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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
COQO, a Ttakxke ¢ yuérom ¢enepaibHOl paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (HOpMUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, 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 (U3HUKHU: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yueOHoro npeamera «Ousnka» mo rogaM o0yueHHsl.

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 Y4€OHBIX MPEIMETOB, IOCKOIbKY (PU3NUYECKHE 3aKOHbBI
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 DSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
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
HAy4YHbII METO]I TO3HAHHUS IIPU BBIIOJHEHUH UMM Y4€OHBIX HCCIEOBaHUM.

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



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIOUAET 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 CTPYKTYpPHBIX YPOBHSX MaT€pUHU, BELIECTBE 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 3KOJOTMYECKUMHU MPOOJIEeMaAMH.

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

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TNpoOsieMaM  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 (U3MUECKUEe TeopuH ((popMHUpOBaHUE TMPEICTABICHHUHN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS 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 U J1abOpaTopHBIX 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 IMpolLecca HCXOAsl U3 OCOOEHHOCTEH IUIAHUPOBAaHUS WU
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 yAENAETCS PEUIEHUI0 pacd€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO 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 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-HAYYHOIO 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, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHME IJisi YYEHUYECKHUX MPAKTUUECKHX pabdoT
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 IMGPOBBIX MPUOOPOB, 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 pe3ynbTaTa H3YYCHHS
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 TEXHOJIOTHUH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

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



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 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 OCBOECHHME CIOCOOOB peHIeHUs pa3jIuYHbIX 3a7ad C SBHO 3a/laHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA 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 YMEHUU 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 JabopaTOpHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbI HAYYHOI'0 O3HAHUA

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Ponb »3KcepuMeHTa W TEOPUHM B TMPOLECCE TMO3HAHMS TPUPOMBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
dusnyeckrue 3aKOHbI U TEOPUHU. [ paHUIIBl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUS.

Pons u mecto ¢uzuku B GOpMUPOBAaHUU COBPEMEHHOW HAYYHOU KapTHHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Llemoncmpayuu

AHanoroBeie W HHUGPOBBIE HN3MEPUTEIIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUaIbHOM TOYKH, MX MPOEKIMH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CrnoxeHue nepeMeIIeHil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHsS, IyTH U [EpEeMEIICHUs
MaTepuaIbHON TOUYKU OT BPEMEHHU.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBosmHeitHoe  aBmkeHue. [IBMKEHHE  MATEpUAIIBHOM  TOYKH IO
OKPY’KHOCTH C IMOCTOSTHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JIBH>KEHUE CHAPSAIOB, LICMIHBIE U PEMEHHBIE NIEpEeaadH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBHKECHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnionenune paBuxeHusi Tena, OpOIIEHHOTO IMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaICHUS.



HanpagneHnne ckopocT Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydeHne HEpaBHOMEPHOTO JBWKEHHUS C LEIBI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY IIYyTAMH, IPOWIECHHBIMM TEJIOM 32
MOCTICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYIIIO.

N3ydeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuyenue aBmxeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HproTOHA 1151 MatepuaibHbIX TOUEK.

3akoH BcemupHOro Ttirorenus. Cuma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibkeHus1, kauenus ). Cuia tperus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIIEHUS MPU IBUXKEHUU Te€Ja B KUIKOCTU WUJIU Ta3e.

[TocTynarenpHOE U BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENIBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE IIPUMEHEHHE: MOMIIUITHUKY,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aMMOICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NMOABEME U MAJICHHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIUX B MPYXKUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMalnH.



HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3axkonvl coxpanenus 6 mexaHuke

NMnynbe MatepuanbHOM TOUKHM (Tesia), CHUCTEMbl MaTEpUAIbHBIX TOYEK.
NMnynbC Cuinbl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktnBHOEC NBUXEHUE.

Pa6ora cuiabl. MOIITHOCTD CHUIHL.

Kunernueckast sHeprusi maTepuajbHOM TOukH. Teopema 00 HU3MEHEHHH
KMHETUYECKON SHEPTUH.

[ToTenunanbHas DHEPIHUS. [ToTeHnnanbHast SHEPTUs yIpyro
neopMUpoBaHHONW  TpYyKuUHBL.  [loTeHIWanpHas  dSHEprus Tejaa  BOJMU3U
NOBEPXHOCTH 3E€MJIU.

[ToreHumnanbHbBIE u HETMOTCHIIMAJIbHBIC CHJIBI. Cas13b paboThI
HEMOTEHIIMAJIBHBIX CHJI C W3MEHEHHMEM MEXAaHUYECKOW DHEPrMU CUCTEMBI TEJl.
3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUM.

Yupyrue v Heynpyrue CTOIKHOBEHUS.

TexHU4YeCcKne YCTPOMCTBA U NMPAKTUUECKOE NMPUMEHEHHUE: BOAOMET, KOIED,
NPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

[Tepexo MOTEHIMAIBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3ydenne aOCOMIOTHO HEYNPYIroro yjaapa ¢ MOMOIIBI0 JBYX OJWHAKOBBIX
HUTSHBIX MAsATHUKOB.

HccnenoBanue cBsA3M pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHMYECKOW 3Hepruu
TeJIa Ha PUMEPE PACTHKEHUST PE3UHOBOIO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3HUKa U1 TEPMOANHAMUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTHUI[ BeniecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Mosiekyi. KonmraectBo BemnectBa. [loctosHHass ABorajpo.

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

Mopgens upeanbHOro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpPHH HACATBLHOrO Taza. AOCOJIOTHAs TeMmIepaTrypa Kak Mepa
CpelIHE KWHETUYECKOW SHEPruy TEIJIOBOrO JABMXKEHMS dYacTull raza. l[llkama



temneparyp KensBuna. ['azoBbie 3akoHbBI. YpaBHeHue MenaeneeBa—Knanernpona.
3akoH [laneroHa. M30mponeccsl B UICAUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['pauueckoe mpeacTaBlieHHE H3OMPOLECCOB: H30TEPMaA, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 0 TUDPYy3UN KUAKOCTEHN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HlTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs PUPOAY AABJICHUS ra3a HA CTEHKH COCY/Ia.

OnbIThl, WITIOCTPUPYIOIINE YpPaBHEHHWE COCTOSIHMS HJICAUIBHOTO Trasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

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

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUS pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crioco0bl e€ u3meHeHus. KonmudyecTBo TermnoTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKLIMS, U3IyUYCHHUE. Y IeJIbHASI TEIUIOEMKOCTh BEILIECTBA.
KosmmuecTBO TEIIOTHI IpU TETUIONEPENAYE.

[Tonsitue 006 aamabatHom miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOIAMHAMUKH K wm3ompolieccaM. [ 'paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon tepmoanHamuku. HeoOpaTuMocTh mpoiieccoB B MPUPOJIE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nerictBus TeroBod MammHbL [lukn KapHo u ero xoad@uImeHT Mojae3HOro
JNENUCTBHS. DKOJIOTMYECKUE MPOOIEMbI TETUIOIHEPTETUKH.

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

Jlemoncmpayuu



W3MmeHeHre BHYTpPEHHEW 3HEpruu Tela MpPH COBEPLIEHUH pPadOThI: BBUIET
npoOKH U3 OYTBUIKM TOJ JEMCTBHEM CXATOro BO3[yXa, HarpeBaHue 3pupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIEpaTyphl) Tejla MpU TeIionepeaye.

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

Mopaenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPAHHUsI, PEaKTUBHOTO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTENIbHAS BIIAXKHOCTh BO31yxa. HacellleHHBIM nap. YaenbHas TemioTa
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUcCTau3anus. Y nenpHas Tersiora miasieHus. Cyonumanms.

VYpaBHeHUE TEMIOBOTO OanaHca.

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

Ilemoncmpayuu

CBoiicTBa HACBILEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUU.

CniocoObl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JlemoHCTpanus KpUCTAIIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. DieKTpoAUHAMHUKA

Tema 1. dnekmpocmamuxa

OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AJEKTPUYECKOTO 3apsiaa.

B3aumopeiictBue 3apsaoB. 3akoH Kynona. ToueuHblid 31€KTpUUYECKUN 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — diekTpuyeckoro moss.  [IpuHumn
CYHEPIIO3ULUH BJIEKTPUUYECKUX MOJIeH. JIMHMM HANpsKEHHOCTH AIEKTPUYECKOTO
TOJISL.



Pabora cun  snekrpoctatuueckoro  moisg.  llotenmuman.  PasHocTb
MOTEHIMANOB. [IpOBONHUMKM W JOUINEKTPUKA B DICKTPOCTATHUYECKOM TOJIE.
JlusnekTpuyeckas NPOHULAEMOCTbD.

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

TexHuyeckue yYCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKAs 3alluTa, 3a3eMJICHUE AJIEKTPOIPUOOpPOB,
KOHJICHCATOpP, KOIMPOBAJIbHBIN aniapar, CTpPYUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMPEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

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

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii skcnepumenm, 1abopamopmsie pabomol

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

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

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

Hanpsixxenne. 3akon Oma 71 yyacTka LeTu.

