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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHIENIMU TpenojaBaHus ydyeOHoro mnpeamera «dusmka» B 00pa3oBaTeIbHBIX
OpraHu3alusax Poccuiickon denepanuu, peanu3yrmmnux OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIpaBieHO Ha (opmMupoBaHue
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyaromuxcs 10-11 kmaccoB mpu
o0ydyeHun ux Gu3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIESITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusiMm ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEJAMETHBIM M METANpPEeAMETHBIM pe3yJbTaTam
o0OydeHHUs, a TaKXKe YYUTHIBAET HEOOXOJIMMOCTh peau3allud MEKIPEIMETHBIX
cBs3eld (PU3MKM C €CTECTBEHHO-HAyYHBIMM YYEOHBIMU TIpeamMeTramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC IENH M3Yy4YeHUs (PU3UKU Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHEHIE,
MeTanpeIMETHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKu Ha 6a30BOM YPOBHE, B

TOM YHKCJIE TIPEIMETHBIE PE3YyJIbTATHI 110 TO1aM O0yUYEHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam o0yueHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIICCTBEHHBIN BKJIAJ B CUCTEMY
3HaHU 00 okpykaromieMm mupe. IIKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmuii
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (hHU3MYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOrHeH,
dbu3mdeckoii reorpadueri u acTpoHommei. Mcmonp3oBaHWE W AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHWUW  OMpenensieT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cQepe DHEPreTHKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCA, TMOJIyYEHHUs HOBBIX MAT€pUANIOB C 3aJaHHBIMU CBOMCTBAMHU WU JPYTHUX.
N3yuenne Qu3MK BHOCHUT OCHOBHOW BKJAJ B (DOPMUPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa OOydYaroImmuxcs, B (HOPMUPOBAHHE YMEHUU TPUMEHSTH
HAyYHBIN METO/]T TO3HAHUS NP BHITIOJTHEHUH UMH YI€OHBIX NCCIICTOBAHMI.

B ocHOBy kypca ¢(usuku myisi ypoBHS CpenHero o0Oiero oOpa3oBaHUs
MOJIOKEH PAJl UJIe, KOTOpblE MOXKHO paccMaTpuBaTh KaK MPUHIMIBL €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaKk
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nmueckux Tteopuil. Begymum B Kypce sBIseTcs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTHEeM OOIIECTBa, a TakkKe C  MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

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

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

CrepXKHEBBIMHM JJIEMEHTaMH Kypca (U3MKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOPHUM, IS ONHCAaHUSI E€CTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  Ga3oBoro ypoBHS Kypca (PU3MKM — 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, OCYILECTBIIAETCS Y4YaCTHUKAMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH U [OCTAaHOBKY ONBITOB IO IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3feia 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 MOMETH 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 YCJIOBUSX HMHTEIPHUPOBAHHOTO 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 COOTBETCTBHHM  C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a60paTOPHOTO 00OPYMOBAaHUA JOJKHBI OBITH TMOCTPOEHBI 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 HAaydYHOMY
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 pe3yibTaTa HW3YYCHHS
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, TEXHUKU 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,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, 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 OCBOEGHHME CIOCOOOB peHIeHUs pa3jIMYHbIX 3a7ady C SBHO 3aJaHHOM
¢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 BIMSHUS Ha OKPYKAIOUIYIO
cpeny;

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

e CO3[IaHWE YCIIOBUU [JISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
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 JabopaTOpPHBIX 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. ®u3nka u MeTOAbI HAYYHOI'0 NNO3HAHUSA

®usuka — Hayka o npupone. Haydnble MeTOAbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcniepuMeHTa W TEOPUHM B IMPOLIECCE IIO03HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MYECKUX SBIEHUH M mpoueccoB. HaydHble rumotessbl.
duznyeckue 3aKOHbI U TeOpUH. ['paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

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

Jlemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKECHMUS.
Cucrema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
Ciio)keHue nepeMenieHni U CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHUA
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBwkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, IMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSI0B, LICNIHBIE U PEMEHHBIE IIEpEaadH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGnronenune aBukeHus Tena, OpOIIEHHOTO IMOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyenne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO ONMPEACICHUS 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, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOUkU. TpeTuii 3akoH HploTOHA /1J1s1 MaTepuaibHbIX TOYEK.

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

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koadduiment tpeHus.
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 MPUMEHEHHE: MOAIINIHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U TTAICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIUX B NPYKUHE U



pPE3UHOBOM 00pasiie, OT ux AedopMalni.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKkonvt coxpanenus 6 mexaHuke

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbC Cuinbl M U3MEHEHUE UMIYJIbCAa TeJd. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeakTuBHOE OBMXKCHUE.

PaGora cribsl. MOIITHOCTE CHJIEL.

Kunernueckass sHeprusi marepuaibHOM TOYKH. TeopemMa 00 HW3MEHEHUH
KMHETUYECKON SHEPTUH.

IToTenmuanpHas SHEprus. IToTenuanbHas SHEprus yOpyro
nedhopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJIW3HU
MOBEPXHOCTH 3E€MJIN.

IToTenmuanbHbIC u HEIMOTCHIIMAJILHEIC CHJIBL. CBs3b paboThI
HEMOTEHIMAJBbHBIX CHJI C M3MEHEHHMEM MEXaHUYECKOM HIHEpPruu CHUCTEMBI TeEIl.
3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TeXHUYEeCKHEe YCTPOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: BOIOMET, KOIED,
MPYKUHHBIA TUCTOJIET, IBUKECHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

[Tepexo1 MOTEHIIMAIBLHOW YHEPTUU B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3ydenne aOCOMIOTHO HEYNMPYTroro yjaapa ¢ IMOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3M pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHMYECKOH 3HEepruu
TeJIa Ha MPUMEPE PACTSIKECHUSI PE3UHOBOTO XKI'yTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMO/JICMCTBUS YaCTHUI[ BElIecTBA. MOJENIN CTPOCHUSI Ta30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pasmepsl Mosiekys. KonmnaectBo BemnectBa. [loctosHHass ABoraspo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.

Mopgens upeanbHOoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOPHH HACATBLHOrO Taza. AOCOIOTHas TeMIlepaTypa Kak mepa



CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UICAUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpeAcTaBICHUE M3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiThl 0 TUDPYy3UN KUAKOCTEH U ra3oB.

Mogens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HlTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a Ha CTEHKHM COCY/Ia.

OnbIThl, WIIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSI HMJEAIIbHOTO rasa,
U30MPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

NccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSTHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ u3meHenus. KonnyecTBo TeminoTel u pabora. BHyTpenHsis
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Tra3a.  Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEINIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHoMm miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne mepBOro 3akoHa TEPMOJMHAMUKH K HM3omporeccam. ['padudaeckas
UHTEpIpeTanus padoThl rasa.

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

TermoBele  mammuHbl.  [IpyHOMOBI  JEUCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
necTBus TemioBo MamwuHbl. [ukn KapHo u ero kodg@uiieHT Mojae3HOTo
JNENUCTBHSI. DKOJIOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.

TexHnuecknue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelb
BHYTPEHHETO CrOpaHus, ObITOBOUN XOJI0IMJIbHUK, KOHIUIIMOHED.



Jlemoncmpayuu

N3MmeHeHre BHYTpPEHHEW 3HEpruM Teja MpU COBEPLIEHUU paOOTHI: BBUIET
npoOKH U3 OYTBUIKM NOJ JAEMCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUICOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpIT 1Mo anauabaTHOMY pACIHIMPEHHIO BO3JyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHUsl, PpEaKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YxaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. Kunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaIu3anus. Y nenpHas Teriora miasnerus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOIYYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npy noHWKEHHOM J1aBJICHUU.

