3aBUCUMOCTH (DM3WYSCKUX BEIWYHWH B BHUAC TaOIHUI] U
rpa¢uKOB, JIeJIaTh BBIBOJIBI ITO Pe3yJIbTaTaM HCCIICIOBAHMS;
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co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCICAOBAHUN B
paMKax yd4eOHOTO SKCIEPUMEHTa, YUeOHO-MCCIENOBATENFCKOH M TMPOCKTHOU
AESITENTFHOCTH C MCTOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M JaOOPAaTOPHOTO
000py10BaHMUS;

pemiatb pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIONB3Ys (hU3MUECKUE 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4uH
BbIOMpATh (PU3UUECKYI0 MOJEINb, BbIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOAMMBIE ISl €€ pelleHusi, MPOBOAUTh PAacUYEThl W OLEHUBATH PEATbHOCTD
MOJTYYEHHOT'0 3HAUEHUS (PU3NIECKON BETUIHHEI;

pelaTh KaueCTBEHHBIC 3a/1a4M: BEICTPAUBATh JTIOTHUECKH HEPOTHUBOPEUHBYIO
[ETIOYKY PACCYXKIEHUI C OMOpO Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH |
du3nUYecKue SIBICHNUS;

UCTIONB30BaTh ~ MpPH  peHmIeHHWH  y4eOHBIX  3a7ad  COBPEMCHHBIC
MH(POPMAITMOHHBIC TEXHOJOTUHU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIHH
Y TIPEJICTaBIICHUS] y4eOHON M HAYYHO-TIOMYJISIPHOW MH(DOpPMAINH, TTOTYYSHHOW W3
pa3IMYHBIX UICTOYHUKOB, KPUTUIECKU aHATTM3UPOBAThH MOTydaeMyi0 HH(POPMAITUIO;

OOBSICHATh TPHHIMIBI JEHCTBUS MAallWH, TPUOOPOB W TEXHHUYECKHX
YCTPOWCTB, pa3IndaTh YCIOBUS MX 0€30MAaCHOTO HMCIIOJIb30BaHUS B TIOBCEIHEBHOM
KU3HU;

IPUBOAUTH MPUMEPHI BKJIAZa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIErO0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KHU3HU
U1 obecniedeHus 0€30MacHOCTH MPU OOpaIllEeHUH ¢ MPUOOpaMH M TEXHHYECKUMU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 30POBBS U COOJIIOJIEHUSI HOPM SKOJIOTMYECKOTO
MIOBEJICHUS B OKPY’KaloIlel cpene;

paboTaTb B TIpyNme C BBINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPyNIMbl, PALMOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJleKBaTHO OLICHUBATDH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B pEIICHUE pacCMaTpUBaeMON IPOOIIEMBI.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Konrpoiabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTeibHbIEe pecypchl
padoTsbI padoThI
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
)
11 M3HRA M METOMEL HAYRHOTO 2 https://m.edsoo.ru/AVIAWVNQO
MTO3HAHUS
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunemartuka https://m.edsoo.ru/SN02MCWXU
2.2 JlnHamuka https://m.edsoo.ru/RMLEBX3PU
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 1 1 https://m.edsoo.ru/86NRCXHAY
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
o ) N
3.1 CHOBH! MOTICKyIAPHOKHHETHHCCROM 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOpUHU
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https://m.edsoo.ru/HK6KL6RS9
Ar .
3.3 PETETHRIE COCTONHI Bemectsa 5 https://m.edsoo.ru/HSM355JCH
®da30BbIE MTEPEXO/IBI
Hroro no paszneny 24
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 OneKTpocTaThKa 10 1 https://m.edsoo.ru/LSRP72QLI
4.2 I1oCTOSAHHBIN NEKTPUUYECKUH TOK. 12 1 https://m.edsoo.ru/GEWTDQXWW
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https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

Toxu B pa3MyHbIX cpenax

Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOTPAMME
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11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pazaen 1. QJIEKTPOJIMHAMUKA
M )
1.1 ATHHATHOE HOJIE. JICKTPOMArHTHAA 11 1 3 https://m.edso0.ru/Z2Q390NG8
WHIYKLAS
Hroro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHBI
M
2.1 CXAHITHCECKHE H STEKTPOMATHITHRIE 9 1 https://m.edso0.ru/3STLNQKPG6
KOJIeOaHNs
M
2.2 CXAHUHICCKHE H SIICKTPOMATHHTHBIC 5 1 https://m.edso0.ru/WQT6385V1
BOJIHEI
2.3 Ornruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI CIEMATIBHON TEOpUH

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCHUTEIBHOCTU
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
4.1 DeMEHTHI KBAHTOBOM ONTHUKU 6 https://m.edsoo.ru/SWO0VAWQRS
4.2 Crpoenune atoMa 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE AP0 5 https://m.eds00.ru/97MC9DZXQ
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https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7

https://m.edso0.ru/3EOD6KXI9

Hroro no pazneny 7

Paznesn 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O06o0mraroree NTOBTOPSHHE 4 https://m.edsoo.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68
I[MTPOI'PAMME
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https://m.edsoo.ru/O2JEGZCIM

MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

10.1

JlemoHCTpUpOBaTh Ha TpUMEpax poJib U MecTo (UMK B
(hopMUPOBAaHUM COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B Pa3BUTUHU
COBPEMEHHOUW TEXHUKH M TEXHOJIOTMM, B TPAKTHYECKON JEATEITHHOCTH

monen

10.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (U3NUYECKUX MOJIENIEH:
MarepuaiabHas TOYKa, WHEpIUalIbHAs CHUCTeMa OTCYETa, aOCOJIFOTHO
TBEPAOE TEJO, UACAIbHBIN Ia3; MOJECIN CTPOCHUS Ta30B, )KUIKOCTEH U
TBEPABIX TE€J, TOYEYHBIM OJIIEKTPUYECKUN 3apA]l — IpPU PEIICHUH

(buznueckux 3aaa4y

10.3

Pacno3naBath ¢usnveckue sBICHHS (MIPOIECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYJISIPHO-KHHETUYCCKOW TEOpHUHU
CTpOCHHSI BEUIECTBA W  DIEKTPOJUHAMHKH: pPAaBHOMEPHOEC U
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE IBW)KCHHE, CBOOOIHOE MajJCHUE
TEJ, JBW)KCHHE IO OKPYXHOCTH, HWHEPIHS, B3aWMOJCUCTBUEC TEI,
muddy3us, OpPOYHOBCKOE JBHKEHHE, CTPOCHUE  JKHIAKOCTEH U
TBEPABIX  TeJ, W3MEHEHHe O00béMa Tel TpH  HArPEBaHHU
(oxmaxkJieHuu), TEIJIOBOE paBHOBECHE, HCIApPEHHE, KOHJICHCAIUS,
IUIaBJICHHE, KPHUCTAJUIM3AllHs, KHIICHWE, BII&XXHOCTh BO3yXa,
NIOBBIIIICHUE JIaBJICHHS T'a3a NPU €ro HarpeBaHUH B 3aKPBITOM COCY/IE,
CBSI3b MEXKJy IapamMeTpaMu COCTOSIHHSI Ta3a B H30IpOIEeccax;

QJICKTpHU3aluA TCII, B3aHMOHeﬁCTBHe 3apAa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBMJKEHHE, HCHONb3Yys (U3NYecKue
BEJIMYMHBI: KOOpJUHATA, MYyTh, MEPEMELIEHUE, CKOPOCTh, YCKOPEHUE,
Macca Tela, CWIa, WMIYJIbC Tela, KHHETHYeCKas DJHEprus,
NOTEHIMAJIbHAsT JHEeprus, MexXxaHuueckas paboTa, MeXaHudeckKas
MOIITHOCTh; U ONHCAHUM NMPABUIBHO TPAKTOBATH (PU3UUYECKUN CMBICI
UCTOJIb3YeMbIX BEJIWYMH, HUX OOO3HAYEHHUsS M E€IUHHULBI, HAXOIUTh
(opMyIbl, CBS3BIBAIOLINE JTAHHYIO (PU3MUECKYIO BETHMUUHY C JAPYTHUMHU

