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HOACHUTEJIBHAS 3AIINCKA

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

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (M3HKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yyeOHoro npeamera «Ousuka» mno rogam o0yueHusl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUIS €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEepPreTuKH, TPAHCIOPTa, OCBOCHHUSA
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] TIO3HAHUSA MIPH BBINOJIHEHUN UMHU YIEOHBIX UCCIICIOBAHHA.

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



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

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

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

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

Hoes »sxonocusayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM TNpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3zoBaHus SBISAIOTCA (hu3mueckue Tteopuu (popMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OpaTOpHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IUIAaHUPOBAaHUS U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

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



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISTFOTCS 3aJaHUs Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOT'O IMUKIa. B kaOuHeTe (U3UKU JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPHUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH U  00ECIEUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE HJisi YYEHUYECKHUX MPAKTHUUECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

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

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

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

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

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

JlocTi>keHue 3TUX 1eiedl oOecrneynBaeTcsl peluleHueM CIEIYIOIUX 3a/1ad B

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



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE YMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznuecko MoJenbo, 3a/ay, MOJAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3/laHue (PU3NUECKON MOJCIH, aJICKBATHON YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUEC METOJIAMH CaMOCTOATEIIPHOTO TUJIAHUPOBAHUS U TPOBEICHUS
bU3UYECKUX DKCTICPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaInH,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM ITPOCKTHO-UCCIEI0BATEIBLCKOM,
TBOPYECKOM JEATEITbHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obpazoBanus orBoauTcs 138 vacos: B 10 kiacce — 70 gacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YUYUTENh JIE€NaeT BBIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.

B 10 kmacce moGaBieHo mo 1 dYacy ®W3 pe3epBHOTO BpeMeHH B T2
«Kunematuka», T3 «J/lunamuka». Ilepepacnpenenenue yacoB: 1 uvac uz T8
«QnexTpocraTuka» n06aBieHo B T4 «3akoHBI COXpaHEHUS B MEXaHUKe» U | dac B
T9 «ITocTOsSTHHBIN 2JIEKTpUUECKUM TOK. TOKH B pa3IuyHbIX cpeaax» (Bcero 2 4.).

B 11 xmacce nmob6aBmeno mo 1 wacy wu3 pesepBHOro BpemeHu B T1
«InexkrpoauHaMukay, B T4 «Ontuka», B T8 «ATomHoe siipo» (Bcero 3 4.).



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.
Ciio)keHue nepeMenIeHuil U CII0KEHUE CKOPOCTEH.

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

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

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

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH)KEHUE CHAPSAJ0B, LICMIHBIE U PEMEHHBIE NTEpEaadu.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[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.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyenne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OINPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

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

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpoIIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOM TOUKH. TpeTunii 3akoH HproTOHA 1J1s1 MaTepUaIbHbIX TOYECK.

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

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koaddunuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

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

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

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MOIBbEME U MTAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3SHUKAIONIUX B MPYXKUHE 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 COXPAHECHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nedhopMupoBaHHOM  TpyxkuHbL.  [loTeHuManbHass dSHeprus  Tejda  BOJM3U
NOBEPXHOCTH 3E€MJIU.

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

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomsl

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHWE CBOMCTB BEIECTBA HA OCHOBE ATUX Mojeeil. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUM HAcaIbHOrO raza. AOCOJIOTHas TeMmrepaTrypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [lanbToHa. M30mponeccsl B UICAUIBHOM 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
MOJIEKYJI OPraHUYECKUX COCTUHEHMUI.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

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

OnpITel, WIUIIOCTPUPYIOIIUE YpPAaBHEHUE COCTOSIHHUS HAECANbHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIIyUYCHHUE. Y JA€IbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

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

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

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBUS. DKOJIOrMYECKHE MPOOIEMbl TETUIOIHEPTEeTUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiIT 1Mo ananabaTHOMY pacIIMPEHHUIO BO3AyXa (OMBIT C BO3JAYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanus eeuwecmea. Dazoevie nepexoovl

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

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOIYYEHUS] COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJMHMKHM, OUANEKTPUKU W MOJTYNPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEPHO3ULMU DIIEKTPUYECKUX T0JIEU. JIMHUM HANpPsKEHHOCTH JIJIEKTPUYECKOTO
TOJISL.

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

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

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30OBAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IUTACTUH, PACCTOSIHUS MEXKAY HUMU U IUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

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

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

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

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

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

DNeKTpUUeCcKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

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

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



DIIeKTpUUYECKUi TOK B Ta3zaxXx. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [Lnazma.

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

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

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

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

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

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD TUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

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

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHsS B 10 kiacce OCymIecTBIsIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUs: SIBJICHUE, HAay4HbIH (akT, rumore3a, (hU3MYEcKash BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

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

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

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



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

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

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

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX IOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHA JIMHUM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTylIKU ¢ TOKoM. OnbIT OpcTeaa. BzanMmoaelicTBue MpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

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

SlBneHne BIEKTPOMAarHUTHOM MHAYKOMH. [loTOK BEkTOpa MArHUTHOU
UHIYKIUA. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanes.

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

[IpaBuno Jlenua.

NHnykTuBHOCTE.  SIBIEHHME CAaMOMHAYKIMHU. ODJIEKTPOJBIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS 1€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

NccnenoBanue neicTBUSA MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

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

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KoyieOaHUsSIX. BbIHYXK/IEHHbIE MEXaHHUYECKHE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

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

Tpauchopmarop. [IponsBoacTBO, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JJIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

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

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii akcnepumenm, 1abopamopmsie pabomel

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

HccnenoBaHne NEPEMEHHOTO TOKAa B LENM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaZHUMHbBLE 60IHbL

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

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3JYyYECHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi Bektopos E, B, V B anektpomarautHoit BosiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl AMArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenune nareppepeHunu u 1udpakiny MeXaHn4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

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



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, Noaspu3anus, Audpakuus, UHTepPEpeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

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

[IpenomiieHue cBeTa. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYEecKash cujia TOHKOW JMH3bL. [locTpoeHue uzoOpakeHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBuss HaOMOICHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

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

[Tonstpuzanms ceera.

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

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIILI0 TU(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cIeMAJIBLHON TEOPUH OTHOCUTEJIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU M COKpAILCHHE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

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

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

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

JlaBnenue ceeta. Onbitel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

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

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseroauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

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

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIbIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKAa3bIBAIOIIME CIOKHOCTh CTpOeHMsS sapa. OTKpsiTHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

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

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

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

SnepHble peakuuu. JleneHue u cCUHTE3 s1€p.

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

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

OyHaaMeHTaIbHble B3auMOJeHCTBUA. EAMHCTBO pu3nyeckoi KapTUHBI MHpA.

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

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpeKOB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

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

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

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» ISl 3BE3]] TJIAaBHOM IOCIEI0BATEIbHOCTH. BHYTpeHHee CTpoeHHuE



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

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
I'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHbIE ABIPHI B Aapax
rajakTHK.