CriocoObl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJLIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. DieKTpoAUHAMHUKA

Tema 1. dnekmpocmamuka

OnekTpuzauusi Ted. OJEKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXpPAHEHUS
ANEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHblid 3JIEKTPUUECKUI 3apsi.
Onektpuueckoe 1mone. Hanpsok€HHOCTh — 3niekTpuueckoro mods.  [Ipuniun
CYNEepHO3ULUU HNEKTPUUYECKUX Tosie. JIMHUM HANpsHyKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.



Pabora cun  snekrpoctatuueckoro  moisg.  llotenmuman.  PasHocTb
NOTeHIMANoB. [IpOBONHMKM W JOUIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JlusnekTpuyeckas NPOHULAEMOCTbD.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.
DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

TexHuyeckue yYCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJICHCATOpP, KONMMPOBAJIbHBIN anliapar, CTpPYUHBIM IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMPNIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannstii 3nekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKUd TOK. YCIOBUS CYLIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixxenue. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[locnenoBaTenpHOE, TapaILIEIbHOE, CMEILIAHHOE COEJMHEHHUE POBOJHUKOB.

Pabora anmekTpudeckoro Toka. 3akoH Jlxoymsa—Jlenna. MomiHOCTB
AJIEKTPUYECKOTO TOKA.

DNEKTpOJABWKYIIasl CHJIa U BHYTPEHHEE CONMPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa 1115 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTkoe 3aMbIKaHuUE.

DONEeKTpOHHAsi  MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCcKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX IMYYKOB.

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

DONeKTpUYeCKUid TOK B  pacTBOpaXx M  paciiiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOIMALIUS. DIEKTPOIN3.

DJIEKTpUYECKU TOK B Ta3zax. CaMOCTOSTENIbHBIA W HECaAaMOCTOSITEJIbHBIN
pazpsaa. Momuus. [Ltazma.



TexHuueckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COIMPOTHUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TJIOIA/IA TTOTIEPEYHOTO CEUEHUS U MaTepuaa.

CwmerianHoe coeIMHEHNE MMPOBOTHUKOB.

[Ipsmoe wu3MepeHue dIAEKTpoABMXKYIIEeH cuibl. KopoTkoe 3ambIKaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKA BHYTPEHHET'O COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH AUOJIA.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3ydenne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpOoaBIKYIIEH CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COTPOTHUBIICHHUSI.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCylIecTBIsIETCS C
y4€TOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€M € KypcaMu MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (u3MYecKkas BEIMYMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpaduku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTRO,
BEKTOPBI U UX MPOCKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoecus: Mmexanndeckoe NBW)KCHUE B JKUBOUW mpupoze, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUSI B KUBOW MPUPOJE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIlleCTBa, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEIN, KUAKOCTEH M
ra3oB, J3JIEKTPUUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs HUCCOLMALIMS,
rajibBaHUKa.

T'eoepaghus: BnaxHOCTh BO3/1yXa, BETPbI, 0ApOMETp, TEPMOMETD.



Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEeHMS B TEXHUKE, MOJAIIWITHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTU€), IBUTATENb BHYTPEHHETO
cropanusi, naposast TypOuHa, ObBITOBOM XOJOJMUIBHUK, KOHIULIIMOHEDP, TEXHOJIOTHH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaIOB, B TOM YHCIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpHUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHBIE npuOopHl,
AIIEKTPOOCBETUTENbHBIE IPUOOPHI, FaIbBAaHUKA.

11 KVIACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Mazcnummnoe none. IneKmpomacHUmMHaAs UHOYKYUA

[TocTosiHHbIe ~ MarHuThl.  B3auMojeicTBUE  TOCTOSIHHBIX ~ MAarHUTOB.
MaruautHoe mone. Bekrop MarHuTHOM wuHAykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MMOJiIeH. JIMHMM MarHuTHOM WMHAYKIMU. KapThHa JMHUNA MarHUTHOMN
WHJIYKIUH TOJIs1 MOCTOSTHHBIX MAarHUTOB.

MarautHoe T1I0J€ TPOBOJHUKA C TOkoM. KapTuHa JMHUN WHIYKIUU
MarHMUTHOTO TMOJISI JUIMHHOTO TPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT OpcTena. BzaumoielicTBue npoBOHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HalIpaBJieHUE. [[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHue BIIEKTPOMAarHUTHOM HWHAYKOUU. [IOTOK BeEkTOpa MarHUTHOM
WHIYKIUUA. OJEKTPOABMIKYIAsl CWJIAa HWHIYKIMUA. 3aKOH DJJICKTPOMArHUTHOM
nHaykuuu dapanes.

BuxpeBoe anekTpuueckoe Tmoje. IJIEKTPOABUXKYINAs CUJIa HHIYKIUHA B
MPOBOJTHUKE, IBKYIIEMCS MMOCTYNATEILHO B OJHOPOJHOM MAarHMTHOM IIOJIE.

IIpaBuno Jlenua.

NHnykTUBHOCTh.  SIBJE€HHME CaMOMHAYKIIMU. OJEKTPOABIKYIAS  CHIIA
CaMOWHIYKIIHH.

DHEprusi MAarHUTHOTO MOJIS KaTYIIKH ¢ TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHU4YecKkne YCTPOWCTBA W NPAKTUYECKOE MPUMEHEHHE: TOCTOSHHBIC
MarHuThl, JJCKTPOMATHUTBI, DJICKTPOJBUIraTENIb, YCKOPHUTEIU DIEMEHTapPHBIX
YaCTUIl, HHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnsIT OpcTena.

OTKJIOHEHHE FIEKTPOHHOTO MMyYKa MArHUTHBIM ITOJIEM.



JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIMH.

ITpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOJABMXKYIIEH CHJIbI MHAYKLIUHA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOI'O IMOTOKA.

SIBiIeHne CaMOUHIYKIIH.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydyeHrne MarHuTHOIO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sABIEHUS DJIEKTPOMAarHUTHON UHIYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoOMazZHuUmMHble Ko1eOanus

Konebarensnas  cuctema. CBOOOJHBIE  MEXaHWYECKHE  KOJIeOaHUSI.
I"apmonundeckue komebanus. Ilepuon, vactora, ammutyga u ¢asza KoneOaHUH.
[IpyxxuHHBIM MasgTHUK. MaTeMaTHYECKUH MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOjeOaHHsS B
UJCATbHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHUYECKUMH H
ANeKTpOMarHuTHeiMU  Kojiebanusimu. dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPTUU B UJCATHHOM KOJIeOATeIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BbIHYKIEHHBIE MEXaHUUYECKUE
kosneOanus. Pesonanc. BeiHyKI€HHbBIE DJIEKTPOMAarHUTHBIE KOJICOaHUSI.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaNPSIKEHUS.

Tpanchopmarop. [IponsBoacTBo, mepenada U NMOTPEOICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUHU B ITIOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoieOaTeabHON CHUCTEMBI (MIPY>KUHHBINA WM
MaTeMaTU4eCKUM MasiTHUK).

Habnronenue 3atyxarmmnumx KojaeOaHu.

UccnenoBanue CBOMCTB BHIHYKEHHbBIX KOJIEOaAHUN.

Habnronenue pe3oHanca.



CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pesonanc mnpm mocnenoBaTebHOM COEAUHEHHWH PE3UCTOpPA, KaTyLIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JTMHUY 3JIEKTPONEPEIAUN.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOAA MalbIX KoJeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Ipy3a.