BCIMYMHaAMHU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA T€JI U TEIJIOBBIC
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SIBIICHUS,, MCIOJb3ysl (U3MUYSCKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIepaTypa, CpeAHsSsl KHHETHYCCKash SHEPIrus XaoTHYECKOIro
JBM)KCHUS MOJICKYJI, CpPCIHEKBaJpaTHYHas CKOPOCTb MOJICKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPCHHsIsI 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 GU3NYCCKYIO BEIMYHHY C IPYTHUMHU

BCIIMYUHaAM

10.6

OnuceiBaTh M3y4EHHbIE JJIEKTPUYECKUE CBOWCTBA BEIIECTBA U
JNIEKTpUYECKHE  sBJIEHUS  (MpOLECChl), MCHONb3yd (U3HUECKUe
BEJIMYMHBI:  DJEKTPUUECKUH  3apsia,  DJIEKTPUYECKOe  TOJIe,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAaJ, Pa3HOCTb NOTEHIMAJIOB; IpHU
OTHMCAHUU MPABWIBHO TPAKTOBaTh (PU3NUYECKUI CMBICI UCIIOJIb3yEMBIX
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 3axonsr HpioTOHA, 3aKOH COXpaHEHHUS] MEXaHWYECKOW SHEPIHH,
3aKOH COXPAaHEHUsI UMITYJIbCA, IPHHINI CYIIEPIIO3UIIUU CHJI, TTPUHITHIT
paBHOIIPAaBHS ~ HMHEPIHMAIBHBIX CHUCTEM OTCU€Ta; MOJICKYISIPHO-
KWHETHYECKYI0 TCOPHIO CTPOCHHS BEIIECTBA, ra30BbIC 3aKOHBI, CBS3b
CpelHel KHHETUYECKON SHEPrHH TEIJIOBOTO JBIDKECHHUS MOJIEKYT C
a0COJIIOTHOW TEeMITEpaTypo, MEpBBIA 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHEHHs JJIEKTPHUUYECKOTO 3apsia, 3akoH KyinoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIP2YKEHUE U YCTIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

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

HCIIOJIb30BaHMS B IOBCEAHEBHOM KMU3HHU

10.9

BhITIONHATE SKCIIEPUMEHTHI M0 UCCIIEA0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C MCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPEHUI; TpU
3ToM (QOpMYyIHpPOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOTO
JKCMIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY W3  MPEUIOKEHHOTO

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

10.11

HccnenoBaTh 3aBUCHUMOCTH MEXIY (PU3HMUECKUMHU BEIMYMHAMH C
HCIIOJb30BAHUEM IIPSAMBIX H3MEPEHHUM; IPU 3TOM KOHCTPYHUPOBATh
YCTAaHOBKY, (PUKCHPOBATh pe3yJabTaThl MOJYYCHHOH 3aBHCHMOCTH
(u3nYeCcKUX BEIMYUH B BUAE TaONUI U TPapHUKOB, AEIaTh BHIBOJABI O

pe3ysibTaTaM UCCIlIeOBaHUs

10.12

CobOmonath  mpaBwiia  0e30maCHOrO  Tpyda IpU  IPOBEACHUU
UCCIIEJIOBAaHUM B  paMKax y4eOHOro OKCIEpUMEHTa, Yy4eOHO-
HCCIEA0BATENILCKOM M MPOEKTHOM JEATENBHOCTH C HCIOJIb30BAHUEM

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemate pacu€rHbie 3amauu ¢ SBHO 3a/laHHOW (DU3UUYECKOW MOJEIBIO,
WCTIONB3Ysl (PU3MUECKHE 3aKOHbI M TPHUHIMIBI; Ha OCHOBE aHajIu3a
YCIIOBHSL  3a7aud  BBIOMpATh  (DU3WYECKYI0 MOJENb, BBIICTATH
(bu3uveckne BeMMYMHBI U (POPMYIIBI, HEOOXOAUMBIC I €€ pereHus,
MMPOBOJIUTH PACUYETH M OLIEHUBATh PEATLHOCTH MOTYICHHOTO 3HAYCHUS

(hbM3UIECKON BETMIHHBI

10.14

Pemate  kadecTBeHHBIE  3aJa4u: BBICTpPAWBaTh  JIOTHYECKHU
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
MH(OpPMALIMOHHBIE TEXHOJIOTMM ISl TIOUCKA, CTPYKTYpUPOBaHMS,
WHTEpIpeTali U MPEJCTaBICHUs y4eOHOW U HAaY4YHO-TIOMYJSIPHOMN
uH(bOpPMaIIMKY, MOJYYEHHOW W3 Pa3IUYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

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

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

10.17

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUS MO (PHU3MKE B TIOBCEAHEBHOM
YKU3HU I obecrieueHns 6€30MacHOCTH Mpu OOpalleHuH ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOMCTBAMHM, JJISI COXPAHCHHUS 310POBbS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOTHYC€CKOI'O IIOBCACHUA B Opr>1<a101ueI71 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

IPYMIIBI B pELIeHHE pacCMaTPUBAEMON PO OIIEMBI
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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 HAyYHOW KAPTHUHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH M TEXHOJIOTMMU, B MPAKTUYECKON AEATEIbHOCTH

JIOIEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJIENEH:
TOYEYHBIN JJIEKTPUYECKUH 3apsl, siepHas MOJENIb aTOMa, HyKJIIOHHAs

MOJIeJIb AaTOMHOTO si/ipa MpU pelIeHNH (PU3NUECKUX 33134

11.3

PacnioznaBate (usnueckue sBieHust (Mpolecchl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  JJIEKTPOJMHAMUKA H  KBAaHTOBOH  (DU3HUKH:
ANIEKTpUYECKass TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JICUCTBUS  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
AIIEKTPOMArHWTHasE WHAYKIMS, JeHCTBHE MArHUTHOTO TIOJIsI Ha
MPOBOJHUK C TOKOM M JBIXKYIIHUWCA 3apsl, SJIEKTPOMAarHUTHBIE
KojeOaHus W BOJHBI, MNPSMOJMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpaXEHUE,  TpeJoMJIeHHe, uHTeppepeHnus, audpakuus U
TOJIIpU3allis CBETa, AUCHepcHsl cBeTa, (hoTolnmekrpuyeckuii dddexT
(boToapdexT), cBeTOBOEC MaBleHHWE, BO3HUKHOBEHUE JIMHEHMYATOTO
CIEKTpa aToMa BOJOPOJAa, €CTECTBEHHass W  HCKYCCTBEHHas

PaaruO0aKTHBHOCTb
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OnuceiBaTh M3Y4YEHHBIE CBOMCTBa  BellecTBa  (DIEKTPUUYECKUE,
MarHuTHbIE, ONTUYECKUE, DJICKTPUUYECKYIO MPOBOJUMOCTh Pa3IMYHBIX
Cpel) © OJIEKTPOMArHUTHbBIE sIBIEHUS (TIPOIIECCHI), HCIOJIB3YS
(¢u3nueckue  BENWYMHBI:  DJICKTPUUECKUH  3apsan, Ccuila  TOKa,
ANIEKTPUYECKOE  HANpPSDKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pa3HocTh noTeHmuanos, DJIC, paboTa TOKa, MHAYKIHS MarHUTHOTO
noyig, cuwia Awmmepa, cwia JlopeHna, WHIYKTUBHOCTH KaTYIIKH,
SHEPTUsl ANEKTPUUYECKOTO W MArHUTHOTO TMOJEH, MepuoJ M YacToTa
Kose0aHuil B Koye0aTeIbHOM KOHTYpE, 3aps]l U CHIJIa TOKa B MpoIiiecce
TapMOHUYECKHIX ANEKTPOMAarHUTHBIX KOJICOaHMUIA, (doxycHoe
paccTosiHMe W ONTHUYeCKas CHJa JIMH3BI, NMPU OMUCAHUU TPABUIBHO
TpPakTOBaTh (PUIWYECKUH CMBICT HUCIHOJB3YEMBIX BEIMYUH, UX
0003HaYeHHs] WM EOUHHIIBI; YKa3blBaTh (OPMYJBI, CBS3BIBAIOIINE