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

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

DNEKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONPOTHUBIIEHHWE HMCTOYHUKA 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 AIEKTPOHHBIX ITYYKOB.

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

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

DJIEKTpUYECKH TOK B razax. CaMOCTOSITEIbHBIA W HECAaMOCTOSTEIIbHBIN
pazpsaa. Momuus. [Ltazma.



TexHuueckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

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

CwmeranHoe CoeIMHEHUE TTPOBOTHUKOB.

[IpsMmoe wu3MepeHue dIAEKTpoABWKYIIeH 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 IHO/IA.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3ydenne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

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

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHa B 10 Kilacce OCYIIECTBISIETCS C
y4€TOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€M € KypcaMu MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (u3MUecKass BEIUYMHA, 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, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoecus: Mmexanndeckoe NBW)KCHUE B JKUBOUW mpupoze, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIJIONEPEAAaUyH, TEINIOBOE PABHOBECHUE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

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

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



Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEeHMS B TEXHUKE, MOJAIIWITHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JAPYTHUE), JIBUTATEIb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTHH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaIOB, B TOM YHCIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpHUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopHl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KUIIACC
Paznen 4. JiaekTpoauHaMuKa

Tema 3. Mazcnummnoe none. IneKmpomacHuUmMHaAs UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mone. Bektop MarHuTHOM wuHAykiuu. [IpuHnun cynepno3uuuu
MAarHUTHBIX MOJiIeH. JIMHMM MarHUTHOW WHAYKUMW. KapThHa JTWHUM MarHUTHOW
WHJIYKIIUY TOJIs TOCTOSTHHBIX MAarHUTOB.

MarautHoe TI0J€ TPOBOJHUKA C TOkoM. KapTuHa JnUMHUN WHIYKIUU
MarHMUTHOTO TMOJISI JUIMHHOTO TPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
IPOBOJIHMKA, KaTYIIKH ¢ TOKOM. OnbIT OpcTeaa. BzauMmoaelictBue mpoBOAHUKOB C
TOKOM.

Cuiia AMmnepa, €€ MOy b U HallpaBJICHHUE.

Cuia Jlopenua, €€ Moysb U HanpaBiieHHe. JIBUKEHHE 3apsSyKEHHOW YaCTULIbI
B OJIHOPOJTHOM MarHuTHOM moiie. PaGota cuiel JlopeHia.

SIBneHne 3IEKTPOMAarHUTHOM MHAYKOMH. [IOTOK BekTOpa MAarHUTHOM
UHIAYKUAW. OJEKTPOABMIKYIIAs CHJIa HMHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu dapanes.

BuxpeBoe nanekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHIA WHIAYKUUH B
IIPOBOJIHUKE, TBUKYIIEMCS MOCTYIATEIbHO B OJJHOPOJJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKLIMH. OJIEKTPOJABIKYIIAs CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHnuecknue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnsIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOIO Ty4YKa MArHUTHBIM TOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO TIOJISL.



B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHTYKIIVH.

ITpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABWKYIIEH CHJIBI UHAYKIUU OT CKOPOCTH WU3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBiieHne caMOUHAYKIIWH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3y4yeHrne MarHuTHOIO 101 KaTYIIKHA C TOKOM.

HccnenoBanne AeiCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sABICHUS 2JIEKTPOMArHUTHON MHIYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoOMazZHuUmMHble KoJ1eOanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHHWYECKHE  KoseOaHMUs.
I"apmonnyeckue konebGanus. Ilepuwon, wacrtora, amrummtyaa u (aza KoseOaHUU.
[IpyXvHHBIM MasATHUK. MareMaTU4eCKU MasTHUK. YpPaBHEHHE TapMOHHYECKHUX
kosieOanuii. [IpeBpalenrie sHeprun nMpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHbIE KOjJeOaHHsS B
UJeaIbHOM Ko0JIe0aTeTbHOM KOHTYype. AHAJIOTHUA MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHEHHs
SHEPTUU B UJEATHHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromUX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHy X /I€HHbBIE DIIEKTPOMArHUTHBIE KOJIEOAHNUS.

Ilepemennbiii  TOK. CHHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTB
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKA H
HaIPsSKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenada U MOTPEOICHNUE AIEKTPUUECKOU
SHEPIruM. JKOJOTMYECKHUE PUCKU IPU MPOU3BOJCTBE 3IeKTpo3Hepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuueckne yCTPOMCTBA M MPAKTHYECKOE ITPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoieOaTeTbHONW CUCTEMBI (TMPYKUHHBIA WU
MaTeMaTU4eCKUM MasiTHUK).

Hab6monenne 3aTyxaronmx KoiaeOaHu.

UccnenoBanue CBOMCTB BHIHYKJEHHbBIX KOJICOAHUH.

Habnronenue pe3oHanca.

CBOOOHBIE JIEKTPOMArHUTHBIE KOJIEOAHMUSI.



OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAIIPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHUI.

Pesonanc mnpm mocnenoBaTENbHOM —COEAMHEHWM PE3UCTOpPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens IMHUY 3JIEKTPONEPEIAUN.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpUOAA MalbIX KOJIEOAHHWM Tpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBaHne NEPEMEHHOTO TOKa B LENM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBL, yclIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi M JJuHa BoOJIHBL. [lomepeyHble W  NOPOJOJIBHBIE BOJIHBIL.
Nutepdepennus u qudpakims MEXaHUUECKUX BOJTH.

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

DONEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
Bsaumnas opuenrtanus Bekropos E, B, V B anexkrpomaruutHoii BonHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MpEIOMIICHUE, MOJsSpU3anus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

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

[TpuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas IMATHOCTHKA B TEXHHUKE W MEIULMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoOCTpaHEHUE MONEPEYHBIX U NMPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsI3W TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOU KOJIeOaHMI.

UccnenoBanue CBOWCTB DJIEKTPOMATHUTHBIX BOJIH: OTpa)KeHUE,
MpeIOMJICHHE, TTOIApU3aIs, TUPpaKius, HHTEPPEPECHITHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. IIpsMonuHENHOE pacHpOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIydu cBera. TouedHbI HICTOYHHK CBETA.



OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHHus cBeTa. [locTtpoeHue n3oOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKA3aTeNb
npenomieHus. IlomHoe BHyTpeHHee oTpakeHue. IlpenenbHbI yroja IOJIHOIO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro ceera. L{Ber.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosiHHME M ONTHYecKass cuia TOHKOW JuH3bl. IlocTpoeHue wm3o0pakeHuid B
coOuparoumx U paccenBaronux jJuH3zax. Gopmyna TOHKOW JTUH3BI. YBeJIWYEHUE,
JaBAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTtepdepenumss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBus HaOmOIEHUST MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTHUHE OT ABYX CHH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HNudpakmus cBera. Judpakuronnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Momapusanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapaTr, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISPOUI.

Ilemoncmpayuu

[IpssMONMHEWHOE pacIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopshI.

[TomHOE BHYTpEHHEE OTpaxkeHue. Moiesib CBETOBOIA.

HccnenoBanue cBOMCTB M300payKeHUI B JTMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKONa.

Ha6monenne naTepdepeHnm cBeTa.

Hab6monenne nudpakiu ceera.

HaGmonenne nucnepcuu cBera.

Ilonmy4yeHune ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tony4yenue ciekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEIIETKH.

Habmronenne nonspusanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenune nmokasaresns NpeaoMIIEHUS CTEKIIA.

NccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Hab6monenne nucnepcuu cBera.

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



['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAIIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOJAYJIS CKOPOCTH
CBETa B BaKyyMe€, NPUHIUI OTHOCUTEIBHOCTH DUHIITEHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMENJICHHE BPEMEHU M COKpAILIECHUE
JUJTAHBI.

DHEPrusi U UMNYJIbC PENSITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOW YaCTHULIBI. DHEPIruUs
MTOKOS.

Pasznen 7. KBanroBas ¢pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®dotonbl. ®opmyna [lnanka cBs3u sHEpPruu (POTOHA C €T0 YACTOTOU. DHEPrus
U UMIyJbC (HOTOHA.
OtkpeiTue u uccienaoBanue gorodrddexra. OnbiTel A. I'. CroneToBa. 3aK0oHBI
dotoaddexra. YpaBHenue DiHmTerHa st Gororddekra. «KpacHas rpaHuiia

doTorddexra.

JlaBnenue ceera. Onwitel I1. H. JleGenena.

XHUMHUYECKOe JEHCTBUE CBETA.

TexHuueckre ycTpoicTBA W MPAKTUYECKOE TMpUMEHEHHe: (POTOIEMEHT,
doTogaTuuk, coHeYHas 6arapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Nccnenoranne 3akoHOB BHelHero ¢hoTo3ddexra.