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

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJIa30M C HCIIOJIb30BAaHUEM KOMITbIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Ponb Qu3ukm U acTpoHOMHMM B 3KOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckol KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

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

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

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



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

Texnonocusa: IMHUW DICKTPOIEpPEAad, TIEHEPATOp IEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIEC PE3YyabTAThI OCBOCHUS yueOHOro npeamMera «Du3nukay JT0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPaKAAHCKOM MO3UIIMHM 00YJaIOIIEeTroCcsl Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
oO0IIecTBa, y4acTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHu3alluy;

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

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN WJICHTUYHOCTH,
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 MPUHUMATh OCO3HAHHBIC PEIICHHSI,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOUIEHWE K MHUPY, BKIIKOUYAsl SCTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

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

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

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

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

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

METAIPEJMETHBIE PE3YJIBTATBI

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



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peIIeHHs 3aaad (U3NYECKOTO COJACP)KAaHUS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB TTO3HAHUS;

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

BBISIBIIATH IPUUMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

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

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

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

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

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

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

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

PabGora ¢ undgopmanmeii:

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

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeACTBa  HMH(MPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TMTaCHOCTH;

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

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBJIITh  OOILEHHE HAa Yypokax (U3MKM HW BO BHE-YPOUHOMU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

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

IIOHMMAaTh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U WHIAVWBUAYAIBHOU
paboThI;

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

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poiu ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXKIaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

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

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

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

PeryjasiTuBHbIE YHHUBepPCAJIbHbIEC yUeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, TUIaH BBITIOJIHCHHS MTPAKTHYECKOH pPabOThI ¢ YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

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

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYaIlMsIM, BHOCUTb KOPPEKTHBBI B JI€SITEIBLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

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



WCIIOIB30BaTh NMPUEMBI pedieKcun AJisi OIICHKH CUTYyallud, BIOOpa BEPHOIO
peLICHUS;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO HX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M AapryMEHTHl JAPYTUX TMpPHU aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OITUOKH.

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

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

CaMOpETYJIMPOBAHMS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOITMOHAIBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

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

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

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy obyuenuss B 10 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEPAX POJb U MECTO (U3NKU B (hopMUpOBaHUHU
COBPEMEHHOM HAay4YyHOM KAPTUHbI MHUpPA, B PAa3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MartepualibHasi TOYKa, HHEpIMajdbHas CUCTeMa OTCUYETa, aOCOJIIOTHO TBEPIOE TEJIO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUUYECKON TEOpUH CTPOCHHS BEIIECTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE JKUIAKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHUE 00hEMa TeJl MPU HarpeBaHUU (OXJIAXKIEHUH ), TETIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCy/€e, CBSI3b MEXKAY IMapamMeTpaMu COCTOSHMS Tra3a B H30MpPOIECccax,
AJIEKTpU3aLIUs TEJl, B3AUMOJECHCTBUE 3aps/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpAWHATA, MyTh, MEPEMENIEHHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KMHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MEeXaHUYeCcKasl
paboTa, MexaHWYeCKass MOIINHOCTh, NPH ONHCAaHUU TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJ U TEIUIOBBIC SIBICHUS,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasi SHEPrUsl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOIO JIBUTaTessl; TpPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsl, MTOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONMHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENMYMH, WX OOO3HAYEHUS M EIWHUIIBI; yKa3biBaTb (DOPMYIBI, CBA3BIBAIOIINE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl W SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI M MPUHIUIIBL: 3aKOH BceMUupHoro tsarotenus, I, I u III 3akonsr HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpruu, 3aKOH COXPaHEHUsS HWMITYJIbCa,
MPUHIHUIT CYNEPIO3UIUN CHUJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBblid 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHECHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIIOBECHYIO



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

OOBSCHATh OCHOBHBIC TPUHIMIGBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHS UX OE30MMACHOTO WCIOJB30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3Yy Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTH PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJIUIT U TpadHKOB, JIeJaTh BBIBOJIBI IO pe3yiIbTaTaM HCCIICIOBAHNUS;

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

pemiath pacy€THhIE 3a7aud C SIBHO 3aJaHHON (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI H (POPMYJIBI,
HEOoOXOUMBbIE ISl €€ peIleHus, MPOBOAUTh PACUETHl U OLIEHMBATh PEATBHOCTH
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TIPE/ICTaBIICHUS Y4eOHON M HAYYHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9IaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MMPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

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



YCTPOMCTBAMHU, JJISI COXPAHEHUS 370POBbsSI U COOJIIOICHUSI HOPM 3KOJIOTMYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh ACSATEIbHOCTh B HECTAHIAPTHBIX CUTYALUsAX, aJ€KBATHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xoniy obyuenus B 11 kJjiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TNpHUMEpax poJib U MeCTO (Pu3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOMW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJIETeH:
TOYEYHBIN ANEKTPUUECKUM 3apsj, JIyd CBETA, TOUYECUHBI UCTOYHUK CBETA, siACpHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO siipa MPHU PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHA U KBAHTOBOW (DU3UKH: DJICKTPUUECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKIMSA, JE€HCTBUE MAarHUTHOrO TIIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE PpACIPOCTPAHEHUE CBETA, OTPAXEHUE, IPEIOMIICHUE,
uHTepepennus, Audpakuuds U MOJSpU3AlUsi  CBETa, JUCIEPCUS  CBETA,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHAas
PaauOaKTUBHOCTB;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTb  Pa3NUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
AJEKTPUYECKUM 3aps], CHJIa TOKA, SJIEKTPUUYECKOE HANPSIKEHHUE, IIEKTPUUECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
WHAYKIMS MarHuTHOIO MoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO M MArHUTHOIO IIOJI€W, MEPHOJ MU YacToTa
KojeOanmii B KoyeOaTeIbHOM KOHTYpe, 3apsl HW CHjla TOKa B IIpolecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHYECKAasl CHUJIa JIMH3bl, NMPU OINHUCAHUM MPABUIBLHO TPAKTOBATH (HU3UUYECKUIT
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
bopMynbl, CBS3BIBAIOIIME JAHHYKO (U3WYECKYI0 BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
dbu3nYecKue BEIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIJIEp, NpPU OINUCAHUU TPABWIBHO TPAKTOBATH (DU3UUYECKUM CMBICT
WCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTU3UPOBATh (PU3MYECKUE MPOIECCHl U SBJICHUS, UCIOIL3YA (PU3HUECKUE
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalieIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akOoH Jlwoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOM
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAaCcIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUe OuHITeHHa 1 doTodddexra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHECHUs
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarskl bopa,
3aKOH PaJMOaKTHBHOIO pacmaja, MPu dTOM pa3indaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

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

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEpPEHMIl: NpPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMAJIOKEHHOTO OOOpYIOBaHUS, MPOBOAUTH OIBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOJIb30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MUYECKUX BEIMYMH B BHJIC TAaOJIHUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS;

coOmoaTh mpaBuiia 0€30MAaCHOTO TPyAa MPH MPOBEACHUH WCCICOBAaHUMN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TIPOSKTHOU
NEATEIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJu3a YCIOBUA 3a/1auu



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETNYMHBI,

pemaTh KaYeCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTHUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXKACHUI C OMOpoid Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUs;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U Tpe/CcTaBleHusl y4ueOHON M HAay4YHO-TIOMYJISIpPHOUW MH(OpMAIUK, MOJYyYSHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

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

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

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uist o0ecrieyeHus: 0€30MacHOCTH MPU OOPAILEHUU € MPUOOpPaAMU U TEXHUYECKUMU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUS] HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTatb B TIpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIAHUPOBaTh PAa0OTy TPYMNIbl, PalMOHAIBHO paclpeAensiTe OOA3aHHOCTH U
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aIeKBaTHO OLICHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE pacCMaTpUBAaEMO POOIEeMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOI'O TIO3HAHUSA
bu6moreka [IOK
1.1 ) 2
. https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Aunaica 8 ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 7 1 1 htts://m.eds00.ru/ 74 1bf72
Utoro no pazneny 21
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuorexa [IOK
3.1 9 1
TEOPUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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