JAHHYIO (PU3MYECKYIO BEIUUUHY C IPYTUMHU BEIUYMHAMU
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OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHHA U IMPOLECCHI, UCIIOJIb3YyA
(1)I/ISI/II-ICCKI/IC BCJIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBCTA, OSHCPIUA U HUMIIYJIbBC q)OTOHa, nepunon
nmojypacmnaga, OSHCPrud CBA3M ATOMHBIX AACp; IpHU OIMCAHUU
IMPpaBUJIbHO TPAKTOBATbh (1)I/I3I/I‘~I€CKI/II71 CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
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

AHanmu3upoBath (PU3MYECKHE TIPOLIECChl W SBJICHUS, MCIOJIB3YS
(¢u3uyeckue 3aKOHBI W NpUHOUNBL:  3akoH Owma,  3aKOHBI
MOCJIEOBATENILHOTO W TapaJlJIeIbHOTO COEIUHEHUS TPOBOJIHUKOB,
3akoH /[xoyns — JleHna, 3akOH 2J€KTPOMAarHUTHOW MHAYKLHH, 3aKOH
MPSIMOJTMHENHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUSI CBETA,
3aKOHBI ~ MPETOMJIEHUS  CBETa, ypaBHEHUWE  OWHINTENMHA Ui
dboTodddexra, 3aKOH COXpaHEHHS DOHEPrUH, 3aKOH COXpPaHCHHS
WMITyJbCa, 3aKOH COXpaHEHWsI DJIEKTPUYECKOro 3aps/a, 3aKOoH
COXpaHEHHMs]  MaccoBOr0  4WcCla, TOCTyiaarel  bopa, 3akoH
paaMoaKTHBHOTO paclajga; TMpd ITOM pa3indarh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE U 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 U OIIMChIBATb I/I306pa)KeHI/I€, co3gaBacMoO€  IINIOCKUM

3€pKajJoM, TOHKOU JIMH301

11.9

BBINONMHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYECKUX SIBICHUH U
IIPOIIECCOB C MCIOJH30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPECHUN; MPH
3ToM (QopMyIHpOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  HPEJIOKEHHOTO

060py,Z[OBaHI/IH, IIPOBOAWTD OIIBIT U (1)OpMy'J'II/Ip0BaTL 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 (PM3MUYECKUX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX ~ M3MEPEHUM; TpU OTOM KOHCTPYHpPOBaTb YCTaHOBKY,
(bUKCUpOBaTh pPE3YAbTATHl MOJYYEHHOM 3aBUCUMOCTH (PH3UUECKUX
BEJIMYMH B BUJIE TaOIUIl U TpadUKOB, IeaTh BBIBOIbI [0 pe3yabTaTaM

HUCCICIOBaHUA
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11.12

CoOmronate mpaBmiia 0€30MaCHOTO TpyAa MpPH  NPOBEACHUU
UCCIeIOBaHUNH B paMKax Y4eOHOTO OKCIEpHMEHTa, Yy4eOHO-
HCCIIEI0BATEIBbCKON U IIPOEKTHOM JEATEIBHOCTU C UCIOJb30BAHUEM

U3MEPUTENIbHBIX YCTPONCTB U 1Ja0OPaTOPHOro 000PyA0BaHUS

11.13

Pemate pacuérHbie 3a7a4n ¢ SBHO 3aJaHHON (PU3MUYECKOW MOJENBIO,
UCTIONB3Ys (pU3MUecKre 3aKOHBl M TNPHHIMIBI, Ha OCHOBE aHAIM3a
YCIOBHS  3a/la4d  BBIOMpAaTh (PU3MUECKYI0 MOJENb, BBIICIATH
¢u3nveckne BETUYUHBI U (POPMYIIBI, HEOOXOIUMBIE ISl €€ perieHus,
MIPOBOJUTH PAcu€Thl U OLEHUBATh PEATbHOCTH MOJIYUEHHOTO 3HAUECHUS

(hbU3UYECKO BETUUHHBI

11.14

Pemats Ka4ueCTBEHHBIE 3a/1a4H: BBICTPaNBaTh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO LEMOYKY PACCYKICHUW C ONOPOW HA M3yYEHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/IIICCKI/I€ SABJICHUSA

11.15

Hcnonb3oBath mpu  pemieHud  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALlMOHHBIE TEXHOJOTMHM JUIsl TIOMCKA, CTPYKTYpUpPOBaHMS,
WHTEpIpeTali U MpPeJCTaBICHUs y4eOHOW W HAay4YHO-TOMYJISIPHOMN
nH(popMalUY, MOJYYEHHON W3 pazIUYHbIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTYy4aeMyl0 HH(POPMALIUIO

11.16

OOBSACHATh MPUHLUIBI NEHCTBHUS MAalIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS HX OE30MACHOTO HCIIOJIB30BAHUS B

MOBCEIHEBHOM KU3HU

11.17

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

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonps3oBaTh TeOpeTHYECKHE 3HAHUSA MO (PHU3MKE B TIOBCEIHEBHOM
YKU3HU I obecrieueHus 6€30MacHOCTH Mpu OOpaIeHuy ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOWCTBAMH, JIJISI COXPAHCHHUS 3I0POBBS H

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOIHY€CKOI'O IIOBCACHUA B Opr>KaIOIHeﬁ cpeac

11.19

PaGortath B rpymme c BBINOJHEHUEM PA3IMYHBIX COIHATIBHBIX pOJIEH,
IUTaHUpOBaTh ~ pabOTy  TpyMNIbl,  pPalMOHATBHO  paclpeneisTh
00s3aHHOCTH ¥  IUIAaHUPOBATh JIEATENBHOCTh B  HECTaHIAPTHBIX
CUTYallMsIX, aJeKBAaTHO OLIEHMBATh BKJIAQJ KaXJOTO M3 YYACTHHUKOB

IPYIIBI B pellIEHnE paccMaTpuBaeMoi pooOIeMsl
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHU A

11

®usnka — Hayka o npupone. Hayunbie
METO/Ibl TO3HAHUA OKpYKarolero Mupa. Poiib
JKCIIEpUMEHTAa W  TEOpPHUM B  Ipolecce

MO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MogaenupoBanue GU3HYECKUX SBICHUA W
npoiieccoB. Hayunsie runore3sr. dusndeckue
3aKOHBI W TeopuH. ['paHHIBI TPUMEHUMOCTH
bu3nIecKrX 3aKOHOB. [TpuHIMT
cooTBeTrcTBUsA. Ponp M mecro Qu3uku B
GOpPMHUPOBAHMHM  COBPEMEHHOW  HaydHOU
KapTHHBI MHpa, B MPaKTUYECKON

NEeITEIbHOCTH JIOIEN

MEXAHHUKA

KNMHEMATHUKA

2.11

MexaHndeckoe JABHKCHUC. OTHOCHUTENHLHOCTD
MEXaHUYCCKOI'O ABMKCHUS. Cucrema otcuéra.