HccnenoBanne NEPEMEHHOrO TOKa B LENM W3 IOCIEAOBATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBL, yclIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJIHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nuPpaxius MEXaHUIeCKUX BOJIH.

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

DNEKTPOMArHUTHBIC BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanus Bekropos E, B, V B anexkrpomarautHoit BonHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEIOMIICHUE, MOspU3anus, AUPpaKIus,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

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

[TpuHUMIIBI pagUOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas IMATHOCTHKA B TEXHUKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHHE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmionenune oTpaskeHus ¥ MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenne cBA3M T'POMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHMIA.

UccnenoBanue CBOWCTB DJIEKTPOMATHUTHBIX BOJIH: OTpa)KeHUE,
npeaoMIIeHUe, ToNgpu3anus, Mppakiuus, HHTepepeHIIHs.

Tema 3. Onmuka

['eomerpuueckass ontuka. IIpsMoIMHENHOE pacIpOCTpaHEHUE CBETA B



ogHOpoaHOU cpexe. Jlyu cBera. ToueuHbI HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OoTpaxeHus cBeta. [loctpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCONMIOTHBIN MOKa3aTeNb
npenomieHus. IlomHoe BHyTpeHHee oTpakeHue. IIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAXKCHHUSI.

Hucnepcus ceeta. CiaoxHbIi coctaB 6enoro cera. LIBeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosiHUEe W ONTHUYEeCKas Cujia TOHKOW JMH3BL. [locTpoeHue wnzo0Opa)keHuil B
cobuparnmx U paccerBaronux JuH3ax. opMyna TOHKOW JHMH3BL. YBEIUYCHHUE,
JABAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBass ontuka. WnaTtepdepenuuss cBera. KorepeHTHbIE HCTOUYHHKHU.
VYcnoBuss HaOmMOICHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

HNudpakmus cBera. JudpakuronHas pemérka. YCJIOBHE HaOIIOICHUS
IJIABHBIX ~MAaKCUMYMOB TIpM  TaJEHUU MOHOXPOMATHYECKOrO CBeTa Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJIOKOHHAs
OITHKA, TUPPAKIIMOHHAS PEIIETKA, MOJISPOUI.

Jlemoncmpayuu

[IpssMOIMHEWHOE paACIpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTudeckue mpulOopshI.

[TomHOE BHYTpEHHEE OTpakeHne. Moiesib CBETOBOIA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6monenne nudpakimu ceera.

HabGmonenne nucrnepcuu cBera.

[TonyuyeHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue nokazaresns npeaomMiIeHus CTeKa.

NccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Habnronenue nucnepcun cBeTa.

Pa3z[e.11 6. OcHOBBI CHeIII/IaJILHOﬁ TCOPHHU OTHOCHUTECJIBHOCTH



['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAIBHOW TEOPUM OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOIYJA CKOPOCTH
CBETa B BaKyyMe€, NPUHIUI OTHOCUTEIBHOCTH DUHIITEHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMENJICHHE BPEMEHU M COKpAILIECHUE
JUJTAHBI.

DHEPrusi U UMNYJIbC PENSITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C DHEPrUEN U UMITYJIbCOM PEIITUBUCTCKOW YaCTULIBI. DHEPIHUs
MTOKOS.

Pasznen 7. KBanroBas ¢pusuka

Tema 1. dnemenmovt K6aHMOB0OI ONMUKU

®dotonbl. Dopmyna [lnanka cBs3u sHEpPruu (POTOHA C €r0 YACTOTOU. DHEPrus
U UMIyJbC (HOTOHA.

OTtkpeiTue u uccienaoBanue gorodrddexra. OnbiTel A. I'. CroneToBa. 3akoHBI
doToadpdexra. YpaBaenue DiHmTerHa 11 Gotodrdderra. «KpacHas rpaHuia»
dboTorddexra.

JlaBnenue ceera. Onwitel I1. H. JleGenena.

XHUMHUYECKOe JEHCTBUE CBETA.

TexHuueckre ycTpoicTBA W MPAKTUYECKOE TMpUMEHEHHe: (POTOIEMEHT,
doTtonaTuuk, comHeyHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®dotor(eKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTUHOM.

Hccnenoranne 3akoHOB BHelHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHIIL.
[lmanerapnas moxaens aroma. Iloctynatel bopa. M3nyyeHume u morioineHue
(GOTOHOB TpHU Mepexojie aroMa C OJHOTO YPOBHS SHEPrUd Ha Apyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BoIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHe4aThiX CIEKTPOB U3ITYUEHUS.

Jlazep.



Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

HaGmronenue nuHevaToro cuekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHMs sapa. OTkpsiThe
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o ompedesneHUI0  cocTaBa
paanoakTuBHOro u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
BinsiHue paainoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oera-pacman. ['amma-
U3Jy4eHHUE. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBBHI
AIEPHON SHEPIETUKUA. DKOJIOTUYECKHUE ACTIEKTHI AEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUY AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTagbHble B3auMoAeicTBus. EnuHCTBO hrsndeckoil KapTUHBI MUpa.

TexHuueckue yCTpOMCTBA U NMPAKTUYECKOE NPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 9acTHIl (TI0 TOTOBBIM (poTorpadusim).

Pa3zznen 8. JiieMeHTBHI ACTPOHOMUM U ACTPO(PU3UKH

Dtansl pa3BUTHS acTpoHOMUU. [IpuKiiagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3BéznmHoro neba. Co3Besnusi, sipKhe 3BE3JbI, IUIAHETHI, UX BHUIUMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ComHeuHass akTUBHOCTb. McTounuk sHepruu CosiHIIA M 3BE3L.
3BE31bI, UX OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CHEKTpaJbHBIA KJIacC —
CBETHMOCTE». 3BE31BI TJIABHOM IOCJIEAOBATCIILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JJIsi 3BE3]] TJIABHOM IMOCIEIOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE
3BE37. COBpeMEHHBbIC TMPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonu CojHIa U
3BE311. DTaIbl )KU3HU 3BE3.

Mueunsiii Ilyte — nHama I'anaktuka. [lonoxxkenue w nBukenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoramaktvku u kBazapsl. YEpHBIE ABIPHI B sApax
raJlaKTHK.



Bcenennas. Pacmiupenue Beenennoil. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus boisbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoil. MeTaranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Vyenuueckue nabnooenus

HaGmonenust HeBOOPY>KEHHBIM TJIA30M C HCIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHU M ST OTIPEICIICHHS TIOJIOKEHUSI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be3a1s1 CEBEPHOTO MOJYyIIAPUA U SIPKUE 3BE3BL.

HaGmonenus B Teneckon JIyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Ponsr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COITMAILHOM M ATUYECKOU chepax AesITETLHOCTH YeIOBEKa, POJIb U MECTO (hU3UKH
U aCTPOHOMHUU B COBPEMEHHOM HAay4YHOU KapTHHE MUpPA, POJib (PU3NUECKON TeOpuun
B (OpMUpPOBAaHWM TMPEJCTAaBICHUN O (U3NYECKOW KapTUHE MHUpa, MECTO
bu3uYecKol KapTUHBI MUpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kimacce ocyiecTBisieTcsi C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKH,
OMOJOTHH, XUMUH, TeoTpadUu U TEXHOJIOTUH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYE€HHEM METOJIOB HAYyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumnores3a, (pusmyeckas BeIMUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: peUIEHUE CHUCTEMbl yPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl M UX MPOCKUUHU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIMM, TpU3HAKA TMOA00USI TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 06bEéMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTellbHbIE
JIBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU IIPUPOAE, EUCTBUE
paanaly Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
T€Jd, MEXaHM3Mbl OOpa30BaHUSl KPUCTAJUIMYECKOM PpEIIETKH, CHEKTPaIbHbIN
aHaJn3.

leoepaghusi:  marHUTHBIE TIONMIOCA 3€MIIM, 3JIeKA MArHUTHBIX PV,
doTochEMKa 3eMHOM TOBEPXHOCTH, MTPEACKA3AHUE 3EMIICTPSICCHHI.