Hroro no pazgeny 24
Paznen 4. DJIEKTPOANHAMUKA
bu6mmoreka [IOK
4.1 3 8
flertpoctatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpUYeCKuid TOK. TOKHM B 13 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 21
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Paznen 1. DJIEKTPOIUHAMUKA
11 MarnuTHO€ noJie. DIeKTpOMarHuTHas 12 1 5 bubnuorexa [JOK
' WHYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro mo pazgeny 12
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4ecKue 1 3JIEKTPOMArHuTHHIE bubnuoreka [IOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHn4ecKre U 3JIEKTPOMArHUTHbBIE bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 11 2 bubmotera [JOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 25

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJILHOCTH

OCHOBBI cIEMAIBHOW TEOpUU bubnuoreka [JOK
3.1 4 1
OTHOCHUTEIBbHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 ONEMEHTHl KBAHTOBOM ONTUKU 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bu6mmoreka [IOK
4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 A 7
TOMHOEC SIPO https://m.edsoo.ru/7f41c97c
Hroro no pazneny 17

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bubmmoreka [{OK
1
5 DneMeHTbl aCTPOHOMHUU U acTPOPU3UKU 6 https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 6
Paznen 6. OBOBIIAIOIIEE ITIOBTOPEHUME
bu6moreka [IOK
01 Obobuatomee nopTopene 4 https://m.edsoo.ru/7f41c97¢
Hroro mo pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
N [arTa npoBeneHus DJIeKTPOHHbIE
" /;1 Tema ypoka ypoka uugpoBbIe Mpumeuanme
o0pa3zoBaTe/ibHbIE
Iinan dDakr
pecypcsbl

T1 (2 4) ®PU3UKA U METOJAbI HAYYHOI'O 1IO3HAHUA

®dusuka — Hayka o npupoje. Haydunbie MeTo bl

MTO3HAHMS OKpYXarouiero Mupa. Poss sakcnepumenra bubnuoreka [JOK

Y TEOPUH B MPOLIECCE MO3HAHUS TIPUPOJIBI.
DKCHEpUMEHT B (PU3UKE.

https://m.edsoo.ru/ff0c32e2

Ponb u mecTo ¢usuku B hopMHpOBaHUN
COBPEMEHHOM HAyYHOU KapTHUHBI MHUPA, B
MPAKTUYECKOUN JACATEILHOCTH JIFOICH.

MonenupoBanue GU3NYECKUX SBICHHUH U MIPOLIECCOB.

HayLIHBIC runoTe3bl. PU3HdYecKne 3aKOHbBI 1 TCOPHHU.
FpaHI/II_[BI IIPUMEHUMOCTHU (1)I/ISI/I‘ICCKI/IX 3aKOHOB.
HpI/IHI_[I/IH COOTBCTCTBHA.

bu6moreka [IOK
https://m.edsoo.ru/ff0c33e6

T2 (6 ¥) KHHEMATHKA

Mexanunueckoe aBuxeHue. OTHOCUTEIbHOCTh
MEXaHWYECKOTO ABMKeHUsA. CoxkeHune
nepemMenieHui u ckopocreil. Cucrema orcuera.
Tpaexropus. [lepemenienue.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3508

PaBHOMEpHOE PSAMOIMHEHOE IBUKEHHE.
Ckopocts. ['paduku 3aBUCUMOCTH KOOPAUHATHI,

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3620
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CKOpPOCTH, IyTH, ITIEPEMEILIECHUS TEJIAa OT BPEMEHMU.

Cpennsisi CKOpocTb. MrHOBEHHAsI CKOPOCTb.

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE. bubnuoreka [JOK
Yckopenue marepuanbHOi Touku. [Ipoekium Ha ocu https://m.edsoo.ru/ff0c372e
KOOpJUHAT.

6 I'paduku 3aBUCMMOCTH KOOPAUHAT, CKOPOCTH, bubnuoreka [JOK
YCKOPEHHUS, ITyTH, IEPEMEIIEHNs Tea OT BPEMEHH. https://m.edsoo.ru/ff0c39cc

7 CBoboaHoe majeHre. Y CKOpeHue CB0OOOTHOTO
naJeHus
KpuBosmHeliHoe nBuxkenue. J[Brxenne
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH C MIOCTOSTHHOM
110 MOJIYJIKO0 CKOPOCTBIO. YTJIOBasi CKOPOCTb,

3 JTUHEeWHast ckopocTk. [leproa u gactora oOpamieHus. bubnuoreka [JOK

lenTpocTpemutenbHoe yckopeHue. TexHuueckue
YCTpOICTBA U UX MPAKTUYECKOE MPUMEHEHHE:
CIUIOMETP, ABMKEHHUE CHAPAI0OB U PEMEHHbBIE
nepeiavm.

https://m.edsoo.ru/ffOc3ada

T3 (8 u) IMHAMUKA

[Tpuniun oTHocUTENbHOCTH [ anumnes.

. bubnuorexa [JOK
9 WNuepuunanehblie cuctemsl oTcuera. [lepBbiii 3aK0H
https://m.edsoo.ru/ff0c3be8
Hprorona
Macca Tena. Cuna. [IpyuHuun cynepno3uuuu Cuil. bu6mmoreka [IOK
10 Bropou 3akon HeloTOHA /1J11 MaTepuaaibHOW TOUKU https://m.edsoo.ru/ff0c3be8
Tperun 3akoH HproTOHA 111 MaTEpUaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
11 KonTtponpHast padota Ne 1
12 Amnanu3s K.p. 3aKOH BCeMHUpHOTO TsAroteHus. Cumna bubnuorexa LIOK

TAXKECTHU

https://m.edsoo.ru/ff0c3d00
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13 IIepBas kocmu4eckast CKOpOCTb. [BHKEeHHE bubnuoreka [IOK
HCKYCCTBEHHBIX CIIyTHUKOB https://m.edsoo.ru/ff0c3d00

bubmnoreka LIOK

14 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ffOc3el8
Tpenue. Buasl Tpenus (MOKosi, CKOJIBKEHUS,

15 kaueHus). Cuna tpenus. Cyxoe TpeHue. bubnuoreka [JOK
Koadpunuent tpenus. Cuna conpoTUBIIeHUs TPpU https://m.edsoo.ru/ff0c3f76
JBUKEHHUH TeJa B )KUAKOCTU WM rase
[TocTynarenpHoe U BpalaTeabHOE ABUKEHHE
abcooTHO TBEPOTO Tena. MomeHT cwutbl. [leuo

16 CUJIBI. Y CIIOBUSI pPAaBHOBECHS TBEPAOTO TENa. Bubamorera [IOK

. https://m.edsoo.ru/ff0c41a6
TexHuueckue ycTpoHCTBaA U MPAKTUYECKOE
MPUMEHEHHE: MOAINOHUKH.
T4 (7 v) 3AKOHbI COXPAHEHUS B MEXAHUKE
Nmmynbec MaTepranbHONU TOYKH (TeJa), CHCTEMBI
17 MaTepHUaIbHBIX TOYEK. VIMITylIbC CUIIBI U UI3MEHEHHE Bu6mmorexa [IOK
https://m.edsoo.ru/ff0c43d6
UMITyJIbCa Tena.