Tpaektopus

2.1

2.1.2

[Tepemenienue, cKOpocTh (CpeaHsisi CKOPOCTbD,
MTHOBEHHAass  CKOpPOCTb) M YCKOpPEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIHH Ha OCHU
CUCTEMBI KOOpAMHAT. Crnoxenue

NIEPEMELIEHUH U CIIOKEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBIDKECHUE. I'paduxu
3aBUCUMOCTHU KOOpPJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u IepeMeLeHUs

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHU




2.14

CBoOoiHOE mageHue. Y CKopeHrne cB0O0HOTO

HaacHus

2.15

KpuBosmueiiHoe nBuxeHue. PaBHOMepHOe
JBUXXCHUC MaTepHaHBHOﬁ TOYKHN 10
OKPY’KHOCTH. YTIJIOBast CKOPOCTb, JUHEWHASA
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMHUTENEHOE YCKOPEHHE

2.1.6

TexHnueckue YCTpOMCTBA: CIIUJIOMETP,
JBUKCHHE CHaApsZOB, LEIHBIE M PEMEHHBIC

nepeaadn

2.1.7

[IpakTnueckue paboTHI. Hsmepenue
MI'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKJy NyTSAMH, ITPOUIECHHBIMU
TEJIOM  3a  TIOCJeNOBaTEelIbHbIE  paBHbIE
NIPOMEXYTKA BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBW)KEHUH C HAYaJbHOM CKOPOCTBHIO, PAaBHOM
Hym0. M3ydeHue IBH>KEHUs IIapyuKa B BA3KOM
xuakoctu.  M3ydyeHue  [BWKEHUS — Teda,

OpOIIEHHOTO TOPU30HTATHHO

2.2

JUHAMUKA

2.2.1

[TpuHIMn OTHOCHUTEIILHOCTH lanunes.
IlepBoiii 3akoH HproToHa. WMHepuuanbHbie

CUCTEMBEI OTCUETa

2.2.2

Macca Ttena. Cuna. [lpuHiun cyneprno3uuuu

CHII

2.2.3

Bropoii 3akon HproToHa i MaTepualbHON
TOYKA B WHEPIHUAIBHOW CHUCTEME OTCYéTa
(UCO). Tperuit 3akoH HprooToHa g

MaTCPHAJIbHBIX TOYCK

2.2.4

3akoH BCEMHPHOT'O TATOTCHUS. Cuna TshKecTH.

HepBaﬂ KOCMHUYCCKaAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpennsa. Cyxoe Tpenue. Cuia TpeHHA

CKOJIBXKCHHA n culia TPCHUMA IIOKO4.
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Koaddunment tpenus. Cuiia cOpoOTUBICHHS

IMpU ABWXKCHUU TECJIa B ) KUAKOCTU HUJIU Ira3c

2.2.7

[TocrynmarenbHOoe U BpamiaTeIbHOE JIBIKEHHE

a0COJIIOTHO TBEPOTO TeElia

2.2.8

MoMeHT CHIIBI OTHOCHUTEIHHO OCH BpaliCHUA.
[Ime4o cunbl. YcioBus paBHOBeCHs TBEPAOIO
tena B ICO

2.2.9

TexHuueckue  yCTpOMCTBA:  MOMIIUITHUKH,

JABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboThl. V3yuenue IBUKEHUS
Opycka 10 HAaKJIOHHOM IIJIOCKOCTH O]
JIEMCTBUEM HECKOJIBKHMX cwil. MccnenoBaHue
3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX
B jAedpopmMupyeMoil NpyKHHE U PE3UHOBOM
oOpaslle, OT BEIMYMHBI HX JAedopmariuu.
HccnenoBanue yciioBHil paBHOBECHS TBEPIOTO

T€JIa, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHbI COXPAHEHUS B MEXAHUKE

2.3.1

Nmnynec MaTepuanbHOW TOYKHU, CHUCTEMBI
MaTepuajgbHbIX TOYeK. WMIynsc cuibl U

HN3MCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpanenuss wumnyiasca B HCO.

PeaktuBHOEC JABHIXCHHUEC

2.3.3

Pabora cuier

2.3.4

MomiHoCTE CHIIBI

2.3.5

Kunernueckas QHCPIuAa MaTCpHaHBHOﬁ TOYKH.

Teopema 0 KUHETUYECKOW YHEPTUH

2.3.6

[TorennmaneHass sHeprus. [loTeHuumanbHas
SHEpTUs yIIpyro ne(OpMUPOBAHHOM
npyxunsl. [loTeHnuanbHas dSHeprus Teia

BOJIM3HU IMNOBEPXHOCTHU Semnu

2.3.7

IloTeHnManbHble U HENOTECHUMAIbHBIC CHIIBL.

CBs3b pa6OTLI HCIIOTCHIUAJIBHBIX CHII C

HN3MCHCHHUECM MEXaHHUYEeCKOM SHECPrun
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CHUCTCMBI TCII. 3akoH COXpaHCHUA

MEXaHUYECKOM SHEPruun

2.3.8 Yupyrue v Heylpyrue CTOIKHOBEHHS
239 TexHu4ecKkue yCTpOWCTBA: JBUIKEHHE PAaKET,
o BOJIOMET, KOTEp, NPYKUHHBIN TUCTOJIET
[IpakTnueckue pabGoTsl. M3yuenue cBs3u
2310 CKOPOCTEM TEJII TIpU HEYIpPyroM yzaape.

UccnenoBanue cBsi3u  paboThl  CHJIBL  C

M3MCHECHHEM MEXaHHISCKOM OHCPruu TCJIa

MOJIEKVJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

311

OcHoBHbIE TOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHU. BpoyHoBckoe
neuxenue. J{uddysus. Xapakrep ABUKEHUS U

B331/IMO)I€I71CTBI/I51 YacCcTHll BEICCTBa

3.1.2

Mogenun CTpoeHusi Ta30B, KUIKOCTEH W
TBEPABIX TeN W OOBICHEHHE  CBOWCTB

BEIIECTBA HAa OCHOBE ITUX MOJENEH

3.1.3

Macca wMonekyn. KonudecTBo BemiecTsa.

[Tocrosnnas ABoraapo

3.1.4

TemnmoBoe paBHOBecue. Temmeparypa u €€

u3mepenue. [lkana remneparyp Llenbcus

3.1.5

Monens WIcaJbLHOIO  rasa. OcHoBHOE
ypaBHEHUE MOJICKYJISIPHO-KUHETUUECKON

TCOPHUH NACATIbHOI'O Ira3a

3.1.6

AOcomoTHas TeMIeparypa Kak Mepa CpefHei
KUHETUYECKOW SHEPruu TEIUIOBOTO JABMXKECHUS

yactul rasa. [llkana remneparyp KensBuna

3.1.7

VpaBuenne Knaneilipona — Menpgeneesa.

3akoH JlanbTOHA

3.1.8

I"a30BEI€ 3aKOHEI. I/ISOHpOHCCCH B NACaJIbHOM
ra3c¢ € IIOCTOAHHBIM KOJHYCCTBOM BCHICCTBA:

U30TepMa, U30Xopa, n3obapa

3.1.9

Texuuueckue YCTpPOWCTBA: TEPMOMETP,
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OGapometp

3.1.10

[Ipaktuyeckne paboTsl. M3mepenue Macchbl
BO3JlyXa B KJIACCHOM KoMHate. MccienoBanue
3aBUCUMOCTHU MEXy MapaMeTpaMU COCTOSHUS

pa3pekeHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamuudeckas cucrema. BHyTpeHHsA
SHEpPIusl TEPMOAVMHAMUYECKONM CHCTEMBI H

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonuuectBo Temnotel u pabora. BHyTpeHHss

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Buapl Ttemmomepenauu: TEIIONMPOBOIHOCTD,
KOHBEKIIMS, M3NTydeHne. TermoéMKoCTh Tena.
VnenpHasgd TEmI0EMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPEaAYC

3.2.4

[IepBslii 3ak0H TepMoaMHAMUKHU. [IprMeHeHne
IIEPBOTO 3aKOHa  TEPMOJUHAMUKH K
u3onpoueccaMm. I'papuueckas UHTEpIIpeTaLus

paboThl Taza

3.2.5

TemmoBsle MamuHbl. [IpuHIUIBL  HEHCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanust SHEPTUH
B TEwIOBbIX MamuHaxXx. KoaddunueHnrt
nosie3Horo  aeWicteus  (mamee —  KIIM)

termoBoi Mamuusbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOIMHAMHUKHU.
HeobOpatumocts  mporeccoB B HpPUPOJIE.
TemoBbie JIBUTATEIH. DKOJIOrH4eCcKHe

HpO6HeMH TCIIOOHCPICTUKHU

3.2.7

Texuudeckue YCTpPOWCTBA: JIBUTaTeINb
BHYTPEHHETO CTOpaHMs, OBITOBOI

XOJIOANJIbHUK, KOHAUIHOHEP

3.2.8

[IpakTuyeckue paboTsl. I3MepeHue yaenbHOM

TEIUIOEMKOCTH

3.3

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE IIEPEXO/IbI
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3.3.1

[Tapoo6pazoBanue u koHAeHcauus. Mcnapenue
" KHUIICHUE. VY nenpHas TenjoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPhI

KHUIICHUA OT JaBJICHUA

3.3.2

AOCOIMIOTHAE W OTHOCHUTENBbHASA BJIAXHOCTH

BO31yxa. HacelmeHHbI nap

3.3.3

Teépnoe TEJIO. Kpucrannnueckue u
amopdHble Tena. AHU3OTPONHUS  CBOMCTB
KPHUCTAJIOB. Kunkue KPHUCTAJIBL.