CBeToauon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHIIL.
[Imanerapnas moxpens aroma. lloctymarel bopa. M3nydenue wu morionieHue
(GOTOHOB TpW Mepexojie aroMa C OJHOTO YPOBHS SHEPrUUM Ha Apyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aTOMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Bonausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

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

Jlemoncmpayuu

Monens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmtonenue nuHeM4aTbiX COEKTPOB U3Ty4ECHUSI.

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 u3nydenus. CBoiicTBa anbda-, OeTa-, 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 TO3UTPOHHBIM Oerta-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 SHEPreTUKUA. DKOJIOTMYECKUE ACIIEKThI SIAEPHON YHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUY AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTagbHble B3auMoAeicTBus. EnuHCTBO hrsndeckoil KapTUHBI MUpa.

TexHuueckue yCTpOMCTBA U NMPAKTUYECKOE NPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, simepHblit peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 9acTHIl (TI0 TOTOBBIM (poTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUHU. [IpuKiIaiHOE U MUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMUH.

Bun 3BéznmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIUMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ComHeuHasi akTUBHOCTh. McTounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, UX OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CIEKTpaJbHBIA KJIacC —
CBETHMOCTE». 3BE31BI TJIABHOM IOCJIEHOBATCIILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCIEIOBaTEIbHOCTH. BHyTpeHHEEe CTpOoeHHE
3B&37. COBpeMEHHbIC MPEJCTABICHUS O MPOUCXOXKICHUN U 3Botonu CojHIa U
3BE311. DTaIbl )KU3HU 3BE3.

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



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

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Vyenuueckue nabnooenus

HaGmonenust HeBOOPY>KEHHBIM TJIA30M C HCIOJIb30BaHUEM KOMIIBIOTEPHBIX
MPUIOKEHUH JJI ONpEe/IeNICHUs MOJOXKEHUSI HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/BL.

HaGmonenus B Teneckon JIyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Ponsr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM U 3THYECKOU cdepax AesTENbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKU
U aCTPOHOMUU B COBPEMEHHOW HAyYHOU KapTHHE MUpPA, pOJib (PU3NUECKON Teopru
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpPA, MECTO
bu3uYecKol KapTUHBI MUpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kimacce ocyiecTBisieTcs 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, HAy4dHbId (akT, rumnores3a, (uzMyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: peUIEHUE CHUCTEMbl yPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIUHU 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
JNBW)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paanaly Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
T€Jd, MEXaHM3Mbl OOpa30BaHUSl KPUCTAJIUYECKOW PEIMIETKH, CHEKTpaJbHbIN
aHaJn3.

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

Texnonozua: JAHUM DJIEKTPONEpPENad, TIEHEPATOp NEPEMEHHOIO TOKa,
3JIEKTPOJBUTaTENb, WHAYKLUHWOHHAs I€4b, paaap, PaaUONPUEMHUK, TEJIEBU30D,



anteHHa, tenedoH, CBYU-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
COJIHEYHAast Oarapes



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenMera «®Pusmka» Ha ypOBHE CpEAHEr0 OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIC PE3ybTaThl OCBOCHUS yueOHOro npeamera «duznkay T0IKHBI
OoTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JICATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEIbHOU IEATEIHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMN 00YJAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUHUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTHUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHu3allly;

yYMEHHUE B3aUMOJIEVCTBOBATh C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hopMHUPOBAaHHOCTH POCCUHCKOM IPaK1aHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOILICHUE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

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;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

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

5) Tpy10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE AEUCTBUM B OKPYKAIOIIEN CPELE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

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

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKHU;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs  (UBMKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
JEeSTENbHOCTh MHIUBUYAIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJornyeckue aeicTBUA:
CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisiTh ILENU ACATECIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SABICHUSIX;
pa3pabaTeiBaTh IIAH PEHICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBHSAX  PEajbHOTIO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKUe 1eCTBUA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KJIIOUEBBIMU IOHSTHUSIMHU M METOJIaMH
bu3nUYecKor 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 10 TMOJYYCHHIO 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 THIIOTE3y €€ peIIeHHs, HaXOJWTh apryMEHTBI JIsl 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 (HOPMYJIHPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIbHOUN
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 YUEOHBIX IPEIMETOB;

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
HUCTOYHHKOB Ppa3HbIX THUIIOB, CAaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHaJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpKaHHUS B Pa3IMYHBIX (opmarax ¢
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;
pacro3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud M  CMST4arth
KOH(JIMKTHI;



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

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JEWCTBUHA C Y4YETOM OOIIHX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

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

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

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

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

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
GU3MKH W acCTPOHOMUH, BBISBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
($u3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaATEIBHBIA U KYIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

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

BJIQJICTh  HABBIKAMU  IO3HABATEIBHOW  PEQIIEKCMU  KAaK  OCO3HAHHS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO0 HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX NpPU aHaldu3e pe3yabTaToB
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 nocTUKEHUST TUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTrPaAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOC
COCTOSIHUE, BUJIETh HAIlPaBJICHUs Pa3BUTUSI COOCTBEHHOUN SMOIIMOHAIBLHON c(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTDH, 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 TMpPH OCYIIECTBICHUU OOIIEHUs, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

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

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKON NEATEIbHOCTH JIOJIEM;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
ANEKTPUYECKUI 3aps]l IPU pelIeHnr (PU3NUEeCcKuX 3a/1ay;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIKEHHE, CBOOOJHOE TAJEHUE Ted, JBHXKEHHE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUsS, KUIEHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE 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, IMEpPEMEIIeHUEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, 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 (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3NYECKYIO BEIUYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUsl XaOTUYECKOTO JABMIXKEHUSI MOJICKYJI, CpeHEKBaIpaTHIHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaYeHUsI W CJAWHMIIBI, HaXOAUTh (OPMYJbI, CBA3BIBAIOIIUE JTAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIE, HAMPSIKEHHOCTh MOJIS, 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, UCTONB3Yysd (PU3HUECKUE
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 TEOPHUIO 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 MaTeMaTHYE€CKOE BBIPaKEHUE U YCJIOBUS (IpaHUIbI,
00J1acTH) MPUMEHUMOCTH;



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

BBITIOJIHSITh JKCIIEPUMEHTBHI 10 HCCIEIOBAHUIO (U3UYECKUX 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;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3UUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, 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 ydeOHOTO DJKCIIEpPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
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
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pelaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyKIECHUW C OMOpON Ha HM3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHUS Y4eOHOW U HAyIHO-TIOMYJISPHOW MHGPOpPMAINU, TOTYyUYEHHON 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 TEOPETUUYECKUE 3HAaHMS MO (PU3UMKE B MOBCEIHEBHOM >KH3HU
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpymIe C BBHIMOJIHEHWEM pPA3IUYHBIX COLHUANBHBIX pPOJeH,
IUTAHUPOBaTh pPabOTy TPYyNMbl, pPAlMOHAIBHO pacHpeAeNiaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

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

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUW, B MPAKTHYECKOW NEATEIBHOCTH IIIOJIEH, IENOCTHOCTh U E€IMHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETa, SiACpHAs
MOJIeb aTOMa, HYKJIOHHAsh MOJIENIb aTOMHOTO spa MpPH PEUICHUH (PUINIECKIX
3ajay;

pacmno3HaBaTh (pu3nUecKkue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JICUCTBUS TOKAa, B3aUMOJICHCTBUE
MarHWTOB, OJEKTPOMArHWTHAs WHIYKIHS, JCWCTBUE MArHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepenuns, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekT), cBeTOBOE NaBlieHNE, BOZHUKHOBEHHE
JUHENYAaTOro CHEeKTpa aToMa BOJOpPOAa, €CTeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTh  Ppa3UYHBIX  Cpel) U
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJsI, cuia Awmrepa, cuia JlopeHna, WHIYKTHBHOCTH
KaTyIIK{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO TMOJeH, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWJIa JIMH3BI, TPU OMHCAHWM TMPABUIBLHO TPAKTOBATh (U3HUECKUI
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHUS U TPOLECCHI, HUCIOIB3Ys
(du3nuecKkre BEIMYUHBI: CKOPOCTH JJICKTPOMATHUTHBIX BOJH, JJIWHA BOJHBI U



4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUNU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3bIBAIOIINE JaHHYI0 (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYUHAMU,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEI0BATEIBHOIO U MAPAJIIETBHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH J[xoynsa—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIUTeHa ans gororddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MAacCOBOrO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE W YCIOBUA (TpaHMIlbl, 00JIACTH)
PUMEHUMOCTH;

ONpEeAEsTh HAMPABJICHUE BEKTOPA UHAYKIIMA MAarHUTHOTO TOJI MTPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

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

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IIPOLIECCOB C HCIOJIb30BAHMEM IIPSMBIX U KOCBEHHBIX WM3MEPEHHUN: IIPU ITOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3yNbTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MUYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TIPOSKTHOU
JESTENHHOCTH C WCIIONB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U JTaOOPATOPHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIONIb3YS (PM3MYECKHE 3aKOHBI U TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4u
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIBI,



HEeoOXoIUMbIe NIl €€ pEelleHHs, TPOBOAUTh PacdyE€Thl M OLEHUBATH PEATbHOCTh
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY PpACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIC
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TMIpeACTaBlIeHUd Y4eOHON W Hay4YHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