18 3aKOH coXpaHeHMsI uMMyibca. PeakTuBHOE bubnuoreka [JOK
JIBIDKEHUE. YTIPYTrUe U HEYNPYyrue CTOJIKHOBEHHS. https://m.edsoo.ru/ff0c43d6
Pa6ora cunbl. MomnocTh cunbl. Kunernyeckas

19 SHEPTHsl MaTepHaIbHOW ToUkHu. Teopema 00 Bubmmorera [JOK

. https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKO SHEPTUU
[ToTenumanesHas sueprus. [loreHnnanbHas sHeprus

20 yrpyro aeopMUpoOBaHHOW MPYXKHUHBI. bubnuorexa LIOK
[ToreHumanbHast SHEprUs Tesa BOIU3U MOBEPXHOCTH https://m.edsoo.ru/ff0c461a
3emnn

21 [loTeHnManpHple U HENOTEHMAIBHBIE CUIIbL. CBSI3b bu6mmorexa LIOK

https://m.edsoo.ru/ff0c461a
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pabOThI HEMTOTCHIIMATHHBIX CHII C H3MEHCHHEM
MEXaHUYECKOW IHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPAaHEHUSI MEXAHUYECKOU IHEPTUH. TeXHUUECKHE
YCTPOMCTBA WM MPAKTHYECKOE TPUMEHEHUE: BOJIOMET,
KOTIEP, MPYKUHHBIN MMUCTOJIET, IBUOKEHUE PAKET.

JlabopaTtopHnast pabota Ne 1 «MccienoBanue cBsI3u

. bu6mmoreka [IOK
22 paboThl CUJIBI C U3MEHEHUEM MEXaHUUECKON IHEPTUU

https://m.edsoo.ru/ff0c478c

TECJIa Ha MPUMEPE PACTAKCHUA PE3UHOBOT'O KTI'yTay

23 KonTpomnsnas padora Ne 2

T5 (9 v) OCHOBBI MOJIEKYJIIPHO-KHHETUYECKOMN TEOPUH

AHanu3 K.p. OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO -
bu6mmoreka [IOK

24 KAHETHYECKOM TEOPUHU U UX OIIBITHOE 0OOCHOBAHHE.
p https://m.edsoo.ru/ffOc4dc2

BbpoynoBckoe aemxenue. Juddy3us

XapakTep ABUKEHUS U B3aUMOJICCTBHS YaCTHIL
BeniecTBa. Moienu CTpoeHus ra3oB, )KUIKOCTEH 1

25 TBEPABIX T€ U 0OBICHEHNE CBOMCTB BELIECTBA HA
OCHOBE 3THUX MOJIEJIEH.

26 Macca monekyn. KonnuecTBo BemiecTsa.
[Toctrosinnas ABoraapo
TermmoBoe paBHOBecue. Temneparypa u e€

27 n3mepenue. [llkana remneparyp Llenbcust.
Tepmometp

08 Mogenb nneanbHOTO raza. OCHOBHOE YpaBHEHUE bubmmoreka [JOK
MKT. bapomerp https://m.edsoo.ru/ffOc4fde
AGcomoTHas TeMIepaTypa Kak Mepa cpenHei

29 KMHETUYECKOM SHEPTUU TETIOBOTO JBUKEHUS bubmmorexa LIOK

https://m.edsoo.ru/ff0c511e

yacTHll ra3a. YpasHeHue Menaeneesa-Knaneitpona
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3axoH [lanbToHa. ["a30BbIe 3aKoHbI. M30mpoiiecchl B

30 HAAEaIbHOM Tra3e ¢ IIOCTOSHHBIM KOJINYECTBOM bubmmorexa TIOK
https://m.edsoo.ru/ff0c570e
BEIIECTBA.
I'padmyeckoe mpeacTaBiIeHE H30MPOIIECCOB:

31 M30TEepMa, U30X0pa, n300apa. Pemenue 3anay. bubnuotexa [JOK
TexHnueckre ycTpouCcTBa M NPAKTUYECKOE https://m.edsoo.ru/ff0c570e
MIPUMEHEHHE: TEPMOMETP, OapOMETp.

JlabopaTtopHnas pabota Ne 2 «HccnenoBanue

32 3aBHCHMOCTH MEXIY MapaMeTpaMu COCTOSHUS

Pa3peKEHHOTO ra3a»

T6 (10 v) OCHOBbI TEPMO/IMHAMUNKHAU

TepMoauHamuyeckasi cuctrema. BHyTpeHHss 3Heprust

33 TEPMOJMHAMUYCCKON CUCTEMBI B CTIOCOOBI €€’ bubnuoreka [JOK
n3meHeHus. Pabora raza. BuyrpeHHsis sneprus https://m.edso0.ru/ff0c5952
OJIHOATOMHOTO HJICAJIbHOTO Ta3a

34 Buapl Teronepenaun: TENJIONPOBOIHOCTD, bubnuoreka [JOK

KOHBEKIIUSI, U3aydyeHrne. KoanyecTBo TemioThI. https://m.edsoo.ru/ff0c5c36
VY aenpHas TemI0E€MKOCTh BellecTBa. KonnyecTBo
bu6mmoreka [IOK
35 TEIUIOTHI ITpH Terutonepeaayde. [loustue 06
https://m.edsoo.ru/ff0c5c36
aarabaTHOM Ipoliecce.
bubnuorexa [JOK
36 KonudecTBo TEmIoTH npu Temonepeaaye
https://m.edsoo.ru/ff0c5c36

37 [lepBrlii 3aKOH TEPMOJIUHAMHUKH U €T0 IPUMEHEHUE K bubmuoreka [IOK
n301poLeccaM https://m.edsoo.ru/ffOc5efc

bu6mmoreka [JOK

38 I'padmyeckas nHTepnperanus paboTh rasa.

pad PHpPSTAINGL https://m.edsoo.ru/ffOc5efc
39 Bropoii 3akon TepmoauHamuku. HeoGpatumocts bubmuorexa [JOK



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

MPOILIECCOB B MPHUPOJIC.

https://m.edsoo.ru/ff0c6230

TermoBble MauHbL. [[pUHIUITBEI AEHCTBUS TEMIOBBIX
mamuH. KII/] TenoBoit mamunel. [IpeobpazoBanue

bubmnoreka LIOK

40 3Hepr1:m B TEILJIOBBIX MalIMHaX. TeXHUYeCKue https://m.edsoo.ru/ff0c600a
YCTPOWCTBA M MPAKTHYECKOE MPUMEHEHHE: ABUTATEIH
BHYTPEHHETO CTOpPaHUs, XOJOUIbHUK, KOHAUIIHOHED.

41 Huxn Kapuo u ero KITJ. Dxonorudeckue bubnuotexa [JOK
po0IeMbl TEIIO3HEPT €TUKU https://m.edsoo.ru/ff0c6938

bu6mmoreka [IOK

42 Konrpoxsas pagora Ne 3 https://m.edsoo.ru/ff0c6a50

T7 (5 u) ATPEI'ATHBIE COCTOSIHUSA BEIIECTBA. ®A30BBIE ITEPEXO/bI
Amnamus k.p. [TapooOGpa3zoBaHue 1 KOHIEHCAITHS.

43 VY aenbHas TerioTa nmapoodpazosanus. Mcmnapenue u bubnuoreka [JOK
KUIICHHE. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT https://m.edso0.ru/ff0c63b6
nasienus. Kanopumerp.

44 AOCOJIFOTHAsI 1 OTHOCUTEJIbHAS BIIAYKHOCTH BO3/TyXa. bubnuorexa [JOK
Haceimennsiit nap. ['urpomerp u ncuxpomerp. https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue u amopdHbie Tena.

AHM30TPOTIHS CBOUCTB KpUCTaLIOB. JKujakue
45 kpuctauibl. CoBpeMeHHblEe MaTepHralibl. TexXHOI0run Bubmmorera [JOK
https://m.edsoo.ru/ff0c65f0
MOJIy4€HUS! COBPEMEHHBIX MaTepUaioB, B TOM YHCIIE
HAaHOMATEPHAIOB U HAHOTEXHOJIOTUH.