CoBpemeHHbIEe MaTepuabl

3.34

[lnaBnenne u Kpuctaumsauus. YJIeiabHas

TeruioTa miasneHus. Cyonumanus

3.35

VYpaBHEHHE TEIIOBOTO OalaHca

3.3.6

TexHuueckue yCTpOMCTBA: THUTPOMETPp U
IICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTHH
MIOJIY4E€HHS] COBPEMEHHBIX MAaTEPHAIOB, B TOM

YHUCJIC HAHOMATEPHUaJIOB, U HAHOTCXHOJIOTUU

3.3.7

[IpakTnueckue paboTHI. H3mepenne

BJIAXKHOCTH BO3JyXa

OJIEKTPOJJUHAMUKA

4.1

OJIEKTPOCTATHUKA

41.1

OnekTpu3anus Teil. JIeKTpudeckuil 3apsa. JBa

BU A DJICKTPUYCCKUX 3apsA10B

41.2

HpOBO,Z[HI/IKI/I, JUBJICKTPUKHU n

MMOJIYIIPOBOAHUKHU

4.1.3

3aKoH COXpPaHCHHUA IJICKTPUICCKOI'O 3apsga

414

B3aunmoneiictue 3apsnoB. 3akoH Kynona

4.1.5

DneKTpUUecKoe noJe. Hampsok€HHOCTb
3IEKTPUUECKOTO HOJIAL. [punImn
cyneprno3uiuu.  JIMHUM ~ HanpsHKEHHOCTH

QJICKTPHUYECCKOTO II0JIA

4.1.6

PaGora cun QJICKTPOCTATUYCCKOI'0  IMOJIA.

ITorennuman. Pa3HOCTEL TOTEHIINAIOB

4.1.7

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOSAHHOM
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SJICKTPUUICCKOM II0JIC. I[I/IE)JIGKTpI/I'-IeCKaSI

IIPOHUIIAEMOCTD
ONEeKTPOEMKOCTD. Konnencarop.
4.1.8 ONeKTpOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsHsKeHHOTO KOHJIEHCAaTopa
TexHudyeckue  yCTpOWCTBA:  3JIEKTPOCKOIL,
419 AIIEKTPOMETP, AIEKTPOCTATUYECKAsl 3allUTa,
o 3a3eMJICHHUE 3JIEKTPONpUOOpOB, KOHJIEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED
4110 [IpakTnueckue paboTHI. Hsmepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX

CPEJIAX

YcaoBus CYIICCTBOBAHUA IIOCTOSITHHOI'O

421 anekTpudeckoro toka. Mcrounuku toka. Cuna
Toka. [TocTosiHHBIN TOK
4.2.2 Hampsixenune. 3akon Oma 1 ygacTka 1enu
423 DJIEKTPUYECKOE CONMPOTHUBJIEHUE. Y IETbHOE
o COTPOTHBIICHUE BEIIeCTBa
424 [TocnenoBarenbHOE, napajuiesbHoe,
o CMEIIAaHHOE COEAMHEHNE TPOBOIHUKOB
PaGoTa anekrpuueckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenna
4.2.6 MONIHOCTP JEKTPUIECKOTO TOKA
anektpoaBmkymas cuna (manee — DJC) u
r BHYTpPEHHEE COMPOTUBIICHUE UCTOYHHKA TOKA.
o 3akon OmMma g1 TONHOM  (3aMKHYTOI)
anekTpudeckoit nenu. KopoTkoe 3ambikanue
DneKTpOHHAas POBOIUMOCTD TBEPABIX
428 METAJJIOB.  3aBUCHMOCTh  COMPOTHBIICHUS
o METaJIJIOB oT TEeMIIEPATYpPHI.
CBepXnpoBOJIUMOCTb
429 DnekTpuueckuid TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBLIX ITYYKOB
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4.2.10

[MonynpoBoaauku. COOCTBEHHAS U MPUMECHAS
MPOBOJIMMOCTH TOJIYIPOBOJIHUKOB. (CBOKCTBA

p-n nepexona. [ToyynpoBoiHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYECKU  TOK B DJIEKTPOJIUTAX.
DIEKTPOTUTHYECKAS JTUCCOIIHAITHSI.

DIEeKTPOIU3

4.2.12

DNIeKTPUYECKUM TOK B rasax.
CaMOCTOSITENIBHBIII M HECAMOCTOSITEIbHBIN
pa3psaa. PazmuuHble THIBI CAaMOCTOSTEIIBHOTO

pazpsaa. Monnus. [1nasma

4.2.13

Texanueckue YCTpOMCTBA: aMIIepMeTp,
BOJBTMETP, PEOCTaT, HWCTOYHHKH  TOKAa,
3JIEKTPOHArpeBATEIbHBIE puoopHI,
JNEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONIPOTHBIICHUS, BAaKyyMHBII h112 (i
TEPMUCTOPBI u boTOpeE3UCTOPHI,

MOJTYITPOBOTHUKOBBIN JTHOJI, TAIbBAHUKA

4.2.14

[IpakTuueckue paboTHI. N3ydaenune
CMEIIAHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepenne DJIC HCTOUHMKA TOKa M €ro
BHYTpPEHHEro comnpoTuBieHus. HaOmoaenue

OJICKTPOJIMU3a

11 KIJACC

Kox
pa3nena

Koanposepsiemoro
3JieMeHTa

IIpoBepsiemMble 1eMEHTHI COIEPKAHUS

4

OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE IIOJIE. DJIEKTPOMATI'HUTHA S MHAYKINA

43.1

IlocTosanuple MarHuTbl. BzaumoaelicTBue

INOCTOAHHBIX MaroHuTOB

4.3.2

MarautHoe 1one. BekTop  MarHUTHOMN

uHAykuuu. [Mpuanun cyneprnosunun. Jlnanm

MarHuTHOM wuHAyKIMU. KaptuHa nuHuUi
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MarauTHOM HHAYKIIMK T1I0JId MNOCTOSHHBIX

Mar"HuToB

MaruutHoe 1OJ€ TPOBOJHUKA C TOKOM.
KaptuHa nuHMid 1OJA JUIMHHOTO MPSMOTO

MMpOBOAHMKA W 3aMKHYTOI'O KOJIBLICBOI'O

433 MPOBOJHMKA, KATYIMIKH C TOKOM. OmbIT
Opcrena. B3aumopelicTBue NpPOBOJHUKOB C
TOKOM
4.3.4 Cunia AMmriepa, e€ MOIyJb ¥ HalIPaBJICHHUE
Cuna Jlopenma, e€ MOJIyiab W HampaBlICHUE.
JIBr>keHHE 3apsKEHHOU YJaCTHUIIBI B
4.3:5 OJIHOPOJIHOM MAarHMTHOM Hoje. PaGoTa cumsl
Jlopenna
4.3.6 SIBieHue AMEeKTPOMArHUTHOM MHAYKLIUN
4.3.7 [ToTox BEKTOpa MarHUTHOM MHAYKIIUN
OJIC wnaykuuu. 3aKOH AJIEKTPOMATHUTHOU
438 uaykin dapages
BuxpeBoe anekrpuueckoe mnose. I/C
UHAYKUAA B TPOBOJHHUKE, JBUXKYIIEMCS
4.3.9 MIOCTYNATENbHO B OJHOPOJHOM MAarHHUTHOM
noJie
4.3.10 [IpaBuio Jlenna
NHayKTUBHOCTh. SIBIEHHE CaMOMHIYKIHH.
43.11
OJIC camouHAYKIIMU
4.3.12 OHeprust MarHUTHOTO NOJIS KaTyLIKU C TOKOM
4.3.13 DNIEKTPOMArHUTHOE T10JIe
TexHuyeckue  yCTpOWCTBA:  IOCTOSIHHBIC
MAarHHThl, AIIEKTPOMArHUTHI,
4.3.14
ANIEKTPOIBUTATEb, YCKOPUTEIH
AIIEMEHTAPHBIX YaCTHUII, HAYKIIMOHHAS [1€Yh
[IpakTuueckue paboTHI. Nzyuenue
4315 MarHUTHOTO TIOJS KAaTyIIKd C  TOKOM.