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

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOIMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPY’KAIOLIEH Cpee;

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



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

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



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

Toxu B pa3MyHbIX cpenax

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

[TPOTPAMME




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

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

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI CIEMATIBHON TEOpUH

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



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7

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

Hroro no pazneny 7

Paznesn 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O06o0mraroree NTOBTOPSHHE 4 https://m.edsoo.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

®du3nKa — Hayka O MPUPOJIE.
HaquLIe METOAbI ITIO3HAHU S
OKPYXKAIOIIEro Mupa

https://m.edsoo.ru/YXGQSPM1P

Ponb u Mecto pusuku B
(hopMuUPOBaHUHN COBPEMEHHON
Hay4YHOW KapTHHBI MUpPa, B
MPaKTUYECKON JesITeTbHOCTH
monei

https://m.edsoo0.ru/8HSXWFFVO

Mexannueckoe OBMKEHHUE.
OTHOCUTENHLHOCTD
MEXaHUYECKOTO JBUIKCHUA.
[Tepemernienue, CKOPOCTb,
YCKOPEHHE

https://m.edsoo.ru/RSOAQV5ZX

PaBHOMEpHOE NpAMOJIMHENHOE
JIBUKCHHE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYCKOpeHHOG
HpSIMOJ'II/IHeI/IVHOC JABHMOXKCHUC

https://m.edsoo.ru/MDIDKJOUB

CBo0Oo1HOC MajicHHEe. Y CKOpPEHHE
CBOOOIHOTO IMaECHUA

https://m.edsoo.ru/MXPLZ1X8J

KpuBonnHeiiHOe 1BUXKEHUE.
JIBr>keHre MaTepuanbHOM TOUKU
110 OKPY>KHOCTH

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

[IpuHLIHII OTHOCUTENBHOCTH
lNanunes. MuepuuanbHbie
cucreMsbl orcuera. I1epBrlii 3akoH
Herorona

https://m.edso00.ru/J6QY7N3WN

Macca tena. Cuia. [Tpunuun
cynepno3uiuu cuil. Broponw
3akoH HproToHa mis
MaTepUaIbHOW TOUKH

https://m.edsoo.ru/BVTNWTAQH

10

Tperun 3akoH HproToHa st
MaTepUaIbHbIX TOUYEK

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMHPHOTO TATOTEHUS.
Cuna Tsoxectu. IlepBas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapdumment
Tpenus. Cuiia COpOTHBIICHUS
MIPH JBYKEHUH TEJa B )KUIKOCTH
WM Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarenbHOE U
BpAILIATEIbHOE ABUKECHHUE
a0COJIFOTHO TBEPJIOTO TEa.
Mowment cunbl. [Inedo cumibl.
VYcnoBus paBHOBECUS TBEPIAOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NMnynsc MmaTepralbHOW TOYKH,
CUCTEMBI MaTEPUAJIBHBIX TOYECK.
Nmnynsc cuiibl. 3akoH
COXpaHEHUs1 UMITYJIbCA.

https://m.edsoo.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

PeakTtuBHOE NBMKEHUE

16

PaboTa 1 MOIITHOCTH CHIIBI.
Kunernueckas sneprus
MarepuaibHOM Touku. Teopema
00 U3MEHEHNN KUHETUIECKO I
SHEPruu

https://m.edsoo.ru/J1V59L.28B

17

[TorenumanpHast 3HEPTHUS.
[ToTreHnmanpHas SHEPTUs yupyro
ne(OpMUPOBAHHOU MPYKUHBI.
[TorenumansHas 3HEPTUS TENa
BOJIM3U MOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/RNEXJWA4KF

18

IToreHnmanbpHBIE K
HETIOTEHIHaIbHbIe CHITbI. CBSI3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPTUH CUCTEMBI T€J. 3aKOH
COXpPAHEHUS MEXAHUYECKOH
SHEPIruu

https://m.edsoo0.ru/DA3QVTOXQ

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C H3MEHEHUEM
MEXaHUYECKOM SHEPTHH Tella Ha
MpUMEpPE PaCTKCHUS
PE3UHOBOTO JKI'yTa

https://m.edsoo.ru/W1R4R88UG

20

KouTtponbHas paborta no teme
«Kunemaruka. /Ilunamuka.
3aKOHBI COXpPAHEHHUS B
MEXaHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TIOJIOKCHUS

https://m.edsoo.ru/OEY9VYU2B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

MOJIEKYJIIPHO-KUHETHYECKO U
Teopun. bBpoyHOBCKOE NBHKEHUE.

Aupoysust

22

Xapakrep JBUKEHUS U
B3aUMOJEHCTBUSA YaCTHI]
BelecTsa. Mojenu cTpoeHus
ra3oB, JKUJKOCTEH U TBEPIBIX TEI

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. KonnuectBo
BeniectBa. [locrossHHas
ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TermmoBoe paBHOBECHE.
Temmepatypa u e€ uamepeHue.
[Ikama remnepatryp Llenscus

https://m.edsoo.ru/MVPNY6QA8Z

25

Wneanpueiii ras B MKT.
OcHoBHoe ypaBHeHue MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcouroTHas TeMIiepaTypa Kak
Mepa CpeIHE KUHETUYECKOM
SHEPrUU JBIKEHUS MOJIEKYJI.
YpaBHenue Menjeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH /lampToHa. I'a3oBEIC
3aKOHBI

https://m.edsoo.ru/Y3WB66I13A

28

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MeXIy mapaMeTpaMu COCTOSHUS
pa3peKeHHOTO Ta3ay

https://m.edso0.ru/35DBLKT96

29

W3onporeccs! B ueanbHOM rase
U UX rpaduueckoe

https://m.edso0.ru/0OZJ3KZNJ5



https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

npeaACTaBJICHUC

30

Buyrpennssa sHeprus
TEPMOJIMHAMHYECKOU CUCTEMBI U
CTOCOOBI €€ U3MEHEHHS.
KonudecTBo TemioTs u paboTa.
Bnyrpennssa sHeprus
0JIHOATOMHOTO MJI€aJIbHOT'O Ta3a

https://m.edso00.ru/9JOITVXI8

31

Buael Tenonepenaun

https://m.edso0.ru/36JJ120W9

32

V nenpHasg TEIIOEMKOCTD
BemecTBa. KonmuecTBO TEMIOTRI
MpH TEeIUIonepeaaye.
AnabaTHBIN MPOIECcC

https://m.edsoo.ru/5K3Y4H86L

33

[IepBblit 3aKOH TEPMOJMHAMUKH
U €ro IPUMEHEHUE K
n3oIpoueccam

https://m.edsoo.ru/2HO6R3GAS8

34

Heob6patumocTth mporieccoB B
npupoje. Bropoit 3akoH
TEPMOIUHAMUKHU

https://m.edso0.ru/S85LWDFT8

35

[Tpunmun nevicteus u KII1/
TEIIOBOM MAIIIUHBI

https://m.edsoo.ru/DLCDEAAUC

36

Hukn Kapno u ero KITJ]

https://m.edsoo.ru/4XPSAOV7M

37

DKOJIOTHYECKHE HpO6J'IeMI>I
TCIIOOHCPICTUKHU

https://m.edsoo.ru/P07ZMYMS8I

38

O6o06maromuit ypok
«MonekynsipHas pU3UKa.
OCHOBBI TEPMOJTUHAMUKI

https://m.edsoo.ru/9EKZ0ODDWP

39

KonTtposnpHas paboTa o teme
«MonekymnspHas pU3UKa.

https://m.edsoo.ru/RCARYE6ZX



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

OCHOBBI TEPMOAMHAMUKI

40

[TapooOpazoBanue u
KOHJIeHcanus. Mcnapenue u
KUIIEHUE

https://m.edsoo.ru/X480Q078EE

41

AOCOIIOTHAS U OTHOCUTEIbHAS
BII&YKHOCTh BO3/yXa.
Hacpiennsrit nap

https://m.edsoo.ru/98HVAEBMM

42

Teepnoe teno. Kpucrannmueckne
1 aMopdHBbIe TeNa. AHU30TPOTIHUS
CBOMCTB KpHUCTaLIOB. JKuakue
kpuctaibsl. CoBpeMeHHbIE
MaTepHabl