46 [IimaBnenue u Kpuctaum3auus. Y aebHas TeIoTa bubmuoreka [IOK
iaBneHus. Cyonumarus https://m.edsoo.ru/ff0c6708

47 VYpaBHeHue TermoBoro 6ananca. TexHndyeckue bubnuorexa LIOK

YCTpOﬁCTBa 1 MMPAKTUYCCKOC ITPUMCHCHUC.

https://m.edsoo.ru/ff0c6820

TS (8

4) JIEKTPOCTATHUKA



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

48 DnekTpuzalus Tei. DIeKTpUIecKuu 3apsa. JBa Buga bubnuotexa [JOK
AIEKTPUYECKUX 3apPs/I0B https://m.edsoo.ru/ff0c6bcc
[TpoBOHWKY, TUAIIEKTPUKU U TIOTYITPOBOTHUKH.
3aKOH COXpaHEHUs SJIEKTPUUECKOT0 3apsiaa. bubmorexa [JOK
49 [TpOBOJHUKY M AUIIICKTPUKH B AIEKTPOCTATUICCKOM https.fim,dsno.ru/fbcbbee
https://m.edsoo.ru/ff0c7018
nosie. J{uanexTpruyeckas IpOHUIIAEMOCTh
50 B3aumonencreue 3apsinoB. 3akoH Kynona. bubnuotexa [JOK
To4euHBIN IIEKTPUUECKHUH 3apsif https://m.edsoo.ru/ffOc6ce4
Onektpuueckoe nose. Hanpsk€HHOCTh
51 anekTpudeckoro noJid. [IpuHiun cynepno3unuu bubnuotexa [JOK
ANEKTPUYECKUX NoJIer. JInHNKM HanpsHKEHHOCTH https://m.edsoo.ru/ff0c6df2
AIIEKTPUYECKOTO OIS
59 PaboTa cun snextpocratudeckoro noJjs. [loTenmuan. bubnuoreka [JOK
PasnocThs noreHnManoB https://m.edsoo.ru/ff0c6f00
DnekTpoeMKOCTh. KoHieHCcaTop. DIeKTPOEMKOCTh bubmmoreka ITOK
53 IJIOCKOTO KOHJIEHCATOpa. DHEPrusl 3apspKEHHOTO https://m.edsoo.ru/ff0c7126
KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
54 Pemtenue 3amau.
Texuuueckue ycTpOHCTBA U MPAKTUYECKOE
MIPUMEHEHHE: AIEKTPOCKOIL, IEKTPOMETP,
55 AIIEKTPOCTATUYECKAS 3alUTa, 3a3EMJICHUE

ANEKTPOIPUOOPOB, KOMMUPOBAIILHBIH arapar,
CTPYHHBIN IPUHTED.

T9 (13 v) MOCTOAHHBIN DJEKTPUUYECKHUHA TOK. TOKA B PA3JIMYHBIX CPEJIAX

56

DNEeKTPUYECKUN TOK, YCIOBHSI €r0 CYIIECTBOBAHMSL.
Uctounuku Toka. [loctosauusiii Tok. Cuiia Toxa.
Awmnepmerp. Hanpsxenue. BoasT™erp.



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

DNeKTPU4ECKOe CONPOTUBIICHHUE. Y IeTbHOE
COINPOTHBIIEHUE NPOBOIHUKA. PeocTar. 3akon Oma
IUTSL y9acTKa HEenH

57 [TocnenoBarenbHOE, NapaJLIEIbHOE, CMEIIAHHOE bubmnoreka LIOK
COEJIMHEHHE MPOBOJIHUKOB. https://m.edsoo.ru/ff0c74f0
JlabopaTtopHnas pabota Ne 3 «3y4ueHue

58 MOCJIEI0BATENLHOTO U MAPAJIEILHOTO COSTUHEHUS brbmorexa [TOK

https://m.edsoo.ru/ff0c74f0
PE3UCTOPOB»

59 PaboTa 1 MOIITHOCTH ANIEKTPUUECKOTO TOKA. 3aKOH bubnuotexa [JOK
Jlxoyns-JleHna. https://m.edsoo.ru/ff0c7838
DneKkTpoABMXKYyIas cuia. 1 BHyTpeHHee

60 COIPOTHUBIICHHE UCTOYHUKA TOKA. 3aKOH OMa i bubnuoreka [JOK
MTOJTHOM (3aMKHYTOM) IEKTPUIECKOM IETIH. https://m.edsoo.ru/ff0c7ae0
KopoTkoe 3ambikanue.

JlabopaTtopHnas pabota Ne 4 «M3mepenune 3/1C
61 HMCTOYHHMKA TOKA U €r0 BHYTPEHHETO Bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0
COTIPOTHUBIICHUS
DNeKTpOHHAs IPOBOAUMOCTb TBEP/BIX METAJLIOB.

60 3aBUCUMOCTD CONPOTUBIICHUSI METAJIIIOB OT
Temiiepatrypbl. CBEpXIpOBOIUMOCTh

63 DNeKTpUYECKUU TOK B BakyyMme. BakyyMmHbIil 1o,

CBoucTBa AIIEKTPOHHBIX TYYKOB
[TonynpoBoanuku. COOCTBEHHASI U TPUMECHAS

64 poBOoAUMOCTh. CBOMCTBA P—N-miepexoa. bubmuorexa [JOK
[TomynpoBOAHUKOBBIE TIPUOOPHI: https://m.edsoo.ru/ff0c84ae
MOJIYIPOBOJHUKOBBIN U0, TEPMUCTOP.

65 DNEeKTPUUYECKUH TOK B PaCTBOPAX U paciiiaBax bubnmoreka [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

QJICKTPOJIUTOB. 3JICKTpOJII/ITI/I'-I€CKa$I Jucconuanms.

Onekrponus. ["anbpBaHnKa

https://m.edsoo.ru/ff0c82ba

DNEeKTPUYECKUH TOK B razax. CaMOCTOATENbHBIN U

bubmauoreka [IOK

66
HECAMOCTOSITENbHBIN pa3psa. Moisnus. [1nazma https://m.edsoo.ru/ff0c84ae
TexHnueckne ycTpoicTBa U MPaKTUYECKOE
] bu6mmoreka [IOK
IMPUMCECHCHHUC: DJICKTPOHATrpEBATCIbHBIC U
67 JIIEKTPOOCBETUTEIBHBIE TIPHOOPHI, TEPMOME hitps://m. edsao.ru/HUcBbfe
p PHOOPBL, TP P https://m.edsoo.ru/ff0c88be
COTIPOTHUBIIEHUS, (DOTOPE3UCTOPHI.
bu6mmoreka [IOK
68 K 6ota Ne 4
OHTPOIIbHAZA pabota A2 https://m.edsoo.ru/ff0c8a8a
IToBTOpenue (2 4.)
bu6moreka [IOK
69 A .p. I
Halus K-p. HIOBTOpeHue https://m.edso0.ru/ff0c8c56
70 TosToperie bu6moreka [IOK

https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

70



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

No Jdara nuzyyenus DJIEKTPOHHbIE
11 /;1 Tema ypoka uugpoBbie Mpveuanme
ILnan dakr o0pa3oBaTejibHbIE
pecypchl
T1 (12 4) DnekTpoAUHAMMKA

1 [ToBTOpEHUE. DNIeKTpOIMHAMUKA
[TocTosiHHBIE MarHUTHI U X B3aUMO/JICHCTBUE.

5 MaruuTHO€ nosie. BeKTop MarHUTHOW UHIYKIIUH. bubnuotexa [JOK
JInanun mMarauTHOM MHAYKUMU. KapTuHa nuHui https://m.edso0.ru/ff0c9778
MarHUTHOM MHAYKIIMH TIOJISI TOCTOSIHHBIX MAarHUTOB.