Texnonocua: NWHWUM DIEKTPOIIEpENAd, TEHEPATOP MEPEMEHHOr0 TOKa,
AJIEKTPOJBUTATENb, WHIYKLIHWOHHAS II€Yb, pajap, PaauoONpUEMHUK, TEIEBU30D,
anteHHa, teinedon, CBY-meuyb, MPOEKIIMOHHBIM amnmapaT, BOJOKOHHAas OITHKA,



coJIHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro oOIIeTo
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTh TOCTUKEHUE CIETYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3yNbTAThl OCBOEHUS yueOHOTO npeamMera «Pu3nKa» TOIKHBI

OoTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYyYaromIMXcsi PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHCKOTO OOIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE peaan3allid OCHOBHBIX HaIpPaBJICHUU
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'yMAaHUCTUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHUE B3aUMOJIECTBOBATh C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TrPaXIaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHHUKU;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

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) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

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



5) Tpy/10BOT0 BOCIIUTAHUSI:

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

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

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

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

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1IeJIeld yCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA;

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

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

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

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

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEIbHO  (popMynMMpoOBaTH W aKTyallM3UpPOBaTh  MPOOJIEMY,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeysTh ILENU ACATECIIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBISIBIIATE  3aKOHOMEPHOCTH M IPOTUBOPEYHST B  PacCMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IJIAH PEIICHHS MPOOJIEMBbI ¢ YUETOM aHAIHM3a HMEIOIIHXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHUSIX  PEAbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKHe 1eCTBHUA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KJIIOUEBBIMU IOHSTHUSIMHU M METOJIaMH
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

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

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ pEIIeHHs, HaXOAWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

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

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIHHOMN
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

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

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTel;

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 Ppa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATh IIOWUCK, aHaJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3AlIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COACpXNaHUS B pa3iIMYHbIX (opMmaTax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacrio3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyalldd M CMSTr4aTh
KOH(JIMKTHI;



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

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJIEHA KOJUIEKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOMU paboThI;

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

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

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
GU3MKH W aCTPOHOMHH, BBISBIATH MNPOOJEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEATIOYTECHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIUA B 00JacTH
(Gu3HUKYU, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTEIBHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

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

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJi OLICHKU CUTYallH, BHIOOpAa BEPHOTO
pelieHus;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO0 HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl APYrUX TMpU aHajdu3e pe3yJbTaToB
JeSITEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e pPe3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce noCcTUKEHUS JUYHOCTHBIX PE3YJIbTATOB OCBOCHUSI MPOTPAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOC
COCTOSIHUE, BUJIETh HAINIPaBJICHUS Pa3BUTUS COOCTBEHHOUW SMOIMOHAIILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

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

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

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

HPEAMETHBIE PE3YJIBTATDBI
K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHbI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B TPAKTUUECKOU AEATEIbHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHAs CUCTeMa OTcuéTa, a0CONIOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOACIHU CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
AIEKTPUYUECKHH 3apsijl PU PeIIeHnH PU3NIECKHUX 3a]1a4;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIKEHHE, CBOOOJHOE TAaJEHUE Tel, JBWKEHUE 10 OKPYKHOCTHU, HWHEPIU,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUsS, KUIEHUE,
BJI&YKHOCTh BO3/1yXa, OBBIIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, IEpEeMEIleHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Tefa, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIIUE JAHHYIO (DU3WYECKYIO BEIUYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUs XaOTHUUYECKOTO JBMIKCHHS MOJICKYJI, CpeIHEKBaIpaTUIHAas
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaUeHUsT W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBS3bIBAIOLINE JaHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsS, MOTEHIMAJ, PA3HOCTh MOTEHIMAIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCIONB3ys (pu3mdeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHS BEILECTBA, TI'a30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
(GOpMyYyITHUPOBKY 3aKOHA, €r0 MaTeMaTH4YE€CKOE BbIpaXK€HHWE U YCJIOBHUsS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOT0 HCIOJIb30BaHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTBHI MO HCCIEIOBAHUIO (PU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISTh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYMH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHU, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
¢dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax y4deOHOTO DJKCIIEpPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKOM U MPOEKTHOMU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpaATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pelaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXIECHUM C OMOpON Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHUS Y4eOHOW U HAy4IHO-TIOMYJSPHOW MHGPOpPMAINH, TTOTYYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

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

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (U3WKE B MOBCETHEBHON >KU3HU
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;

paboTaTh B TpYINE C BBIIOJHEHUEM pPA3JIMYHBIX COLMAIBHBIX PpOJIEH,



IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNiaTh OOSI3aHHOCTH U
IJIAHUPOBATh JECSATEIBHOCTh B HECTAHIAPTHBIX CUTYyaLUSX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy oOyuenuss B 11 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Ppu3uku B GHOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B TMPAKTUYECKON MEATEIIBHOCTH JIFOACH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJICTIeH:
TOYEYHBIN AJNEKTPUUECKUI 3aps, JIyd CBETA, TOUYCUHBIH UCTOYHUK CBETA, siACpHAs
MOJIeJIb aTOMa, HYKJIOHHasi MOJEIb aTOMHOTO siipa TMPU PEIICHUH (PU3UYECKUX
3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATH MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN U KBAHTOBOW (DM3UKH: DJICKTPUUECKAs MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aUMOJACHCTBHUE
MAarHuTOB, DJJICKTPOMAarHUTHasE WHIYKIHUS, JI€MCTBUE MAarHUTHOIO TIOJs Ha
IPOBOJIHUK C TOKOM M JBIDKYIIMHCSA 3apsji, DJIEKTPOMAarHUTHBIC KOJeOaHUs U
BOJIHBI, IPSMOJIMHEMHOE pPACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepenuns, Audbpakuys W MOJSpU3alMsi  CBETa, JUCIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (pororddekT), cBeTOBOE MaBliecHNE, BOZHUKHOBEHHE
JIMHEMYaTOro CIIEKTpa aroMa BOJAOPOJA, €CTECTBEHHAas W MCKYCCTBEHHas

PaIHOAKTUBHOCTb;
OMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  pa3IUYHBIX  Cpel) H

AIEKTPOMArHUTHBIC SIBICHUS (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
JJIEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAS cuia, paboTa Toka,
MHAYKUMS MAarHuTHOrO Imojs, cuia Ammnepa, cuia JlopeHna, MHIYKTHUBHOCTH
KaTyIIKHA, SHEPrUsl JJICKTPUUYECKOIO M MArHUTHOIO IIOJIEH, MEPHOJ MU YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHType, 3apsiji W CHJa TOKa B TIPOIECCE
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYyCHOE pACCTOSHHE W
ONTHUYECKAs] CWUJia JIMH3BI, TPU OMHCAHWH TPABUIBLHO TPAKTOBATh (HU3HUECKUI
CMBICIT HCIIOJNB3YEMBIX BEIUYMH, HMX OO0O3HA4YCHHWs] W CIAMHUIIBI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIHMYMHY C JIPYTUMU
BEJIMYMHAMM;

ONMCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOLECCHI, HCHOJIb3YS
du3nYecKue BEIMYHHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, IEPUO/] MOJypacnaaa, SHEPrusl CBA3U



aTOMHBIX SIZIEp, NpPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBA3BIBAIOIIME JIaHHYI0 (U3MYECKYIO BEJIWYMHY C JAPYTMMH BEJIUYMHAMM,
BBIYUCIISITh 3HAaUCHUE (DU3NYECKOU BEJIMUHNHBI,

aHANIM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHONB3Yys (pusmyeckue
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEI0BATEIBHOIO U MAPaJIIENIbHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOH J[xoynsa—JleHna, 3aKOH JJIEKTPOMArHUTHOU
MHIYKIHMH, 3aKOH MPSMOJUHEWHOIO0 PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeWHa ans gororddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsija, 3aKOH COXPaHEHHUS MacCOBOrO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTUYEeCKOE BBIPAXKEHUE U YCIOBUA (IpaHMIlbl, 00JIaCTH)
MPUMEHUMOCTH;

ONpENEIATh HAIIPaBJIECHUE BEKTOPAa MHAYKIMH MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOMW JIMH30M;

BBIMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IIPOLIECCOB C HCIIOJIb30BAHMEM IIPSMBIX U KOCBEHHBIX WM3MEPEHHUI: IIPU ITOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMAJIORKEHHOTO OOOpYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpoOBaTh BHIBOABL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAJBHBIN CMOCOO M3MEPEHUS U HCIOJIb30BaTh HM3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIb30BAaHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3yNbTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MUECKUX BEIMYMH B BHUJE TaOIUIl U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

co0ro1aTh npaBuia 6€30MacHOro TpyAa MpU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIENOBATENLCKON U MPOEKTHOU
JESTENHHOCTH C WCIIONB30BAHUEM HM3MEPHUTENBHBIX YCTPOWCTB U JTaOOPATOPHOTO
000pyT0BaHMS;

pemaTth pacy€THblE 3aJaydl C SBHO 33aJaHHOM (HU3UYECKOW MOJIEIbIO,
UCIIOJNIb3YS (PM3MYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BEIOWpATh (DU3UYECKYIO MOJEINb, BBICIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEOOXOoaUMBbIE IJid €€ pelleHusl, IPOBOJUTh PAcuy€Thl U OLICHUBATH PEATbHOCTH
MOJIYYE€HHOI'0 3HaYeHUs (PU3NUECKON BETUUUHBIL;



pelaTh KaYeCTBEHHBIE 3a/1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY pACCYKICHUU C OIOPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3nvecKue sIBICHUs;

UCIIOJIb30BaTh  MpPU  PEIIEHHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TMIpeACTaBlIeHUd Y4eOHON W Hay4YHO-TIOMYJSIPHOM MH(pOpPMALIUU, MMOTYYEHHOU U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJy4aeMyt0 HHPOpMaLUIO;

OOBSACHATh MPUHIUOBL JCHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIEr0 MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpaMH U TEXHUYECKUMHU
yCTPOMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOLIEH CpeJIe;

pabotaTh B TpyNIie C BBINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIBI B PEILIEHNE PACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM Kontposbmbie | IIpakTieckue (uu¢posrIe)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
Paznen 1. PUSUKA U METOJAbI HAYUHOI'O ITIO3HAHUSA
1.1 ®u3MKa 1 METOIbl HAYYHOT'O TTO3HAHUS 2 bubmorexa [IOK
' https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 2
Pasznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemaruia 5 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 Jlunamuka ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m. edsoo,ru/7f41bF72
Hroro o pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuoreka [JOK
' TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBbI TEPMO/MHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BEIIECTBA. 5 bubnunoreka [JOK
' ®dazoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Utoro no pazneny 24
Paznea 4. DJIEKTPOJANHAMUKA
bu6mmoreka [JOK
41 DIICKTPOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
492 IlocTosAHHBIM 2nekTpuyeckuil TOK. Toku B 12 1 1 bubnuoreka [IOK

PAa3JIMIHBIX Cpeaax

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

22

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne n/m f::g;?;f;:::me PAsAEIon W TeM Beero Konrtpoasubie | IlpakTHnueckue C(L)Ié?)(ill):g::::::.])'lbﬂble
padoTsbI padoThI pecypebi
Pazpnea 1. QJIEKTPOJANHAMUKA
11 MarunuTHO€ 1oJie. DIeKTpOMarHuTHAast 11 1 3 bubnuoreka [JOK
WHITYKIHS https://m.edso0.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJTEBAHUSA U BOJIHbBI
21 MexaHndecKkue 1 JIeKTPOMarHiuTHbBIE 9 1 bubnuoreka [IOK
KojeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 5 1 bubmuotexa [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
2:3 Onriia 10 3 Effﬁ%fﬁg fﬂﬁmmgn
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIEMATIBHON TE€OpUH 4 1 bubnmuoreka [JOK
' OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Paznen 4. KBAHTOBASI ®DU3UKA
. bubnuoreka [JOK
4.1 ONeMeHThl KBAaHTOBOM ONTUKHU 6 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.2 Crpoenne atoma 4 https://m.edso0.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A1pO S https://m.edso0.ru/7f41c97c
Hroro no paszneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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bu6mmoreka [{OK

5.1 DeMeHTBl aCTPOHOMHH U aCTPO(PUIUKU 7 https:/m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOILIEE IOBTOPEHUE

6.1 Ob6o06m1aromee MOBTOpEHHE 4 Egggﬁggggggﬁf 11c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka
n/n yp Bcero KO; TPOJBHbIC HpﬁaKanecmle u3yueHusi | oOpa3zoBaTejibHbIE
padoTsI padoThbI pecypebi
®du3nKa — Hayka O MPUPOJIE.
1 Hayunrie MeTg;bl HO?lj)Hal,:)HI/JIISI 1 bubmorexa LIOK
v https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpPa
Ponb u Mecto pusnku B
(hopMUPOBaHUHN COBPEMEHHON bubmuorexa [JOK
2 . 1 _
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATeTLHOCTH JIFOICH
MexaHn4decKkoe ABMKCHUE.
OTHOCHTENHHOCTh MEXaHUYSCKOTO bubmuorexa [JOK
3 1 _
nBrokeHud. [lepemenienne, CKOpocTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE MpSAMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c372e
5 CBoboaHoe majieHue. Y CKopeHue 1 bubnuorexa [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.
7 [[I];I/DKeHI/Ie Mare f/IaJILHoﬁ TOYKH I10 1 brbmorexa LJOK
p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
ITpunuun otHocuTenbHOCTH [ anumnes.
8 I/Ige HI/IaJ'ILHLIe CUCTEMBI OTCUETA 1 Eubmiorexa LTOK
ph . ’ https://m.edsoo.ru/ff0c3be8
[IepBriit 3ak0H HproTOHA
9 Macca tena. Cuia. [TpuHnun 1 bubnuoreka [IOK

CyNEepHO3uIMuU cuil. Bropou 3aKoH

https://m.edsoo.ru/ff0c3be8
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HproToHna a1 MaTepuaibHOU TOUYKH

Tperun 3akoH HeroTona nis

bubmuoreka [JOK

10
MaTEPHUATbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMHUpHOIo TAroreHus. Cuia

11 TskecTH. Ile pBaa KOCMHUYECKas Bubmuoreka HOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tela https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Korddunuent tpenus.