https://m.edsoo.ru/JXFWLMZNK

43

[lnaBnenue U KpUCTATUTU3ALMSL.
VY nenbHas TEIIOTA MJIaBICHUS.
CyO6mumariust

https://m.edsoo0.ru/OX117G6MR

44

VYpaBHeHHE TEIIOBOTO OaaHca

https://m.edsoo.ru/0IJUXGN211

45

DIeKTpu3aius Tell.
DIeKTpUYeCKUH 3apsia. JBa Bua
ANEKTPUYECKUX 3apSAI0B

https://m.edso0.ru/QJ2S7WSBM

46

[IpoBOAHMKH, TUITIEKTPUKH U
MOJIYIPOBOHUKH. 3aKOH
COXpaHEHUS ICKTPUIECKOTO
3apsa

https://m.edsoo.ru/F3YVPQUYH

47

B3aumopneuncrBue 3apsioB. 3aKoH
Kynona. Toueunbt
JNIEKTPUYECKUU 3apsl

https://m.edsoo.ru/5U3BUOTHH

48

Hanpsk€HHOCTB 3JIEKTPUYECKOTrO
nons. [IpuHuyn cynepnosunuu

https://m.edsoo.ru/91KAWD2V6



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

BNEKTPUUYECKUX NoJen. JInnun
HaIpsHKEHHOCTH

49

Pabora cun
AIEKTPOCTATUUECKOTO TOJISI.
ITorenmman. PaznocTh
IIOTCHIINAJIOB

https://m.edsoo.ru/\VOPD9ASLF

50

[IpoBOTHUKY U TUAJIEKTPUKHU B
JIEKTPOCTATUYECKOM TOJIE.
Jusnektpuueckas
MIPOHUIIAEMOCTb

https://m.edsoo0.ru/12P2531272

51

OnektpoeéMkocTts. Konnencarop

https://m.edsoo.ru/B1UPRD52W

52

DIEeKTPOEMKOCTD TIIIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsHKEHHOTO KOHJIEHCAaTopa

https://m.edsoo.ru/XPUKP82V8

53

JlaGopaTtopnas pabota
"M3mepeHue 3neKTpoEMKOCTH
KoHAeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[Tpuniun nexicTBus u
MIPUMEHEHHE KOH/ICHCATOPOB,
KOMMPOBAJILHOTO ammapara,
CTPYHHOTO MPUHTEpA.
DJIEKTpOCTaTUUECKas 3alUTa.
3a3eMiieHHe IEKTPOIPUOOpOB

https://m.edsoo.ru/H3Q9PNHYY

55

DNEeKTPUYECKUN TOK, YCIOBUS
€ro CyIlleCTBOBaHUS.
ITocrostHubIN TOK. CHia ToKa.
Hanpsixenne. ConpoTuBieHHeE.
3akoH OMa Ui ydacTka 1enu

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

ITocnemoBarennHOE,
napajuiesIbHOE, CMEIIaHHOE
COEJIMHEHUE ITPOBOTHUKOB.
Jlaboparopuas paboTa
«M3y4eHne CMEIaHHOro
COEJIMHEHUS PE3UCTOPOB»

0.5

https://m.edsoo0.ru/SLKT3UPUR

57

PaboTa u MomHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoyna-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akon OMa Jy1st TIOJTHOM
(3aMKHYTOM) 3JIEKTPUYECKON
nenu. KopoTkoe 3aMbIkaHue.
JlabopaTtopHnast pabota
«M3mepenue I]IC nucrounnka
TOKa U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

0.5

https://m.edsoo.ru/YN5BF7PBS

59

PezepBubliit ypok. KonTposibHas

pabora 1o Teme

n n
DnekTpoauHamuka' /

Bcepoccuiickas npoBepoyHast

pabota

https://m.edsoo.ru/MFMGEIE5X

60

O6o06maromuit ypok
«QNEeKTPOAUHAMUKAY /
Bcepoccuiickas nmpoBepouHas
pabota

https://m.edsoo.ru/P86 MDY07H

61

DNeKTpOHHas MPOBOJAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCUMOCTD
COITPOTUBIICHUS METAJIJIOB OT
TeMIEepaTyphl.

https://m.edsoo.ru/WMNNBQL9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

CBepXmpoBOIUMOCTh

62

DNEeKTpUUYECKUI TOK B BaKyyMe.
CBoucCTBa JIEKTPOHHBIX ITYYKOB

https://m.edsoo.ru/4CCYCJ785

63

[TonynpoBOAHUKH, UX
COOCTBEHHAs M IPUMECHAs!
npoBoaumocTts. CBoucTBa p—N-
nepexona. [1omynpoBoIHUKOBbBIE
puoOOpHI

https://m.edso0.ru/S55A1DQUR

64

DNEeKTPUYECKUU TOK B pacTBOpax
1 pacIuiaBax dJeKTPOJIUTOB.
DIEeKTPONUTHYECKAS
JUccolanus. JIeKTPOIU3

https://m.edsoo.ru/QUOQUWV91

65

DIIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECAMOCTOSITENIbHBIA pa3psijl.
Moanus. I1ma3zma

https://m.edsoo.ru/2VX2KLFQA

66

DNEeKTpUYECKUE MPUOOPHI U
YCTPOMCTBA M UX TIPAKTUIECKOE
npumMeHeHwue. [IpaBuia TeXHUKH
0€301acCHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KounTponbnas pabora o teme
«Qnekrpocraruka. [locTosHHbIN
aNeKTpudeckuii Tok. Toku B
Pa3IUYHBIX Cpelax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHbIit ypok. O600aromumii
ypok 1o teMam 10 knacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

IlocTostHHBIE MATHUTEL M UX
B3auMoJiciicTBHE. MaruuTHoe
nose. Bexrop marauTHOM
WHAYKIUY. JIMHUM MarHUTHOM

WHIYKIINU

https://m.edsoo.ru/ADMOYI1JN6

MarauTHO€ 10Jie MPOBOJIHUKA C
TokoM. OmBIT DpcTeaa.
B3anmonericTBue mpoBOHUKOB C
TOKOM

https://m.edso0.ru/1L5CT47FX

JlaGopaTtopHnas pabota
«/3ydyeHne MarHuTHOTO TTOJISt
KaTyIIKA C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JleiicTBue MarHMTHOTO IOJIS Ha
MPOBOJIHHK ¢ ToKoM. Cuia
Awmriepa. JlabopaTopHas paboTa
«UccaenoBanue nercTBU
MIOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBr€ MarHUTHOT'O NOJIS Ha
JBIDKYLLYIOCS 3apSKCHHYIO
yactuily. Cuna Jlopenia. PaboTa
cunsl JIopeHna

https://m.edsoo.ru/7ABZQGQC9

QHCKTpOMaFHI/ITHaH HHIAYKIH.

https://m.edsoo.ru/\VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

IToToK BEKTOpa MarHUTHOM
uHaykuu. DJ1C uHAYKIHUH.
3aKOH 3JE€KTPOMarHUTHON
naaykuun Papanest

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
3J'ICKTpOMaFHI/ITHOI\/JI HHIAYKOHUNW

https://m.edsoo.ru/XZS5MQCBU

NHayKTUBHOCTS. SIBIEHUE
camounaykiuu. IJC
CaMOMHIYKIIMU. DHEPIus
MarHUTHOTO TOJISl KaTyIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

https://m.edsoo.ru/EOTONSAEA

TexHnueckne ycTpoicTBa U ux
IIPUMECHEHHE: TOCTOSTHHBIC
MarHuThl, JICKTPOMAarHUTHI,
JJIEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAs I1e4b

https://m.edsoo.ru/UWNLFA9L 6

10

O6o0maromuii ypok
«MarauTHoO€ I0JI€E.
DneKTpOMarHuTHasT UHIYKITUS

https://m.edsoo.ru/COBO5BGMC

11

KonTtponbHas pabora no teme
«MarsuTHoe moJe.
DNEeKTPOMarHUTHAS UHIYKIIHSY

https://m.edsoo.ru/8X637ELEU

12

CB0060IHBIE MEXaHUUECKUE
kosebaHus. ['apMoHHUecKue
KosiebaHus. YpaBHEHHE
rapMOHHUYECKHUX KOJIeOaHHH.
[IpeBpaienue 3eprun

https://m.edso0.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MIePHOJIa MAJTBIX KOJICOaHMIA
rpy3a Ha HUTH OT JJIMHBI HUTH U
MAacChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHbIi KOHTYD.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJie0aHus B UACATbHOM
KoJie0aTeIbHOM KOHTYpE.
AHaJIOTHSI MEXTY
MEXaHUYECKUMH H
AIIEKTPOMATrHUTHBIMHU
KoJIeOaHUAMHU

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna TomcoHa. 3aK0H
COXpaHEHUs SHEPTHH B
HIeaIbHOM KOJIe0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