MaruuTHO€ 1oJie MpOBOIHKMKA ¢ TOKOM. KapTuna
JIMHAW WHYKIMWA MarHUTHOTO TOJISI JUTMHHOTO

3 MPSIMOTO MTPOBOJIHUKA M 3aMKHYTOTO KOJIbLIEBOTO bubnuoreka [JOK
MPOBOJIHUKA, KATYIIKHU ¢ TOKOM. OnbIT DpcTea. https://m.edsoo.ru/ff0c98fe
B3anmopeiictBre mpoBOAHUKOB ¢ TOKOM. [TpuHuumn
CYIIEPIIO3UIIMN MarHUTHBIX MOJIEH.

JleficTBHE€ MarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.
Cuna Amriepa, ee MOy b U HanpasieHue. Cuiia
JlopeHua, ee Moaynb U HanpaBieHue. [[Buxenue bubmorera [IOK
4 3apsKEHHOW YaCTUIBI B OJHOPOJHOM MarHUTHOM hitps://m.edsoo.ru/ff0cSach
https://m.edsoo.ru/ff0c9df4
noJe.
Pabota cuibl Jlopenna.

5 JlaGopaTopnas pabora Ne 1 «3ydueHue MarHuTHOTO bubnuorexa LIOK
T10JIs1 Ha TOK» https://m.edsoo.ru/ff0c98fe

5 SIBiIeHME DIIEKTPOMAarHUTHOM HHAYKIMU. [ToToK

BEKTOpa MarHuTHOM uHAyKuuu. 3/1C naaykuuu.



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

3aKoH 3JeKTpOMarHuTHOM unaykuuu dapajes.

[IpaBuno Jlenna. BuxpeBoe anekrpudeckoe moie.
DNEKTPOBIKYINAS CUJIa MHAYKIIMH B IIPOBOTHUKE,

7 ABMKYIICMCA ITOCTYIIATCIIbHO B OITHOPOAHOM MAarHMTHOM
noie.

3 JlabopaTtopHnast pabota Ne 2 «MccnenoBanue siBIEHUS bubnuotexa [JOK
AJIEKTPOMArHUTHON UHIYKITUNY https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. SABNeHue camonnaykuuu. IJC

9 CaMOUWHIYKIINH. DHEPTUsI MATHUTHOTO TTOJIST KaTYIIKH brbmorexa [OK

https://m.edsoo.ru/ff0ca600
C TOKOM. DJIEKTPOMAarHUTHOE TI0JIe
TexHnueckne ycTpoiucTBa U UX IPUMEHEHHUE:
10 MMOCTOSTHHBIE MATrHUTHI, JIEKTPOMATrHUTHI,
AIIEKTPOABUTaTENb, YCKOPUTENN SJIEMEHTaPHBIX
YacTHUll, UHAYKIIMOHHAS MeUb

1 O6o0maromuii ypok «MarHuTHoOE moJe. bubnuoreka [JOK
DJIEKTpOMAarHuTHas: UHIYKIHS https://m.edsoo.ru/ffOcab82

12 Kontponbhas padota Ne 1 Bubamorera [JOK

https://m.edsoo.ru/ffOcad58

T2 (9 y) Mexannuyeckue U 3JIeKTPOMATHUTHBIE KOJIe0aHUS

Kone6arensuas ciucrema. CBOOOIHBIE MEXaHUYECKUE
kojebanus. 'apmMoHnyeckue konedanus. Y paBHeHUE
rapMOHUYECKHX KosiebaHuil. [lepuon, acrora,

bubnuorexa [JOK
13 amMruaTyaa u (pasza xkonebanuii. [IpyXvHHBIH MasTHUK. https://m.edsoo.ru/ffocaf0s
MaremMaTHYeCKHi MasiTHUK. Y paBHEHUE TapPMOHUYECKUX
konebanuii. [IpeBpamieHe sHepruy Mpu rapMOHNIECKUX
KOJIeOaHUSX.
14 Jlaboparopnas pabota Ne 3 «MccnenoBanue

3aBUCHMOCTH IICPUOJa MaAJIbIX KoJIeOaHM rpy3a Ha



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

HUTHU OT IJIMHBI HUTHU U MACCBI I'py3a»

Konebarenpupd KOHTYp. CBOOOJHEBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs B UA€aIbHOM

bubmnoreka LIOK

15 K0JIe0aTEIFHOM KOHTYPE. AHAIIOTHS MEXK T
yp Y https://m.edsoo.ru/ffOcb820
MEXaHWYECKUMH U JIEKTPOMArHUTHBIMHU
KOJIeOaHUIMHU

16 ®opmyna ToMcoHa. 3aKOH COXpaHEHHS DHEPTUU B bubnuotexa [JOK
UJIeabHOM KOJIe0aTeIbHOM KOHTYpE https://m.edsoo.ru/ffOcb9c4
[IpencraBnenue o 3aTyxarONUX KOJIeOAHUSIX.

17 BoinykieHHbIE MEXaHUYEeCKHe KOJIeOaHUsI. bubnuoreka [JOK
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMAarHUTHBIE https://m.edsoo.ru/ff0cbb86
KoJIeOaHus

18 [Tepemennbid Tok. CHHYCOUIATbHBIA IEPEMEHHBIA bubnuoreka [JOK
TOK. MOIITHOCTh IEPEMEHHOTO TOKA. https://m.edsoo.ru/ffOcbd34
AMIUITMTYIHOE U ICUCTBYIOIIEE 3HAUEHUE CUJIIbI TOKA

19 u HanpsbkeHus Tpanchopmarop. [IpousBoacTBo bubmmorexa TTOK

p p p p- 1P . ’ https://m.edsoo.ru/ffOcbd34
repeaayda u nmoTpedaeHue AEKTPUIESCKON SHEPTUr
TexHuueckue ycTpoicTBa U MPAKTUUECKOE
bu6mmoreka [IOK
20 MIPUMEHEHHE ICKTPUIECKOTO 3BOHKA, TeHEepaTopa
B https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKa, JIMHHUH 3JIeKTpoTepe1ayd
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
21 anekTpos’Heprun. KynpTypa ucnosib30BaHus

QJICKTPOSHCPIUA B MOBCEAHEBHOM KU3HU

T3 (5 4) Mexann4yeckue M 3JIeKTPOMATHUTHbIE BOJIHBI

22

MexaHu4ecKkue BOJIHBI, YCIIOBUS pacpOCTPAHEHHS.
[Tepuoa. CxkopocTh pacnpoCTpaHEHUs U JUIMHA
BOJIHBL. [lonepednbie U IPO0JIbHBIE BOJHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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https://m.edsoo.ru/ff0cca54