13 Cuna cgn OTHBneg)Hqs)I;I )i BI/I)P;(eHI/II/I bubmorexa [JOK

P pr A https://m.edsoo.ru/ffOc3f76
Tella B )KUAKOCTH WJIH ras3e
[TocTymarensHOE U BpaIiaTebHOE

14 JBKEHHUE a0COJIFOTHO TBEPOTO Tea. bu6moreka [IOK
MowmenTt cuibl. I1medo cumbl. YcnoBus https://m.edsoo.ru/ffOc41a6
PaBHOBECHS TBEPAOTO TeNa
Nmnynbc maTepuanbHOM TOUYKH,

15 CHUCTEMBbI MaTEPUAIILHBIX TOYECK. bubnuoreka [IOK
Nmnynbc cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITYJIbCca. PeakTHBHOE IBIKECHUE
PaGoTta ¥ MOITHOCTH CHJIBI.

16 Kunernueckas sHeprusi MarepuagibHON bubnuoreka [JOK
Touku. Teopema 06 U3MeHEHUHN https://m.edsoo.ru/ff0c4502
KHHETHYECKOW dHEPTUr
[ToreHnmanpHass SHEPTHSL.

[ToreHuanpHas SHEPTUst 0
17 nedo fm OBaHHon“rli) P}I’IF{IEIYF bubinorexa LIOK
PMHD Py ' https://m.edsoo.ru/ff0c461a
[ToreHuumanpHas SHEPTUS Tela BOIU3U
MOBEPXHOCTU 3eMJIU
IloTeHmanbHBIC ¥ HENOTSHIIUAIBHBIC
cuibl. CBsi3b pabOTHI
P bu6mmoreka [JOK
18 HEMOTCHIIUAIBHBIX CHUJI ¢ H3MCHCHUEM

MEXaHUYEeCKOU OHEPTUU CUCTEMBI TCII.
3aKoH COXpaHCHHA MEXaHUYeCKOU

https://m.edsoo.ru/ff0c478c
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SHEPrUuu

19

JIaboparopHas paboTa
«HccnenoBanue cBsA3U pabOThI CUIIBI C
H3MEHEHHEM MEXaHMYeCKOU SHEPruu
TEJla Ha MPUMEPE PACTSIKCHUS
PE3UHOBOTO JKI'yTa

20

KonTponsnas pabora no teme
«Kunemaruka. Jlunamuka. 3akOHBI
COXPAHEHHUS B MEXAHUKE)

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nsuxkenue. Audpdysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep ABUKEHUA U
B3aUMOJEHCTBUSA YaCTUI] BEIIECTBA.
Mojienu cTpoeHust ra3oB, KUIKOCTEN
W TBEPHBIX TEI

23

Macca monekyn. KonnuectBo
BeniectBa. [locrositHHas ABoraapo

24

TemoBoe paBHOBecue. Temneparypa
u e€ uzmepenue. lllkana Temneparyp
Lenscns

25

Wneansueiii raz B MKT. OcHOoBHOE
ypaBaenue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
cpeaHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYI. Y paBHEHHUE
MenneneeBa-Kianeiipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

28

JIaGoparopHas paboTa
«MccnenoBanue 3aBUCUMOCTU MEXKIY
napaMeTpaMH COCTOSTHUS
Pa3pexEHHOTO razay



https://m.edsoo.ru/ff0c4b74
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H3ormporiecchbl B HI€aIbHOM ra3e u ux

bubmuoreka [JOK

29 rpaduuecKoe MnpecTaBICHHEe https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus
TEPMOUHAMHYECKOH CUCTEMBI U
30 criocoOrI e€ m3menenus. Konndaectso bubnuorexa [JOK
TEIUIOTHI U pabota. BHyTpeHHSs s https://m.edsoo.ru/ff0c5952
SHEPTHS 0JTHOATOMHOTO HACaTBHOTO
rasa
31 Buasr Tennonepenaun bubmorexa [TOK
8 pei https://m.edsoo.ru/ff0c5c36
v i .
JieNIbHas TEIUIOEMKOCTh BEIIECTBA Bu6morexa LIOK
32 KommyecTBo TermoTs mpu .
. https://m.edsoo.ru/ff0c5c36
Terionepenade. AnnadaTHBIN Mpolecc
[IepBblii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
33 _
IIPUMEHEHHE K U30TIpoLeccamM https://m.edsoo.ru/ff0c5efc
HeobpaTtumocTs mporieccos B
34 npnpgz[e Bropoit EaI]:OH bubmoreka LOK
: https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHU
35 [Tpunmun nevicreus u KII/I TermoBoit bubmuorexa [JOK
MalIHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ]
37 DKOJOTHYECKHE MPOOIEeMbI
TEIUIOPHEPTEeTUKHI
38 Ob6o6maromuit ypok «MoJekyssipHas bubnuoreka [IOK
¢uzuka. OCHOBBI TEPMOTUHAMHUKIY https://m.edsoo.ru/ff0c6938
KounTtponbHas pabora o teme
39 «MOJ'IpeKyJ'I}IpHg}I ¢uzuka. OCHOBBI bubmiorexa [IOK
' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKIY
40 [TapooGpazoBaHue U KOHCHCAIUS. bubnuoreka [IOK
Hcnapenue u KUeHue https://m.edsoo.ru/ff0c63b6
a1 AOCOIIIOTHAs ¥ OTHOCHTEIIbHAS bu6mmoreka [JOK

BJIA’JKHOCTH BO3JyXad. HaceimeHHbI1i

https://m.edsoo.ru/ff0c64d8
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nap

Teepnoe Teno. Kpucrannmuecknue u
amop(dHbIe Tena. AHU30TPOIHS

bu6mmorexa [{OK

42 CBOMCTB KpHUCTaLIoB. Kuakue https://m.edso0.ru/ff0c65f0
kpuctauibl. COBpEeMEHHbIE MAaTEPUAIBI
IInaBneHue u KpyucTaLIM3AIUSL.
43 VY aenbHas TGHJ‘II())Ta HJ'I&BJ'ICI?I/I?I Bubmuoreka LTOK
) https://m.edsoo.ru/ff0c6708
Cyb6numariust
bubmmoreka [{OK
44 VYpaBHeHue TEIIoBOro OanaHca https://m.edsoo.ru/f0c6820
DIIEKTpU3AIS TeIl. DICKTPUUSCKUN
45 3apsg p}lBaIfapma SJIeKTpI/I‘-II;CKI/IX bubmorexa [JOK
) https://m.edsoo.ru/ffOcébcc
3apsIoB
[IpoBOHUKH, TUITIESKTPUKA H
46 H(I)DHYHSIOBOHHPJIIKH 3aK(12H COXpaHEHUs bubmorexa [JOK
) https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsia
BzaumopaencrBue 3apsaoB. 3aKo
47 K HI/(I)ﬁaHTI;I)qTezI/II{HH};iﬂe; I/Iqlécgnn' bubmorexa LOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsxk€HHOCTh 3JIEKTPUYECKOTO
48 noJia. [IpuHiun cynepno3uiuu bubnunoreka [JOK
AJIEKTPUUYECKUX Nojieu. JIunuu https://m.edsoo.ru/ff0c6df2
HaNPSHKEHHOCTH
PabGora cui 31eKTpoCcTaTHYECKOro
49 oJIs HOTeHI_II/IaJ'IpPaSHOCTL bubinorexa LIOK
) ) https://m.edsoo.ru/ff0c6f00
IMOTEHIIUAJIOB
I1
50 | snexpocrammeckon mote. BuGmiorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JlusnekTpuueckasl IpOHUIIAEMOCTD
. bu6mmoreka [JOK
°1 dnerpoeuiocts. Konpencarop https://m.edsoo.ru/ff0c7126
52 ONEKTPOEMKOCTD TIOCKOTO bubnuoreka [IOK