HccnenoBanue JIeNCTBUSA IIOCTOSAHHOI'O

MariviTa Ha paMKy C TOKOM. HccnenoBanue
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SIBJICHHS DJIEKTPOMArHUTHOW UHIYKLIMU

KOJIEBAHWA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KonebarensHas cucTeMa. CB0OOIHBIE
koieOanus. ['apmMoHmMyeckue  KojecOaHUsI.
[Tepuon, wacrtora, ammuTyna u  dasa

KoJe0aHuit

5.1.2

[IpyxxuHHBIM MaATHUK. MaremaTn4ecKui

MasTHHUK

5.1.3

VpaBHEHHE TapMOHHMYECKHX  KOJICOaHUH.
KunemaTnueckoe n TMHAMUYECKOE OMTMCAHHUE

K0J1€0aTEIbHOr0 IBMKEHUS

5.1.4

[IpeBpanienue 3HEpruu Mpu rapMOHUYECKUX
KoseOaHusx. CBS3b aMIUIMTYZbl KoJIeOaHM
HUCXOJTHOM  BEJIIMYMHBI C  aMILIUTYyJaMU

KoJe0aHul €€ CKOPOCTU U YCKOPEHHUS

5.1.5

KonebarenpHbIi KOHTYP. CBoOoubie
JJICKTPOMArHUTHBIC KOJICOAHUS B HUJICATHHOM
K0JIe0ATCIIBHOM KOHTYpe. AHAJIOTHS MEXIy
MEXaHWYCCKUMU W IJIICKTPOMArHUTHBIMH

konebanusmu. @opmyna TomcoHa

5.1.6

3aKoH COXpaHCHUA OHEPIruru B HACATIBHOM

K0J1e0aTeIbHOM KOHTYpe

5.1.7

BeIHYy)X/ICHHBIE MEXaHWYeCKHE KOJeOaHwms.
Pesonanc. Pesonancuas KpHUBasl.
BrinyxaeHHsbie AJIEKTPOMArHUTHBIE

KoJieOaHusl.

5.1.8

ITepemenHblii TOK. CunycouaanbHbIN

HepeMeHHLIﬁ TOK.

5.1.9

MoI1HOCTh IMEPEMECHHOT'O TOKa.
AMHJ’II/ITYZ[HOG n ,HeﬁCTBYIOHICC 3HA4YCHHC

CHJIbI TOKA U HAITPSXKCHU A

5.1.10

Tpaucdopmarop. [TpousBoacTso, nepeaaya u

HOTpe6JIeHI/Ie BHGKTqueCKOﬁ OHCPTIUH.
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OKOJIOTUYECKHE PUCKH TIpU IPOU3BOJCTBE
NIEKTPUUECKOU DHEPIUH. KynsTypa
UCII0JIb30BAHUSA JJIEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

Texnuueckue  ycTpoiicTBa:  celicMorpad,

5.1.11 ANEKTPUUECKUI 3BOHOK, JIMHUU
aNIeKTporepeaay
[Ipaktnueckne  pabGotel.  VMccnenoBanue
3aBUCUMOCTH TIEPUOJIa MAaJIbIX KOJeOaHui
51 12 I'py3a Ha HUTH OT MJIMHBI HUTU W MACCBI

rpy3a. MccrnenoBanue NMepeMEHHOTO TOKa B
HeMd U3 TMOCICIOBAaTeIbHO COSTMHEHHBIX

KOHJIEHCATOPa, KaTylIKU U pe3UcTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

Mexanudeckue BOJTHBI, YCIIOBHS

pacnpoCTpaHEeHUS. [Tepuon. CkopocTthb
>21 paclpocTpaHeHHs W JUIMHA  BOJIHEL

[Tonepeynsle 1 MPOI0JIbHBIE BOJTHbI

WNuTtepdepenius u nudpakiys
5.2.2
MEXaHUYEeCKUX BOJH

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa.
>23 BricoTta Tona. TeMOp 3ByKa

DNEeKTpOMarHUTHbHIE BOJIHBI. Ycnous

U3ITyYEHUS AJIEKTPOMArHUTHBIX BOJIH.
>2.4 B3aumnas opuenTanus BektopoB E, B u v B

ANIEKTPOMArHUTHOM BOJIHE B BaKyyMe

CoiicTBa ANIEKTPOMArHUTHBIX BOJIH:

OTpaX€HHE, TMPEIOMIICHHE, MOJIApU3aIus,
225 midpakius, uHTepdepeHuus.  CkopocTh

ANEKTPOMArHUTHBIX BOJIH

[Mkana ANEKTPOMArHUTHBIX BOJIH.
5.2.6 [IpuMeHeHre 5>IE€KTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY
5.2.7 [IpuHOUMIIBI  pafMOCBSA3M U TEJIEBUJICHHUS.
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Pannonoxanusi. DNeKTpOMarHuTHOE

3arpsi3HEHHUE OKPYKAIOIICH CpeJIbl

5.2.8

TexHu4eckue YCTPOMCTBA: MY3bIKAJIbHBIC
WHCTPYMEHTHI, yIbTPa3BYKOBas JUATHOCTUKA
B TEXHUKE W  MeIuUuHe,  pajap,
paguMoONpUEMHHUK,  TEIEBHU30p,  AHTCHHA,

tenepon, CBU-neun

5.3

OIITUKA

531

[IpssMonMHENWHOE pacnpOCTpaHEHUE CBETa B

ogHOpOoAHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHHUS CBETA.

[TocTpoenne n300paXkeHwii B IIIOCKOM 3epKajie

5.3.3

[Ipenomnenne cBera. 3aKOHBI  IPEIOMIICHUS
CBeTa. AOGCOTIOTHBIM MoKa3aTelb

peToMIICHUS

5.3.4

ITommHoe BHyTpeHHee oTpaxenue. [IpenenbHbIi

yroJ1 MIOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5

Hucnepcust cera. CinoxxHBIA cocTaB 0eoro

cBeta. L{Ber

5.3.6

CoOuparomue ¥ pacceuBalONINe JIMH3BL
Tonkass nmH3a. DOKyCHOE pacCcTOSHHE U
OTTUYECKast cuiia TOHKOH JIMH3BI.
[TocTpoeHne n300pakeHUI B COOMPAIOIINX U
pacceuBaromux JuH3aX. DopMyna TOHKOU

JINH3BLI. YBGHI/IHGHI/IG, JaBacMoO€C JIMH30H

5.3.7

Hpez[enbl IIPUMCHUMOCTH FCOMeTpI/I‘ICCKOﬁ

OIITHKH

5.3.8

WNurepdepennus CBeTa. KorepenTHsie
VCTOYHUKH. Ycnosus HaOIrI01eHUS
MaKCUMYMOB u MUHHMYMOB B
UHTEpPEPEHIIMOHHON  KapTHHE OT JBYX

CI/IH(I)8.3HLIX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpaxius CBETa. JudpaxmonHas

pemérka. YcloBUE HaONIOIEHUSI TIaBHBIX
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MaKCUMYMOB pu IHagcHun
MOHOXpPOMATHYCCKOI'O CB€Ta Ha

T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Monsipu3anus cBera
TexHuueckue ycTpoOWCTBA: OYKM, JIyIa,
¢doroanmapar, NPOEKUMOHHBIA  ammapar,
53.11 MHKPOCKOII, TEJIECKOI, BOJOKOHHAS OITHKA,
TUpaKIMOHHAs PEeIETKA, TOISIPOU
[IpakTnueckue paboTHI. Nsmepenue
5312 nokasarenst mnpenomieHus. HMccnenoBanue

CBOICTB M300pakeHH I B JINH3aX.