[Ipencrarnenue o 3aTyxaronmx
KoJieOaHusX. BeIHYXICHHBIC
MeXaHUYECKHE KOoJIeOaHus.
Pe3onanc. BeinyxieHHbIE
AJIEKTPOMAarHUTHBIC KOJIeOaHUs

https://m.edsoo.ru/FMBDWPPG4

17

IlepeMeHHBIH TOK.
CuHycouabHbIH IEPEMEHHBIA
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JIEUCTBYIOLIEE 3HAUYEHNUE CUIIBI
TOKa U HaIPsHKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop. [Ipouszosactso,

https://m.edsoo.ru/1ZWZUL8QK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

nepeaaya u norpedieHue
JJIEKTPUYECKOMN SHEPrUuu

19

YCTpOoUCTBO U MPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEPATOpa
IIEPEMEHHOTO TOKA, JIMHUI
JNEeKTpoIepesayd

https://m.eds00.ru/93Z12W400

20

DKOJIOTUYECKHE PUCKU TTPU
MIPOU3BOJICTBE IIEKTPOIHEPTHH.
KyneTypa ncnons3oBanus
AIIEKTPOIHEPTHUHU B
IOBCETHEBHON KU3HU

https://m.edsoo.ru/3DUNYKWNO

21

Mexanndeckie BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuos.
CkopocTb pacnpocTpaHEHHS U
JuirHa BosiHbl. [lonepeunsie u
MIPOJIOJIbHBIE BOJTHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTb 3BYKA.
I'pomkocThb 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

https://m.edso0.ru/Z827Q6V70

23

DIEeKTPOMAarHUTHbIE BOJIHBI, UX
CBOMCTBA U CKOpOCTh. [1Ikana
3JIEKTPOMArHUTHBIX BOJIH

https://m.edso0.ru/SWB57C06X

24

HpI/IHI_[I/IHLI pPaauoCBA3U U
TeJaeBuacHUs. Pa3Butne CpPCIACTB
cBs3U. Paguomokanus

https://m.edso0.ru/2WQTSLGLV

25

KonTponsHas pabora
«Konebanus u BOJIHBI»

https://m.edsoo.ru/IHURONS0OB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

[IpssMonmHenHOE
pacnpoCTpaHEHHUE CBETA B
OJHOPOHOM cpene. ToueuHslii
HWCTOYHHMK cBeTa. JIyu cBera

https://m.edsoo.ru/HUF74ANDOW

27

OTtpakeHue cBera. 3aKOHbBI
oTpakeHus ceeta. [loctpoenue
M300paXKeHUH B TUIOCKOM
3epkaie

https://m.edsoo.ru/AMBKQM22Z

28

[Ipenomiienne ceera. [lonHoe
BHYTpPEHHEE OTpaKeHUE.
[IpenenbHBIA yroa NoJHOTO
BHYTPEHHETO OTPAXKECHUS

https://m.edsoo.ru/V49RISTRN

29

JlabopaTtopHnasi pabota
«M3mepenue nokaszarens
MIPEJIOMIICHHUS CTEKIIa»

https://m.edsoo.ru/J02E1IM1DQ

30

JIunzel. [loctpoenue
n3o0paxkeHut B muH3e. Popmyna
TOHKOM JIMH3bI. Y BEJIIMUYCHUE
JIUH3bI

https://m.edsoo.ru/\W2MMS9KJIC

31

JlaGopaTtopHnas pabota
«HccaenoBanue CBOMCTB
M300pakKCHUH B JIMH3aX»

https://m.edso0.ru/Q1ZCMW980

32

Jucnepcus cera. CoxxHbIN
cocrtaB Oenoro ceta. L[Ber.
JlaGopaTtopHas pabota
«Habmronenue nucnepcuu
CBETa»

https://m.edsoo.ru/KOOWVKE11

33

WnTepdepeniys ceera.
Hudpaxius ceera.

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

Hudpaxuonnas pemeérka

34

[TonepedHOCTH CBETOBBIX BOJIH.
[Tonapusanus cera

https://m.edso00.ru/Q2118XY0J

35

Onrtuyeckue mpuOOPHI U
YCTPOMCTBA U YCIOBHS UX
0€3011aCHOTO MPUMEHEHUS

https://m.eds00.ru/M5127JYGT

36

['panu1lpl MPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
[ToctynaTel cnenuaibHOU
TEOPHUHU OTHOCUTEITHHOCTH

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCHUTEIBHOCTD
OJTHOBPEMECHHOCTH. 3aMe IJICHHE
BPEMEHU M COKpAIlCHUE JITTHHBI

https://m.edsoo.ru/OVLMCNG6B2

38

DHEPrusi ¥ UMITYJIbC
PENATUBUCTCKOW YacTullbl. CBA3b
MacChI C YHEPTHEH U UMITYJTHCOM.
DHeprus NoKost

https://m.edsoo.ru/190ZY4BUB

39

KontponbHas padota «OnrTuka.
OCHOBBI CIEMATIBHON TEOpUH
OTHOCHUTEIILHOCTH»

https://m.edsoo.ru/L8689JPLI

40

®otonbl. Dopmyna Ilnanka.
OHeprus U UMIyJIbC GoToOHA

https://m.edsoo.ru/ZL6P16LAQ

41

OTKpbITHE U HCCIIE0BAHNE
dotosddekra. OnbiTer A. I'.
CroneroBa

https://m.edso0.ru/PGL5XXSRO

42

3akoHb! poTodrddekra.
VYpaBHeHHne DUHIITEUHA JIs
doTorddekra. «Kpachas

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

rpanuna» Gorosdpdexra

43

Hasnenue ceeta. Onbith [1. H.
JleOeneBa. XuMu4eckoe
JIIEUCTBUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHuueckue ycTpoiucTsa u
MIPAKTUIECKOE TPUMEHEHHE!
(dhoTorneMeHT, (HOTOIATUHK,
CoJIHeUHas OaTapesi, CBETOIUO]]

https://m.edsoo.ru/UFQDRSL5M

45

Pemenne 3a1au o reme
<<3J’ICMCHTI)I KBaHTOBOfI OIITUKN»

https://m.edsoo.ru/ZE73A67B1

46

Mogens atoma TomcoHa. ONBITE
Pezepdopna o paccesauro o-
yactull. [Inanerapnas mozens
aToma

https://m.edsoo.ru/FIC11POHN

47

[Toctynatel bopa

https://m.edsoo.ru/6 X7GFHZ9X

48

N3nydeHne u noryioneHue
(hOTOHOB IpU MEpexoJie aToMa ¢
OJIHOTO YPOBHSI SHEPTUHU Ha
npyroi. Buapl ciekTpos

https://m.edsoo.ru/NNSBHZYBE

49

BoHOBEIE CBOMCTBA YaCTHII.
Bonust ne bpoumns.
KopnyckynsipHo-BOTHOBOW
nyanu3M. CIoOHTaHHOE U
BBIHY)K/ICHHOE HU3JIy4€HHE

https://m.edso0.ru/J710TLFCO

50

OTKpbITHE PAJMOAKTUBHOCTH.
OmnsiThl Pesepdopna mo
OIIPEJENICHUIO COCTaBa
PazmoOaKTUBHOTO M3ITy4eHUS

https://m.edso0.ru/TSJFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

51

CporictBa anbda-, 6era-, ramma-
n3iydeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpraHU3MBbI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbha-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW
Oera-pacnaj. ['amma-uzinydenue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBSI3U HYKJIOHOB B sijIpe.
Snepubie peakuuu. SAnepHbId
peakrtop. [IpoGnemsr,
MEePCIEKTUBBI, SKOJIOTUUECKUE
ACTIEKTHI SJIEPHOHN SHEPTETHKHU

https://m.edsoo.ru/CFJYJSSIG

54

DneMeHTapHbIe YaCTHIIBI.
OTKpbITHE TO3UTPOHA. METO b
HaOJIOICHUS ¥ pEeruCTpaIiuu
3JIEMEHTAapHBIX YacTull. Kpyribiit
cToll «OyHaMEHTAIbHBIE
B3auMoOaeucTBUI. EquHCTBO
(buznyecKou KapTUHBI MUpa»

https://m.edsoo.ru/SUC62U40A

55

DTanbl pa3BUTHS ACTPOHOMUHU.
IIpuknannoe u
MHPOBO33PEHUECKOE 3HAUCHHUE
acTpoHoMUH. Buj 3BE€34HOTO
HeOa. Co3Be3nus, IpKUE 3BE3/IBI,
MJIaHEThl, UX BUJIMMOEC
nBmkeHue. CoJIHEUHasl cucreMa

https://m.edsoo.ru/5PXS219VY

56

COHHHG. ConHeuyHas! aKTUBHOCTb.
Hcrounuk OHEPruun COJ'IHI_Ia u

https://m.edsoo.ru/1JZR54JA0



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

3BE3N

57

3BE3/1bI, NX OCHOBHbIC
XapaKTEPUCTUKU. 3BE3 b
TJIABHOM MOCJIEI0BATEIBHOCTH.
Bnyrpennee ctpoeHue 3B€3.
CoBpemeHHbIe NPEACTaBICHUS O
MIPOUCXOKICHUN H SBOJTIOIIUH
ConHua u 3B€37

https://m.edso0.ru/GGD3W74Z0

58

Mneunsiii [Iyte — Hama
TI'amakTtuka. Ilomoxenne u

nsxkenue CoiHna B [amakTuke.

lNamaktukn. YepHbie ABIPHI B
AIpax TAIAKTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pazoeranue
rajgaktuk. Teopus bosbiioro

B3pbIBa. PeukTOBOE M3ITyUeHuUE.