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

KOHJIEHCATOpa. DHEPrus 3apsuKeHHOTO
KOHJIEHCcaTopa

https://m.edsoo.ru/ff0c72c0

53

Jlaboparopras padota "M3mepenue
NIEKTPOEMKOCTH KOHJeHcaTopa"

54

[TpuHIMIT NEUCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMHPOBAIBHOTO
anmapara, CTpyWHOT0 IpHUHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3eMiIeHHEe AEKTPOpruOOpOB

55

DNeKTpUYecKuil TOK, YCIOBUS €ro
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma aJist
ydacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COSTMHEHHE
npoBoAHUKOB. JIabopaTopHas padbora
«M3ydeHune cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO
tToka. 3akoH Jxoymnsa-Jlenua

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopaTtopHas padora
«M13mepenue DJIC ucToUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHUS)

0.5

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

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJIJIOB OT
teMiepaTypbl. CBepXIpOBOJIMMOCTh

60

DNEKTPUUECKUN TOK B BaKyyMe.
CBOMCTBA IEKTPOHHBIX ITYYKOB

61

HOJ’IyrIpOBO,Z[HI/IKI/I, HX COOCTBEHHAs U

bu6nmoreka [JOK



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

IIpUMECHast MpoBoAUMOcTh. CBOKCTBA
p—~n-nepexoa. IlosynpoBoIHUKOBBIE
puOOpHI

https://m.edsoo.ru/ff0c84ae

DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 pacIiaBax 3JeKTPOJIMTOB. 1 bubnuorexa [JOK
DNEeKTPOTUTHYECKAs JUCCOIHAIIHS. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DNEeKTPUYECKUU TOK B razax.

63 CaMocCTOATENbHBIN 1 1 bubnuoreka [JOK
HECAMOCTOSITENIbHBINA pa3psia. MoJiHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 1 bubnuoreka [IOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas paboTa o teme
«nekrpocraruka. [locTossHHBIN

66 3eKTpuueckuid Tok. Toku B 1 bubnuoreka [JOK
pasnmuuHbIX cpeaax» /Beepoccuiickast https://m.edsoo.ru/ff0c8a8a
poBepoyHasi paboTa MpH MPOBEACHUN
Ha OyMa)>KHOM HOCHUTEJIe

67 PezepBublit ypok. KonTposibHas 1 bubnunoreka [JOK
pabora 1o Teme "DnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maromuii ypok 1 bubnnoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0c84ae
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https://m.edsoo.ru/ff0c86fc
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11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne ara udpoBbIe
n/n Tema ypoka Bcero Kontpoapmpie | - Mpakruteckue fll3yqe}mﬂ :)Iﬁg)agonaTenbﬂme
padoTsI padoThbI pecypebi
[TocTostHHBIC MarHUTHI U UX

1 B3auMo/jieiicTBe. MarautHoe 1oJie. 1 bubmmoreka [{OK
Bektop maruuTHOM MHAYKUMHA. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW WHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

2 TokOM. OmbIT Dpcreaa. 1 bubnuoreka [IOK
B3anmonericTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHnas pabota «3ydyeHue 1 1 bubmuorexa [JOK
MarHUTHOTO TOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnast pabota 1 1 bubnuoreka [IOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME€ MarHUTHOTO TOJISl HA

5 JBHOKYITYIOCS 3apSUKCHHYIO YacCTHILY. 1 bubnuoreka [JOK
Cuna Jlopenna. PaGoTa critbr https://m.edsoo.ru/ff0c9df4
Jlopenna
DOnexTpoMarHuTHast UHAYKus. [ToTok

6 BEKTOpAa MarHuTHOM uHAyKunu. IC 1
WHIYKIUU. 3aKOH AJIEKTPOMArHUTHOMN
nnaykuuu Papanes
JIaGoparopHas paboTa Bubmiorexa 1IOK

7 «HccnenoBanue sBIEHUS 1 1

BHCKTpOMaFHHTHOﬁ HWHIAYKIOHUN»

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

NunyKTUBHOCTSB. SIBIEHUE
camouHaykuuu. J1C caMoMHAYyKIMY.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JIEKTPOMArHUTHI, JIEKTPOBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTHLI,
VHJYKIIMOHHAs I1eYb

10

O6o06maromuii ypok «MarautHoe
I10JI€C. SHGKTpOMaFHI/ITHaH HWHIYKIUA»

bubmmoreka [{OK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas paborta o teme
«MarsauTtHOe 1noe.
BHGKTPOMaFHI/ITHaﬂ WHAYKOUS)

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKUE
KoJsiebanus. ['apMmoHnueckue
KoJieOaHus. YpaBHEHHUE
TapMOHHYECKUX KOJIeOaHUH.
[IpeBparnienue sHepruu

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

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJIbIX KoJeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU U MacChl TPy3a»

14

Konebarenpabir kKoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIC KOJICOAHUs B
UjeaTbHOM KOJIeOaTeIbHOM KOHTYPE.
AHanorust M1y MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMH KOJICOAHUSAMU

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

15

®opmyna ToMcoHa. 3aKOH
COXpPAaHEHUS JHEPTUU B UACAITBHOM
KoJiebaTeTbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

HpeﬂCTaBHeHI/Ie 0 3aTyXaromux
KOJICOAHUSX. BLIHy)KI[CHHBIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

MexaHuyeckue kojaebanus. Pesonanc.
BbIHYXI€HHBIE 2IEKTPOMAarHUTHHIE
KoJieOaHus

17

[lepemennbIn ToK. CHHYCOUJAJIBHBIN
MepEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
JIEWCTBYIONIEE 3HAYEHHUE CUIIbI TOKA U
HaIpsKEHUs

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [IponssBoactso,
nepenaya u noTpedaeHue
ANEKTPUYECKOMN SHEPIUu

19

YCTpOoCTBO U MPAKTHUECKOE
MIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOT0 TOKa,
JIMHUU 3JIEKTponepeaady

bu6moreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPH
MIPOU3BOJICTBE AIIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanust
AJIEKTPOIHEPIHH B MOBCEAHEBHOU
KU3ZHU

21

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pacnpoCcTpaHeHus U AJTUHA BOJIHBI.
[TonepeyHsbie ¥ MPOIOIBbHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CkopocTh 3ByKa. [ poMKoCcTh
3ByKa. BeicoTa ToHa. TemOp 3ByKa

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

23

DNEeKTpOMarHUTHbIE BOJIHBI, UX
CBOMCTBA U CKOpOCTh. [1Ikana
AJIEKTPOMArHUTHBIX BOJIH

bubnuoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHHI/IHLI paguoOCBA3U U
TeneBuaeHus. Pa3Butue CpcaAcTB
CBs3U. Paguomokamus

25

KonTtponsHas padora «Konebanus u

bu6mmoreka [JOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

BOJIHBD»

https://m.edsoo.ru/ff0cc6f8

[IpssmonurHENHOE pacpOCTPaHEHUE
CBETa B OJHOPOJIHOM Cpee.