Wnatepdepentus u qudpaxiys MEXaHHUECKAX BOJH.
bubmnoreka LIOK
23 3ByK. CkopocTh 3ByKa. ['poMKocTh 3ByKa. BricoTa
https://m.edsoo.ru/ffOcccOc
ToHa. TemOp 3ByKa
DNEeKTPOMAarHUTHBIC BOJIHBI. Y CIOBUS H3TydCHHS
OJICKTPOMAariuTHBIX BOJIH. B3anmuas OpucHTaIuA
BekTopoB E, B, v B anekrpomarautHoit BoHe. CBOWCTBA
pOB &, B, P bubmmoreka IIOK
24 3JIEKTPOMAarHUTHBIX BOJIH: OTpaKEeHHE, MIPEIOMIICHNE,
https://m.edsoo.ru/ffOccfe0
noJsipusanst, audpaxmus, uatTepdepenius. CKopocTb
anektpoMarauTHeIX BosH. [lIKkama snekTpoMarHuTHBIX
BOJIH
HpI/IMeHeHI/Ie QJICKTPOMArdMTHBIX BOJIH B TEXHUKE U
ObITy. [IpUHIUITEI PaTMOCBSI3U U TENEBHICHUSI.
Pamnonokanms. DneKTpOMaraHuTHOE 3arpsi3HEHHE
25 OKpYyKaroIen cpeapl. TeXHUYECKHE YCTPOMCTBA U
MPAKTUICCKOC NIPUMECHCHH . MY3bIKAJIbHBIC
UHCTPYMEHTHI, VIIbTPA3BYKOBasi TUArHOCTUKA B TEXHUKE U
MCIOUIUHE, paaap.
bubnuorexa [JOK
26 Kontponbnas padoTa Ne 2 1
https://m.edsoo.ru/ffOcc6f8
T4 (11 4) OnTHKA
I'eomerpudeckast ontuka. [IpsMonmHeitHoe
27 acIpoCTpaHEHUE CBETA B OJTHOPOJHOMU cpeie Bubmmorera [JOK
pactip E) p pese. https://m.edsoo.ru/ff0cd350
Toueunsrit ucrounuk cera. JIyd cBera
)8 OTtpakeHHe cBeTa. 3aKOHBI OTPAYKEHHUS CBETA. bubnuorexa [JOK
[TocTpoenue n300pakeHUHU B MIIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
[IpenomiieHue cBeTa. AGCOMIOTHBIN MOKa3aTeNb
29 [TonHOE BHYTpEHHEE OTPAKEHUE bubmorexa [IOK
IIPECIIOMIICHUA. .
P . yIp p https://m.edsoo.ru/ffOcd7f6
[IpenenbHBIM yroJ NOJHOTO BHYTPEHHETO OTPAXKEHUS
30 JlaGopatopnas padora Ne 4 «3mepenue nokazatens bubmuotexa [JOK



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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IMpECIOMIICHUS CTCKIIa»

https://m.edsoo.ru/ff0cd67a

31

Cobupartoliye 1 paccerBaroIye JUH3bL. TOHKasI JTUH3a.
®DOKyCHOE pacCTOSTHUE U ONTUYECKAs CUJIa TOHKOM JIMH3BL.

bubmnoreka LIOK
https://m.edsoo.ru/ffOcddle

32

[TocTpoenue nu300pakeHn B COOUPAIOIIUX U
paccerBarIIUX JHH3aX. PopMyJia TOHKOM JIMH3BIL.
YBenuueHnue, faBaeMoe JuH30M. IIpenensr npumenumocTu
r€OMETPUYECKON ONTHKH.

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

33

JlabopaTtopHnas pabota Ne 5 «McciaenoBanue CBOMCTB
M300paKeHUH B JIMH3AX)

34

Hucnepcus ceeta. ClokHbIN cocTaB 0e10ro cBeTa.

LBer

35

Bonnosas ontuka. Matepdepennus cera. KorepenTabie
UCTOYHUKH. ¥ CIIOBUA HAOIIONEHUS MAKCUMYMOB U
MHHHAMYMOB B HHTEp(EPEHIIMOHHON KapTHHE OT JBYX
CUH(]Aa3HBIX KOI'€PEHTHBIX HCTOUHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

36

Hudpakuus ceeta. JudpakiuoHHas pemérka.
[Tonepeunocts cBeTOBBIX BOJH. [lonsgpuzanus ceera.
Vcaosue Ha6J'I}0,Z[eHI/I5{ TJIaBHBIX MAaKCUMYMOB IIpU
MMaaACHUKU MOHOXPOMATUYCCKOro CBETa Ha

T PaKIMOHHYIO PEIIETKY.

bu6moreka [IOK
https://m.edsoo.ru/ff0cf02e

37

TexHuueckne yCTpoHUCTBa U MPAKTUUYECKOE IPUMEHEHUE:
OYKH, Jyna, oToannapar, IPOSKIMOHHBIN anmnapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS OITHKA,
Tu(pakOHHAs PEETKA, MOSIPOU,.

TS (4 4) OcnoBsl CTO

38

['panuLIBI TPUMEHMMOCTH KJIIACCUYECKOU MEXaHUKMU.
[ToctynaTel cnenuabHOU TEOPUH OTHOCUTEIBHOCTH:
WHBapHAaHTHOCTh MOJYJISl CKOPOCTH CBETa B BaKyyMe,
MNPUHIUI OTHOCUTEIbHOCTH DHUHIITEHHA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
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39 OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE bubnuotexa [JOK
BPEMEHH U COKpALECHUE JITTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMNYIbC PEISITUBUCTCKOW YaCTHIIBI.

40 CBs13b MaccChl ¢ SHEPTUEH U UMITYJIbCOM. DHEPTUst Bubnnorera LOK

P 4 ' P https://m.edsoo.ru/ffOcfc68
MTOKOS
41 KonTponsnas padora «Ontuka. OCHOBBI bubnuoreka [JOK

CHeIaIbHOM TEOPUU OTHOCUTETHLHOCTH» Ne 4

https://m.edsoo.ru/ffOcf6f0

T6 (6 4) Jj1eMeHTHI KBAHTOBOI ONTHKHU

42 ®otonbl. Dopmyna [1nanka. DHEprust 1 UMITYJIbC bubnuotexa [JOK
dboToHa https://m.edsoo.ru/ffOcfel6
43 OtkpeiTHe U uccienoBanre Gotodddexra. ONbITHI bubnuotexa [JOK
A.T. CroneroBa https://m.edsoo.ru/ffOcffc4
44 3akonbl poTodrhdexra. YpaBHeHne DUHIITEHHA TS bubnuoreka [JOK
dbotorddexra. «KpacHas rparumna» Gorordpdexra https://m.edsoo.ru/ff0d015e
45 JaBneaune cBeta. Onbite [1. H. JIeOGenena. bubnuoteka [JOK
XUMHAYECKOE ICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
Texuuueckue ycTpOHCTBA U MPAKTUYECKOE
46 NpuMeHeHue: PoTorNeMEeHT, POTOAATUUK, COTHETHAS
Oarapesi, CBETOHO/]
47 Pemenue 3a1a4 o Teme «1eMEHTHI KBAHTOBOM bubmuoreka [JOK

OIITHUKK

https://m.edsoo.ru/ff0d0302

T7 (4 4) Ctpoenue aTroma

48 Monens aroma Tomcona. OnbiTel Pesepdopaa mo bubmmoreka [JOK
paccessHuro a-yactull. [lmanerapHas Moaens aroma https://m.edsoo.ru/ff0d091a
bu6mmoreka [IOK
49 I1 b
OCTYIatht Bopa https://m.edsoo.ru/ff0dOafa
50 W3nydyenue u norjomeHue GOTOHOB MPH NEpexoie bubmuotexa [JOK
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aToMa C OJJTHOTO YPOBHS dHEPIMH Ha Apyroul. Buasl
cnekTpoB. ClieKTp ypOBHEH 3HEpruu aroma
BOJOpPOJIA.

https://m.edsoo.ru/ff0dOafa

BosnoBsie cBOMCTBA yacTull. Bosiabl ne bpowis.
KopnyckynspHo-BoaHOBOW Ayanu3m. CHOHTaHHOE U
o1 BBIHYKJICHHOE U3JIydeHHE. TeXHu4YeCcKne ycTponucTBa
U IPAKTHYECKOE MPUMEHEHHE: CIIEKTPaIbHbIN aHaIU3
(cexkTpockom), J1azep, KOMITBIOTED.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