MerTtaranakTuka

https://m.edsoo.ru/9IWRLVWNN

60

Hepemennsie npo0iembl
aCTPOHOMHHU

https://m.edsoo.ru/LJHNL2MCF

61

KonTtponpsHas pabota
«DNEeMEHTBI aCTPOHOMUH U
acTpOPU3UKN»

https://m.edsoo.ru/TXTTCT488

62

O6o06maromuii ypok. Ponb
(bM3UKH B ACTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJIOTMYECKOM, COLIMAILHOM
1 ATHYECKOH cepax
JIeSITeIbHOCTH YelIOBeKa

https://m.edsoo.ru/M\WNJ5CRXYD

63

O6o6maromuit ypok. Posb u

https://m.edsoo.ru/2PFPB28UF



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
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https://m.edsoo.ru/2PFPB28UF

MecTO (PM3UKU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06maromuii ypok. Poib
(bu3nvecKoit Teopuu B
(bopMHPOBaHHH TIPEIICTABICHUIT
0 (pusmvecKoi KapTUHE MUpa

https://m.edsoo.ru/Y29SVPCVR

65

O6o06matomuii ypok. Mecto
(bu3HUeCKOl KapTHHBI MHpA B
0011IeM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYTHBIX
MPEJICTaBICHUN O TPUPOJIE

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIil ypok. MarautHoe
noJie. DJIEKTPOMarHuTHast
WHJYKIUS

https://m.edsoo.ru/EVMFIQTP6

67

PezepBHbIil ypok. OnTuka.
OCHOBBI CIENUATIBHON TEOpUH
OTHOCHUTEIBLHOCTH

https://m.edsoo.ru/ES5ABJRKS8L

68

Pesepubiii ypok. KBantoBas
¢uznka. DIeMeHThl aCTPOHOMHHU
1 acTpoPU3UKU

https://m.edsoo.ru/RARQLVO2]

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

10.1

JleMoHCTpHpOBaTH Ha TpUMEpax pojib ©U MECTO (U3UKH B
(hopMUPOBAaHUM COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKH M TE€XHOJIOTHM, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

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

(buznueckux 3aaa4y

10.3

Pacno3naBath ¢usnveckue sBICHHS (MIPOIECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYJISIPHO-KHHETUYCCKOW TEOpHUHU
CTpOCHHSI BEUIECTBA W  DIEKTPOJUHAMHKH: pPAaBHOMEPHOEC U
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE IBW)KCHHE, CBOOOIHOE MajJCHUE
TEJ, JBW)KCHHUE IO OKPYKHOCTH, WHEPIHs, B3aUMOJICHCTBUE TEIl;
muddy3us, OpPOYHOBCKOE JBHKEHHE, CTPOCHUE  JKHIAKOCTEH U
TBEPABIX  TeJ, W3MEHEHHWe 00béMa Tel TpHU  HArPEBaHHUU
(oxmaxkJieHuu), TEIJIOBOE paBHOBECHE, HCIApPEHHE, KOHJICHCAIUS,
IUIaBJICHHE, KPHUCTAJUIM3AllHs, KHIICHWE, BII&XXHOCTh BO3yXa,
MIOBBIIIICHUE JIABJICHHS T'a3a NIPU €ro HarpeBaHUH B 3aKPBITOM COCY/IE,
CBSI3b MEXKJy IapamMeTpaMH COCTOSIHUSI Tra3a B HU30Ipolleccax;

QJICKTpHU3aluA TCII, B3aHMOHeﬁCTBHe 3apAa0B

10.4

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

BCIMYMHaAMHU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA T€JI U TEIJIOBBIC




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

BCIIMYUHaAM

10.6

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

BEIMYMHaAMU

10.7

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

BBIP2KEHUE U YCTIOBUS (TPAHULIBI, 00JIACTH ) MTPUMEHUMOCTH

10.8

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

HCIIOJIb30BaHUs B HOBCCHHCBHOﬁ KHU3HHU

10.9

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

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

10.10

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

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




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

10.11

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

pe3ysibTaTaM UCCIlIeOBaHUs

10.12

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

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaHUS

10.13

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

(hbU3UYECKON BETUIHHBI

10.14

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

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

10.15

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

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

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

MHUpa, B pa3BUTHC TCXHUKHU U TEXHOJIOTMi

10.17

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

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

10.18

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

TPYIIIBI B peLIeHHe pacCMaTPUBAEMON PO OIIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

111

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

JIOIEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

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

MOJIeJIb AaTOMHOTO si/ipa MpU pelIeHNH (PU3NUECKUX 33134

11.3

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

PaaruOaKTHBHOCTDb

114

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

JAHHYIO (PU3MYECKYIO BETUYUHY C JPYTUMU BEIMYMHAMHU




115

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

3HaYeHUE (PU3NICCKON BEITMIUHBI

11.6

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

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

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

MPOBOJITHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopeniia

11.8

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

3€pKajJoM, TOHKOU JIMH301

11.9

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

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

11.10

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

HCIIOJIb30BaTh U3BCCTHBIC MCTOAbI OICHKH HOFpeHlHOCTeﬁ HBMGpGHHI’I

11.11

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

HUCCICIOBaHUA

11.12

Cobmronate mpaBuiia 0€30MACHOTO TpyAa MpH  I[POBEACHUU




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

MU3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PyI0BaAHUS

11.13

Pemate pacuérHbie 337a4d C SBHO 3aJaHHOW (DPU3NYECKON MOJEIBIO,
UCTIONB3Ys (pu3MyecKre 3aKOHBl M TNPHUHIMIIBI, Ha OCHOBE aHAIH3a
YCIOBHS 3a/a4d  BBHIOMpAaTh  (PU3MUECKYI0O MOJENb, BBIACIATH
¢u3nveckre BETUYUHBI U (POPMYIIBI, HEOOXOIUMBIE ISl €€ perieHus,
IPOBOAUTH PACUETHI U OLIEHUBATh PEAJIbHOCTH MOJYYEHHOTO 3HAUEHUs

(hbU3UYECKO BETUUHHBI

11.14

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

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

11.15

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

aHAIIM3UPOBATH MOJy4aEMYI0 HH()OPMAIUIO

11.16

OOBSACHATh MPUHLMUIBI NEHCTBHUS MAalIWH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS HX 0O€30MaCHOTO MCIOJIb30BAaHUS B

MOBCEIHEBHOM KU3HU

11.17

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

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

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

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

11.19

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

IPYIIBI B pellIEHne paccMaTpuBaeMoi pooOIeMsbl




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kox
pasjaena

Ko nposepsiemoro

3JIEMECHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHU A

11

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

MO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue GU3HYECKUX SBJICHUNW W
npoiieccoB. Hayunsie runore3sl. dusnyeckue
3aKOHBI W TeopuH. ['paHHIBI TPUMEHUMOCTH
bu3nIecKnX 3aKOHOB. [TpuHIHT
cooTBeTCTBUA. Ponmp u mecto ¢u3NKd B
dbopmMupoBaHUN COBPEMEHHOM HAay4YHOU
KApTUHBI MHpa, B MIPAaKTUYECKON

NEeITEIbHOCTH TI0IEN

MEXAHHKA

KNMHEMATHKA

2.11

MexaHndyeckoe JBHKCHUC. OTHOCHUTENHLHOCTD
MEXaHUYCCKOI'O ABMXKCHUS. Cucrema otcuéra.

Tpaekropus

2.1

2.1.2

[lepemenienue, CKOpPOCTh (CpedHssi CKOPOCTH,
MTHOBEHHass  CKOpPOCTb) M YCKOpPEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIHH Ha OCHU
CUCTEMBI KOOpAMHAT. Crnoxenue

nepeMemeHI/Iﬁ X CJIOXKCHUC CKOpOCTCﬁ

2.1.3

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

MaTepHaHBHOﬁ TOYKHU OT BPEMCHU

2.1.4

CBoOoHOE MajieHne. Y CKOpeHne cBOOOTHOTO

nmaaCHUuA




2.15

KpuBosmueiiHoe nBuxeHue. PaBHOMepHOe
JABUXXCHUC MaTepHaHBHOfI TOYKH 10
OKPY’KHOCTH. YTIJIOBast CKOPOCTb, JMHEWHAsA
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMHUTEIEHOE YCKOPEHHE

2.1.6

Texanueckue YCTpOMCTBA: CIIUJIOMETD,
JBHKCHHE CHApsZOB, LEIHBIE U PEMEHHBIC

nepeaayn

2.1.7

[IpakTnueckue paboTHI. Nsmepenue
MI'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKJy NyTSAMH, ITPOUICHHBIMU
TEJIOM  3a  IOCIENOBAaTEIbHBIE  paBHbBIE
NIPOMEXYTKA BPEMEHU IIPU PaBHOYCKOPEHHOM
JBW)KEHUH C HAYaJbHOM CKOPOCTBHIO, PAaBHOM
Hymo. M3ydeHne JBH>KEHUS IIapuKa B BSI3KOU
JKUAKOCTU.  M3ydeHue  JBWXKEHHS  Tela,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

[TpuHIMI OTHOCHUTEILHOCTH T"amnies.
IlepBoiii 3akoH HproToHa. WMHepuuanbHbIe

CUCTEMBEI OTCUETa

2.2.2

Macca Ttena. Cuna. [lpuHiun cyneprno3uuuu

CHJI

2.2.3

Bropoii 3akoH HproTOHaA Uisi MaTtepUabHOM
TOYKM B UWHEPLUHUATBHOU CHUCTEME OTCuYETa
(UCO). Tperuit 3akoH HerooToHa s

MaTCPHAJIbHBIX TOYCK

2.2.4

3aKoH BCCMHPHOT'O TATOTCHUA. Cua TsoKecTH.