bu6mmoreka [{OK

26 TodeuHbIl HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
Otpaxenue cBeTa. 3aKOHbI
27 OTTp axxeHus ceera. [loctpoenue bubnmorexa LIOK
P . p https://m.edsoo.ru/ffOcd4e0
1300paXe€HUH B IJIOCKOM 3epKajie
[Ipenomiienne ceera. [lonHoe
BHYTpEHHee oTpaxkeHue. [IpenensHbin bubnuorexa [JOK
28 .
YI0JI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd76
OTPAKCHUS
JlabopaTtopHas pabota «3mepenue bubmuorexa [JOK
29 .
MOKa3aTeJsi IPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzsl. [locTpoenune nzoopakeHuii B
30 muH3e. ©o Mpna TOHKOM J'II:/IHSBI bubmrorexa [JOK
- POPMY. ’ https://m.edsoo.ru/ffOcddle
YBennueHue JIUH3bI
JlaGopaTopHnas pabota
31 «HcenenoBanue CBONMCTB
M300paKeHUH B JIMH3AX)»
Hucnepcus cBeta. CoxHBINA COCTaB
39 oenoro ceeta. LIpet. JJaboparopHas
paborta «Habmoaenune nucrepcuu
CBETa»
33 Wntepdepennus creta. Judpaxims bubnnoreka [JOK
ceera. Jludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 ITomtepedHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonspuzanus cBeta https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpUOOPHI U YCTPOICTBA U
yCIOBUS UX 0€30MacHOTO MPUMEHEHUS
36 I'panuipl MpUMEHUMOCTH bubnuorexa [IOK

KJacCH4ecKor MexaHuku. I1o CTYJIaThI

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

CIELMAJIbHOU TEOPUU
OTHOCHUTEIILHOCTH

OTHOCHTENBHOCTh OJHOBPEMCHHOCTH.

bubmmoreka [{OK

37 3ameyieHre BpeMEHH M COKpaIlleHre https://m.edsoo.ru/ffocfad?
JUTHHBI
35 -
38 | wacrima, Cotsh waces ¢ ouepriicirn BuGamorexa LIOK
BT P https://m.edsoo.ru/ff0cfc68
HWMITYJIbCOM. DHEPTHUsI TIOKOS
KontponbHas padota «Onrtuka.
39 OCHOiI)I CHGIIPII:)aJIBHOfI TEOPHUH bubmorexa [TOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIbHOCTHY
40 ®otonsl. opmyna [Tnanka. DHeprus bubnuoreka [IOK
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIETOBAHNE
bu6moreka [IOK
41 porospdexra. Ombrror A. T https://m.edsoo.ru/ffOcffc4
CroisieroBa
3 .Y
o | o boke S Busorea 101
1 ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» pororddexra
apiienue ceeta. Onbitel [1. H.
43 §e6ene3a XUMHUYECKOE IEUCTBUE bubmiorexa LHOK
' https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoicTBa u
MPAaKTUYECKOE MPUMCHCHHE:
44
(dhoToseMeHT, (HOTOIaTIHK,
COJIHEYHas OaTapesi, CBETOIUO.]
45 Pemenue 3aga4 no reme «3JI€MEHTBI bubnuoreka [JOK
KBAHTOBOM ONTHUKI https://m.edso0.ru/ff0d0302
6| oo e oo Omem: o LOK
PROPA p e https://m.edsoo.ru/ff0d091a
[1nanerapHast MOJeNIb aTOMa
47 IToctynatel bopa bu6nuoreka [IOK



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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https://m.edsoo.ru/ff0dOafa

48

W3nyuenue u norsonieHue GoToHoB
IIPH NIEPEXOJE aTOMa C OJHOTO YPOBHS
SHEPIrUM Ha Ipyroil. Buasl criekTpos

bubmmoreka [{OK
https://m.edsoo.ru/ff0dOafa

49

BousHOBBIE CBOMCTBA YacTUll. BoJIHBI
ne bpouns. KopryckyisipHo-
BOJIHOBOM nyayin3M. CIIOHTaHHOE U
BBIHY)KJICHHOE HU3JTy4CHHE

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PAANOAKTUBHOI'O U3ITYUCHUS

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

51

CeowucTtBa anbda-, 6era-, raMmma-
n3inydyeHus. BousHue
PaIMOaKTUBHOCTHU Ha )KUBBIE
OpraHU3MBbI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
Nzotombl. Anbda-pacma.
DNEeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uznydeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsS31 HYKJIOHOB B sijIpe.

S nepubie peakuuu. AnepHbld
peakrtop. [IpoGnembl, IepCHIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIICPHOU
SHEPTEeTUKHU

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

54

OnemeHTapHble yacTULbl. OTKpPBITHE
NO3UTpOHA. MeTo 16l HAaOMI0ICHUSI U
perucTpanum 1eMEHTapHbIX YaCTHLI.
Kpyrasiii ctonn «®yHaameHTanbHbIe
B3aUMOJCUCTBUA. EQUHCTBO
(bu3n4ecKOU KapTUHBI MUpa»

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

55

Oranel pa3BUTHS aCTPOHOMHHU.
[IpuknamgHoe 1 MEUPOBO33PEHUYECKOE
3HaueHue acTpoHoMuu. Bun



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

3Be€3aHOTO HeOa. Co3Be3 U, IpKUE
3BE3/bI, INIAHETHI, UX BUINMOC
nBrokenne. CoaHeyHas cucreMa

56

Connne. ConHedHass aKTHBHOCTb.
Wcrounuk snepruu CoJiHIA U 3BE3]

57

3BE3bI, KX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€311. COBpeMeHHbIE
MIPEACTABICHUS O MIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [1yre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamakTtuke. ['anaktuku. YepHsie
JBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz06eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpPOHOMUU

61

KonTtponbHas padoTa «I1eMEeHTBHI
aCTPOHOMHUU U aCTPOPHUIUKI»

62

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

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHON HAYYHOUN KapTUHE MUpa

64

O6o6maromuit ypok. Posb
¢u3nyeckoit Teopun B GopMHUPOBAHUH
npeJcTaBiIeHu 0 puzndeckoi




KapTUHE MHUpa

Oo6o6maromuit ypok. Mecto
¢bu3nvecKoil KapTHHBI MHpa B 00IIeM

65 PSAy COBPEMEHHBIX €CTECTBEHHO- .
Hay4HBIX MPEJICTABICHUN O IPUPOJIC

66 PesepBHbIl ypok. MaruutHoe noJe. 1
DNeKTpOMarHuTHasE WHIYKITUS
Peseprubiit ypok. Ontuka. OCHOBBI

67 CHEIHAILHOM Teoprun 1
OTHOCHUTEIILHOCTH
Pezepubiii ypok. KBantoBas ¢usuka.

68 SJIGI\EGHTH};pCTpOHOMI/II/I " ¥ 1 bubmorexa [JOK

https://m.edsoo.ru/ff0d1784
acTpo(U3UKI
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O TIPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Gusuka, 10 kinace/ Msikumes I'.4., Byxosues b.b., Corckuii H.H.; mon
penakuueit [lapbentreBoit H.A. AkinonepHoe obmectBo «M3naTenscTBo
«IIpocsemenue»

» Guzuka, 11 kiace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M.; ox

penakmueit [laphentreBoit H.A. AxkinonepHoe o6mectBo «M3aaTeancTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA
PusMkKa: exXxeMeCAYHbIN HAyYHO-METOANYECKUN )KypHAII u3narenscrsa «llepsoe

CEHTAOPS»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

HHTepHeT-pecypcChl: JEKTPOHHbBIC 00pa30BaTeIbHBIC PECYPChI U3 €IUHOM
KOJUISKIIUY U POBEIX 00pa3oBaTenbHbIX pecypcoB (http://school-
collection.edu.ru/), karanora ®eaepanbHOTro EHTPa HHGOPMALIMOHHO-
obpasoBarenbHBIX pecypcoB (http://fcior.edu.ru/): madopmarmonnsie,

QJICKTPOHHBIC YIIPAXHCHUA, MYJIbTUMEIA PECYPCHI, 3JICKTPOHHBIC TCCThI