Habmronenue qucnepcun ceeta

SJIEMEHTHI CIIELIAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'paHuibl  NPUMEHMMOCTH  KJIACCHYECKOM
MEXAHUKU. [Toctynatet TEOPUH
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOy
CKOPOCTHM CB€Ta B BaKyyMe, IPUHIUI

OTHOCHUTEJILHOCTHA DHUHINITENHA

6.2

OTHOCUTENHLHOCTD OJHOBPEMECHHOCTH.

3amenyieHne BpeMEHH M COKPAIEHUE JJTHHBI

6.3

DHeprus U UMIYJIbC CBOOOHOM YaCTHIIbI

6.4

CBsI3pb MacCchl C DSHEPrUEH W UMITYJIIbCOM
CBOOOJIHOM  YacTUIBl.  DHEPrus  TOKOS

CcBOOOIHOM YaCTHIIBI

KBAHTOBAS ®U3UKA

7.1

RJIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. Gopmyna Ilnanka cA3u sHEpruu
¢doToHA ¢ ero 4acTOTONW. DHEPrusi U UMITYIIbC

dotoHa

7.1.2

OtkpeiTHe U uccnenoBanue ¢orodddekra.

OnbITH AT. CroieToBa. 3aKOHEI

dotorddekra

7.1.3

VYpaBHenue OifHmrelHa s poTorddexra.

«Kpacnas rpanuna» gortosdpdexra
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7.1.4

Hasnenue cera. OnbiTel [1L.H. Jlebenera

7.1.5

XUMHYECKOE JIEMCTBUE CBETA

7.1.6

Texuuueckue ycrpoiictBa: (HoTORIEMEHT,

doTogaTuuK, CoTHETHAsT OaTapesi, CBETOIHO]]

7.2

CTPOEHHME ATOMA

7.2.1

Mogens atoma Tomcona. OTBITE
Pesepdopna no nccnenoBaHUIO CTPOCHHUS

aToMa. HnaHeTapHaﬂ MOJCIb aToMa

7.2.2

[Toctynatel bopa. M3nyuenue u noryiomeHue
(OTOHOB Tpu mepexoje aromMa € OJHOTO
YPOBHS SHEPIUH Ha JPYroW. Buapl CrieKTpoB.

CnexTp ypoBHEHN SHEPIUU aTomMa BOAOPOIa

7.2.3

BomHoBele cBoiicTBa dacTthil. BOJHEI e
bpoins. KopnyckynsspHO-BOJIHOBOM
nyanmu3M.  Judpakmums  dneKTpoHOB  Ha

KpHCTajIax

71.2.4

CronranHoe H BBIHYKICHHOC H3JIYyUCHHUC.

YCeTpoicTBO M MPUHIUTT paOOTHI Jia3zepa

7.2.5

TexHuyeckue yYCTPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CHEKTPOCKOM), Ja3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

[IpakTuueckue paboTHI. Ha6mronenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroasl  HaOMIOACHWS W PETUCTPAIUN

QJICMCHTAPHLIX YaCTUI]

7.3.2

OTKpbITHE  PAIUOAKTUBHOCTH. OnbIThI
Pesepdopna 1o  ompeneneHuro  cocraBa
paguoakTMBHOrO  u3nydeHus.  CBolicTBa
anb(a-, Oera-, raMMa-uznydeHus. BrusHue

pPaaAruOaKTUBHOCTH HaA JXUBBIC OPTraHU3MbI

7.3.3

OtkpbiTHE IPOTOHA U HEWTpoHA. HykinoHHas
monenb snapa [eiizenbGepra — VBaHeHKo.

3apsn saapa. MaccoBoe uucno sjapa. M30Tormnsl
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7.3.4

Anbda-pacna. DNEKTPOHHBIH "
HO3UTPOHHBIN Oera-pacna. I'amma-

U3JIydeHHE. 3aKOH PaJIMOaKTUBHOTO pachajia

7.3.5

OHeprus cBsS3U HYKJIOHOB B sifjpe. SlnepHble

cwibl. Jledext Macchl sapa

7.3.6

SInepHble peakuun. [lenenue U CUHTE3 sSAep

7.3.7

SnepHbiii peaktop. TepMmosinepHbI CUHTES.
[IpoGnembl UM  TEPCHEKTUBBI  SIEPHOM
JHEPIeTUKU. OKOJIOTUYECKHE  aCHEKThI

SAJIEPHON SHEPTEeTUKHU

7.3.8

DnemMeHTapHbIe YaCTHUILIBL. OTtkpbiTHE
IIO3UTPOHA. @yHTaMEHTaJIbHbIE

B3aUMOJICUCTBHUA

7.3.9

TexHnuecKre yCcTponucTBa: T03UMETP, Kamepa
Bunbcona, snepHBIi  peakTop, aTOMHAas

ooMm0Oa

7.3.10

[Ipaktnueckne  pabotel.  HccnenoBanue

TPEKOB YacTHII (TI0 TOTOBBIM (hoTOrpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3mHoro Heba. Co3Be3gus, spKHE

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

8.2

Congeunas cucreMa. IlmaHeTel 3eMHOHU
rpynnbl. [I1aHeThI-TUTaHTBl U UX CITYTHUKH,
KapJIMKOBBIC IUIAHETHI. Masieie  Tena

CoOIHEYHOH CUCTEMEI

8.3

Connue, dotochepa u  armocdepa.

CoiHeYHast aKTUBHOCTh

8.4

Hctounuk sueprun CostHIla 1 3BE311

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH: MACCa,
CBETUMOCTb,  paJulyC, TEMIIEparypa, UX
B3aUMOCB:3b. JlnarpamMmma  «CHEKTpaJIbHBIN
KJIacC — CBETUMOCTBY». 3BE3IBI TJIaBHOMU
MTOCJIEIOBATEIFHOCTH. 3aBUCHMOCTEL «Macca —

CBETHUMOCTDY i 3BE3]T TJIaBHOU
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NI0CJIEA0BATENBHOCTI
Buytpennee crpoenue 3831 CoBpeMeHHbIE
8.6 [PEICTABICHU O IMPOUCXOXKICHUU U IBOJIOLUU
CouHia 1 3BE371. DTarbl )KU3HU 3BE3]]

Mneunsiii  IIyre — Hama ['amakruka.

CrnupanbHas CTPYKTYypa lNanakTuku,

pacnpeneneHue 3BE€34, raza M IBUIN.
8.7 [lonoxenne wu  gBuxenne ConHua B

lamaktuke. Ilmockas w  cdepuueckas

OJICUCTEMBI I aJlakTUKU

Tunbl ranakTuk. PaguoranakTUky U KBa3aphl.
88 UeEpHble OBIpHI B SApPax raJakTUK

Bcenennas. Pacmupenue Beenennoit. 3akoH

Xab06mna. Pasberanue ramaktuk. Bospact u
8.9 pamnyc Bcenennoi, Teopuss bombmoro

B3pbIBa. Mozens «ropsueii BceneHHOW».