T8 (7 4) ATtomHoOe siApo

3KCHepI/IMeHTI)I, JOKa3bIBaOIHE CIIOKHOCTE CTPOCHUA

sapa. OTKpbITHE pagUOAKTUBHOCTH. OTIBITHI bubmuoreka [JOK
52
Pezepdopna o onpeneneHno cocraBa https://m.edsoo.ru/ff0d0fd2
PaaMOAKTUBHOIO U3JIy4YECHUS
53 CaoucTBa anbda-, 6era-, raMMa-u3TydeHUsI.
BnnsiHue painoakTUBHOCTH HA KUBBIE OpraHU3MBbl
OTKpbITHE TPOTOHA U HEUTPOHA. M30TOMBIL.
Hyxmonnas moxpens sinpa [eiizen0Oepra-lBanenko. 3apsin
bu6moreka [IOK
54 sapa. MaccoBoe uuciio siapa. Mzoronsl. Anibda-pacra.
. . https://m.edsoo.ru/ff0d1162
DNEeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacmnaj. ['amma-
M3JIy4EeHHE. 3aKOH PaJHOaKTHBHOIO Paciaa.
55 DHeprusi CBS3U HYKJIOHOB B sizipe. Jledekt Maccsl siapa. bubmuoreka [IOK
SInepHbIe CHITBI. https://m.edso0.ru/ff0d1356
S nepHbie peakiuu. Jlenenue v cuHTe3 saep. SnepHBIA
56 peakTop. Tepmosinepuslii cuaTe3. [Ipodiaemsl 1 bubmmoreka [JOK
MIEPCIIEKTUBBI SIEPHOI SHEPTeTUKH. JKOIOTHIECKHE https://m.edsoo.ru/ff0d1356
ACIICKTHI SACPHOM YHEPTeTUKH.
57 DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA. bubmmoreka [JOK

MeTtoasl HaGJlIO,[[CHI/IH U pEerucTpanuu 3JICMCHTAPHBIX

https://m.edsoo.ru/ff0d0e38
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qacTull. PyHaaMeHTaJbHbIE B3aUMOAECUCTBUS. ENMHCTBO
¢duznveckol KapTUHBI MUpa. TeXHUYecKue ycTpoiicTBa U
MIPaKTHYECKOE IPUMEHEHUE: JO3UMETpP, Kamepa
BubcoHa, siiepHbIi peakTop, aToMHas 6oMOa

58

KonTponsnas padora Ne 4

T9 (6 4) Ds1eMeHTHI ACTPOHOMMH U ACTOQU3UKH

59

Oransl pa3BUTHs acTpoHOMUH. [IpuKinanHoe u
MHPOBO33pPEHYECKOE 3HAUCHNE acTpoHoMun. Bujt
3BE3mHOTO HeOa. Co3Be3us, IPKUE 3BE3/IbI, TUTAHETHI,
nx BuguMoe aBmkenne. CoaHeyHas cHCTEMa

60

Comnre. CotHeUHAast aKTUBHOCTh. VICTOUHMK SHEPTUU
CoJHIIa U 3BE311

61

3BE3/1bl, X OCHOBHBIE XapaKTEPUCTUKH. J[narpamma
«CTEKTPabHBIN KJIACC — CBETUMOCTEY». 3BE3JBI IJIABHOW
MOCJIEIOBATCIBHOCTH. 3aBUCUMOCTD «Macca —
CBETUMOCTE» JUIA 3BE3] IVIaBHOU MOCJIEIOBATEIHLHOCTH.
Buyrpennee crpoenue 38€311. COBpeMEHHbIE
MPEACTABJICHUS O MPOUCXOXKICHUU U IBOJIIOIIUN
CoJIHIIa ¥ 3BE3]1. DTarlibl )KU3HU 3BE3I.

62

Mineunbin [Iyre — nama [Manaktuka. Tums! ranakTuk.
Pannoranaktuku u kBazapsl. [[oJ0keHNE U IBIDKEHUE
Counnna B [Nanaktuke. [Nanaktuku. YepHbIE TBIPHI B
siApax rajakTHK

63

Bcenennas. Pacimmpenne Beenennoit. 3akon Xao6ia.
Paz6eranue ranaktuk. Teopust bonbiioro B3peiBa.
PenukroBoe n3nydyeHue. MacimrabHast CTpyKTypa
Bcenennoil. MeraranakTuka.

64

HepeI_HCHHLIC Hp06J'ICMBI ACTPOHOMUU




T10 (4 4) O6061IaI011IEe MOBTOPEHHE

65

O6o06maromuit ypok. Ponb pusuku n actpoHOMUM B
SKOHOMHYECKOM, TEXHOJOTHISCKOM, COIIMAIBHON 1
ITHYECKOH cdepax esTSIHPHOCTH YeTI0BeKa

66

O6o06maromuit ypok. Ponb 1 Mmecto pusuku u
ACTPOHOMHH B COBPEMEHHOM HAy4YHOU KapTUHE MUPA

67

O6o06maromuit ypok. Ponb ¢pusndeckoii Teopuu B
(hopMUPOBAHUH MPEICTABIICHUN O (U3HIESCKON
KapTHHE MHpa

68

O606maromuit ypok. Mecto gpusndeckoit KapTHHbI
MHpa B 00I1IeM PsIly COBPEMEHHBIX €CTECTBEHHO-
HAaYYHBIX IPEICTABICHUN O TIPUPOJIE

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

68




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

. Msxumes .. ®usuka. 10 knacc : yue6. aist o01eoopa3zoBat. OpraHu3aluim :
0a3oBbIi ¥ yray6:. yposau / I'. SI. Msxkumes, b. b. Byxosues, H. H. Corckuii ;
nox pen. H. A. ITapdpentreBoit. — 9-e uzg., crep. — M. : [Ipocsenienue, 2022, —
432 c. : un. — (Knmaccuuecknii kypce). — ISBN 978-5-09-087657-5.

. Msxumes I'.fl. ®uzuka. 11 xmacc : yuel. mng obmreoOpa3zoBar. OpraHu3aui :
06a30BbIif 1 yrnyon. ypoBau / I'. 5. Mskumes, b. b. Byxosues, B. M. Yapyrun ;
nox pen. H. A. IlappenteeBoiti. — 10-e uzn., crep. — M. : IlpocBemenue, 2022. —
432 c. : [4] n. un. — (Knaccuueckuit kypc). — ISBN 978-5-09-087659-9.

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

. [latanmuna A.B. ®wusuka. 10 kinacc. YrayOineHHbIH ypoBeHb. MeTou4uecKoe
nocobue k yueOHukam Mskumiesa ['.5., CunsikoBa A.3. — 3-e u3a. — M. :
IIpocenienue, 2022.

. ITetpoBa A. M., Kynpsisies B. B. ®u3uka. 11 knacc. ba3oBbiil ypoBeHb.
Mertoaudeckoe nmocobue k yueonukam Msikuriesa I'.., [lerpoBoit A.M. — 2-¢ u3.
— M. : IIpocBenienue, 2022.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. Axagemus MuUHIpOCBEIICHUS Poccun: https://academy-
content.apkpro.ru/ru/
2. Poccwmiickas anmekTpoHHas nikoia: https://resh.edu.ru/

3. bubnmoreka BUJIEOYPOKOB 1o IKOJIBHOM MpOTrpaMMme:
https://interneturok.ru/

4. dKnacc: https://www.yaklass.ru/
Bupryanbabie 1abopaTopHbie U TPAKTUYECKHE PAOOTHI
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