PenukToBoe u3nyyeHue

Macmrabnas CTPYKTypa Bcenennoii.
8.10 Mertaranaktuka. Hepeménnbie mpoOaeMsbl

aCTPOHOMHUH
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

HNPOLHECCA OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA':

- ®usuka 10 krace 6a3oBbii yposerb, Msikuties I'. f., Byxosues b. b., Corckuii H. H. / ITox pen.
[Mapdentresoii H. U3natensctBo :Ilpocsemenne,2025 r
- ®usuka 11 xnacc 6a30BsIil ypoens, Msikuies I'. f., byxosues b. b., Corckuit H. H. / [Tox pen.
[TapdentreBoit H. M3natensctBo :I1pocBemenne,2025 r

METOINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA:
-Y4eOHOo-MeToqrueckoe o0ecTieyeHne MpoIeccoB MPEeroiaBaHus XUMHUH, OUOJIOTHH, (PU3UKU HA
YPOBHSIX OCHOBHOTO O0IIIETO U CPEAHET0 00IIero 00pa3oBaHusl C BKIIOUEHUEM
AOIMOJIHUTCIBbHOI'O MHXXCHCPHOI'O KOMIIOHCHTA | METOJJUYICCKHUE PECKOMCH Al / H.A.
3arpanuunas, JI.A. Ilapmytuna, A.A. fIkyra, A.C. I'oponenckas, O.H. JlorsunoBa. — M. :
OI'BHY «MHCcTuTyT conepxaHust U METOJI0B 00yueHus», 2024. — 73 c.

-KonrtekcTHbie 3a1aun. 3aganus Kk yueOHOMY Kypcy «DPusukay : yueoHoe nmocodue / A.A. Skyra,
JLLW. Acanosa ; mon pen. JI.A. ITapmyrunoit — M.: ®T'BHY «MHCTUTYT conepikaHusi 1 METOIOB
obyueHus», 2024. — 61 c.

-Metonuueckuii keiic. DnexkrpomarautHas nHayKus. (Pusuka. 8 kinacc) / T.B. Caymikuna,
A.A. Sxyra ; mon pen. JI.W. AcanoBoit. — M. : ®I'BHY «MHCTUTYT conepkaHusi 1 METOJIOB
obyuenus», 2024. — 15 c. « Meroauueckuii keiic. Pemenue 3amau mo teme «BraxkHOCTBY»
(®uzuka. 10-11 xnaccsr) / E.FO. lyoposuna, K.M. Illutukosa, A.A. fkyra ; mox pen. JI.U.
AcanoBoit. — M. : ®I'BHY «MucTUTYT coaeprkanus u MeTo 0B oOyueHus», 2024. — 16 c.

-Metonuueckuii keiic. 'mapocrarnueckoe nasnenue (dOusuka. 7 kimacc) / T.B. Caymkuna, A.A.
Skyra ; moxa pen. JI.U. Acanosoii. — M. : ®I'BHY «MHCTUTYT conep:kaHusa U METO/IOB
oOyuenus», 2024. — 12 c.

-Metonuueckuii keiic. Berarcienune ko3 duimenTa moye3Horo 1eHCTBUs MUKINIECKOTO
nporecca (Pusuka. 10-11 kmacesr) / A.A. Sxyra ; nox pea. JL.U. Acanooit. — M. : DI'BHY
«MHCTHTYT copepKaHus U METOJ0B oOyueHus», 2024. — 12 c.

- bank 3amanuii U1 TEKyIero oueHuBaHus 1o yueoHomy npeamery «®duznka». OCHOBHOE
oburee obpazosanue / A.A. Sxyra, E.J. Kouepruna, H.A. 3arpanuunas ; nox pen. JLA.
[Mapmyrunoit. — M. : ®I'BHY «MHcTUTYT conepxkaHusa U METO10B 00yueHus», 2024. — 107 c.

-IIpakTuueckue (1abopaTopHbie) paboThl 1o yuedOHOMY npeamery «DPuzukay. OcHOBHOE oO1iee
obpazoBanue. Cpennee obuee oOpazoBanue : yueonoe nocooue / KO.B. Crapokypos, A.A.
SAxyra, H.I'. XXnanosa ; nox pen. JI.A. [Tapmyrunoit. — M. : ®I'bHY «MHcTuTyT conepxanus u
MeTO0/I0B 00yueHus», 2024. — 28 c.

-CucreMa OLEHKH JIOCTH)KEHUH MIIaHUPYEMbIX IPEMETHBIX Pe3yJIbTaTOB OCBOCHUS y4E€OHOTO
npeamera «Puzukay. CpegHee oduiee oOpa3oBaHUe : METOJMUECKHE peKoMeHaAauu / A.A.
SAxyra, I'./I. Kopreesa, H.A. 3arpannunas. — M. : ®I'BHY «MHCTUTYT conepkaHus 1 METOI0B
oOyuenus», 2024. — 113 c.
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-Peanuzanust npoguiibHOT0 00Y4IEeHHS TEXHOJIOTHYECKON (MHKEHEPHOW ) HANIPaBIIEHHOCTH Ha
YPOBHE cpeaHero obmiero oOpasoBanus : Metoauueckue pekomenaanuu / T.1O. Jlomakuna, H.B.
Bacuibuenko, A.1O. Ilentun [u ap.] ; nox pen. T.1O. Jlomakunoit. — M. : ®I'BHY «HUuctutyt
CTpaTeruu pa3BUTusa oOpazoBaHus», 2024. — 55 c.

Metoiuueckre UHTEpaKTUBHBIE KeHChI 10 yueOHoMy npenmery «Dusuka». 10—11 kiiaccsl.
Yrayonennslii yposeHs. (10 Tem)

-IlepeueHb peKkOMEHIyeMOro 000pyA0BaHUS TSI IIKOJIBHBIX KaOMHETOB JOMOJHUTEIHHOTO
oOpa3zoBanus nmKeHepHO# HanpaBneHHoctr / A.Jl. bakyH, A.A. flkyra, JI.A. [lapmyruna ; o
pen. JILA. [Tapurytunoit. — M. : ®I'BHY «MHcTuTyT cTpareruu pazsutus oopazoBaHus», 2024.
—40 c.

-MeTomuueckne peKOMEeHIAIMH TI0 UCTIOJIb30BaHUIO CIICIIMATUI3NPOBAHHOTO 000PYIOBAHHS Ha
3aHATUSIX B MH)KEHEPHBIX Kilaccax : mocobue ams yuurens / [1.H. Pa6os, A.A. SIkyra u ap. ; nox
pen. JILA. [Tapurytunoit. — M. : ®I'BHY «MHcTuTyT cTpareruu pazsutus oopazoBaHus», 2024.
—6lc.

- CucTtema OIIeHKH JOCTIKEHUH TUIAaHUPYEMBIX MPEMETHBIX PE3YJIbTaTOB OCBOEHHUS Yy1eOHOTO
npeameta «dPusukay : metoanueckue pekomermaamuu / M.IO. lemunona, A.1O. [lentun. — M. :
OI'BHY «MHcTtutyt crpareruu pa3BuTHs oopazoBanus», 2023. — 99 c.

-JlocTiKeHre MeTanpeAMETHBIX Pe3yIbTaTOB B paMKaxX M3Y4€HHUS MMPEIMETOB €CTECTBEHHO -
Hay4HOTO OJ10Ka (OCHOBHOE 00111ee 00pa3oBaHue) : MeToAndeckue pekomenaanuu / H.A.
3arpanuynas, JI.A. [Tapmytuna, A.1O. [lentun, A.B. TepemoB. — M. : ®I'BHY «UucTUTYT
CTpaTeruu pa3BuTHs oOpa3zoBanms», 2023. — 136 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET:

-Paznen Metoaunueckue Mmatepuaiibl / MeToaudeckrue BHICOYPOKH (B TOM YHCIIe TI0 (PU3UKE). —
URL.: https://edsoo.ru/metodicheskie_videouroki/

-Paznen MeToanueckre MHTEPAKTHBHBIE KEHCHI: CIIOXKHBIE BOTIPOCHI MIPEIOIaBaHuUs yIeOHBIX
npeameToB (B ToM umcie mo ¢usuke). — URL: https://edsoo.ru/metodicheskie_kejsy/

-Paznen Metonnueckue cemuHapsl / @usnka. — URL:

https://edsoo.ru/metodicheskieseminary/ms-fizika/
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