HepBaﬂ KOCMHYCCKAsA CKOPOCTh. Bec tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpennsa. Cyxoe Tpenue. Cuia TpeHHA
CKOJIBKEHUS W  CWIa TPEHHA  IOKOS.
Koapduunent tpenus. Cuna conpoTUBICHUS

IMpUu ABWXKXCHUU TECJIAa B ) KUAKOCTU HUJIU Ir'a3eC

2.2.7

HOCTyrIaTe.HBHOG W BpallaTCJIbHOC IABUXKXCHUC




a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoOMEHT CHJIBI OTHOCHUTEIIHFHO OCH BpaliCHUA.
[Ine4yo cunbl. YciioBus paBHOBECHs TBEPAOIO
tena B ICO

2.2.9

TexHuueckue  yCTpOMCTBA:  MOJIIUITHUKH,

ABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboThl. M3yueHue ABUIKEHUS
Opycka 10 HAaKJIOHHOM IIJIOCKOCTH O]
JIEMCTBHEM HECKOJNBKUX cwil. McciaenoBanue
3aBUCHMOCTH CHJI YNPYTOCTH, BO3HUKAKOIIUX
B jAedopmupyeMoil NpyKUHE M PE3UHOBOM
oOpa3lle, OT BEIMYMHBI HX JAedopmaruu.
HccnenoBanue yciioBHil paBHOBECHS TBEPIOTO

TE€JIa, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHbBI COXPAHEHIN A B MEXAHUKE

2.3.1

NMmnynsc MarepuanbHOW TOYKH, CHCTEMBI
MaTepUaabHBIX TOYeK. MMIynsc cunbl

HN3MCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenusi wumnyiasca B HCO.

PeakTuBHOE IBHKEHUE

2.3.3

Pabora cuier

2.3.4

MOoONIHOCTh CHIIBI

2.3.5

Kunernueckas OHEpIusi MaTCpHaHBHOﬁ TOYKH.

TeopeMa 0 KHUHETUYECKOM SHEPTUHU

2.3.6

[TorennmaneHass sHeprus. [loTeHuumanbHas
SHEprus YIIPYTO ne(pOpMUPOBAHHOM
npyxussl. [loTeHuuanbHas dSHeprus Teia

BOJIM3HU IOBCPXHOCTH Semin

2.3.7

IloTeHnManbHble U HENOTECHUMAIbHBIC CHIIBL.
CBs3b pa6OTI:>I HCIIOTCHIHUAJIBHBIX CHII C
HN3MCHCHHUCM MEXaHHUYECKOM SHEPrun
CHUCTCMBI TCII. 3akoH COXpaHCHUA

MEXaHHU4YeCKOI OHCPTUHn

2.3.8

anyrne " HCYIIPYTUEC CTOJIKHOBCHHA




TexHu4ecKkue yCTpOWCTBA: JBUIKEHHE PAaKET,

2.3.9
BOJIOMET, KOIIEp, NIPYKUHHBIN [TUCTOJIET
[Ipaktuyeckue paboTel. M3ydyeHue CBSA3M
2310 CKOPOCTEM TEJII IpU HEYIpyroM yzaape.

UccnenoBanue cBs3u  pabOTBI  CHIIBI €

W3MCHECHHEM MEXaHMICCKOM OHCPruu TCiia

MOJIEKVYJISIPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

311

OcHoBHbIE TI0JIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH. BpoyHoBckoe
neuxenue. {udgysus. Xapakrep ABUKEHUS U

B331/IMO)I€I71CTBI/I51 YacCcTHIl BEICCTBa

3.1.2

Mogenu CTpoeHus Ta30B, KHUJIKOCTEH W
TBEPABIX TeN W  OOBSCHEHHE  CBOWCTB

BEIIIECTBA HA OCHOBE ATUX MOJIC/ICH

3.1.3

Macca w™osekyn. KonuyecTBo — BemiecTBa.

[TocrosnHas ABoraapo

3.1.4

TemmoBoe paBHOBecue. Temmeparypa U €€

m3Mmepenue. [kana remneparyp Llenscus

3.1.5

Mopgens  uUacanbHOTO  rasa. OcHoBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKOU

TEOpUHN NACAIBHOTI'O Ira3a

3.1.6

AOGcomoTHas TemIeparypa Kak Mepa cpefHei
KUHETUYECKOM SHEPruu TEIUIOBOTO JBMXKECHUS

yactul ra3a. [llkana remneparyp KensBuna

3.1.7

VpaBuenue Kianelipona — MeHnaeneesa.

3akoH JlanbTOHA

3.1.8

['a30BBIC 3aKOHBI. I/Isonpoueccm B NACaJIbHOM
ra3c € IOCTOAHHBIM KOJHYCCTBOM BCHICCTBA:

U30TepMa, H30Xopa, n3obapa

3.1.9

Texuudeckue YCTpPOWCTBA: TEPMOMETP,

6apometp

3.1.10

[Ipaktuyeckue paboTsl. M3MepeHue Macchbl

BO31yXa B KJaccHOM koMHare. MccnemoBaHue




3aBUCHUMOCTHU MCKAY MMapaMeTpaMu COCTOSHUA

pa3pekeHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUWKN

3.2.1

TepmoanHamuueckas cucrema. BHyTpeHH:s
DHEPrUs TEPMOJMHAMMYECKOW CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonmuectBo Terumotsl u paborta. BHyTpeHH: s

OHEPTUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Buapl Ttemnmonepenauu: TEIIONPOBOIHOCTD,
KOHBEKIIMS, U3NydeHue. TeruoéMKoCTh Tena.
VnenrHasgd TeIUIOEMKOCTH BeEIeCTBa. PacyéTr

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPEaAYC

3.24

[IepBblii 3ak0H TepMoaMHAMUKU. [IprMeHeHne
IIEPBOTO 3aKOHAa  TEPMOJVMHAMUKHU K
uzonpoueccam. ['paduueckas uHTEpHIpeTanus

paboThl Taza

3.2.5

TemmoBsie MamuHbl. [IpuHIUIBL HEHCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanust sHEpPTUH
B TemwioBbiXx MammHaxXx.  KoadduinueHnt
nosiesHoro  geWictBus  (mamee —  KIIM)

temioBoi Mamuuskl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTh  MpoOIECCOB B MPHUPOJE.
TenmoBrwie JIIBUTATEIH. OKOJIOTUYECKUE

HpO6HeMH TCIIOOHCPICTUKHU

3.2.7

Texnuueckue yCTpOMCTBA: JIBUTaTENb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAWJIBHUK, KOHAUIHUOHEP

3.2.8

[IpakTuyeckue paboTsl. 3MepeHue yaenbHOM

TEIUIOEMKOCTH

3.3

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE IIEPEXO/IbI

3.3.1

Hap006pa30BaHHe N KOHACHCAIM. I/IcnapeHHe
)51 KHIICHUC. VY oenpHas TCILII0Ta

napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI




KUIICHUA OT JaBJICHUA

3.3.2

AOCOIIOTHAE W OTHOCHUTENIBbHASA BJIAKHOCTH

BOo3ayxa. HacelmeHHbIi nap

3.3.3

Teépnoe TEJIO0. Kpucrannuueckue u
amop(dHBIe Tenma. AHHU3OTPONHUS  CBOWCTB
KPUCTAJIOB. Kunkue KPUCTAJIBL.

CoBpemeHHbIe MaTepuabl

3.34

[lnaBnenne u Kpuctaum3auus. YJIeiabHas

TeruioTa miasnenus. Cyonumanus

3.35

VYpaBHeHUE TEIIOBOTO OaaHca

3.3.6

TexHuueckue yCTpOMCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHH
MIOJIY4EHHUS] COBPEMEHHBIX MAaTEPHAIOB, B TOM

YUCJIE€ HAHOMATCPpHUaJIOB, U HAHOTCXHOJIOTUH

3.3.7

[IpakTnueckue paboTHI. Nsmepenue

BJIAJKHOCTH BO3JyXa

OJIEKTPOJJUHAMUKA

4.1

OJIEKTPOCTATHUKA

41.1

OnekTpu3aus Tell. JJIeKTpudeckuil 3apsa. JBa

BUA DJICKTPUICCKUX 3apsa10B

4.1.2

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

MMOJYIIPOBOIHHUKH

4.1.3

3aKoH COXpaHCHHUS JJICKTPHUICCKOI'O 3apsdaaa

4.1.4

B3aumopeiictue 3apsanoB. 3akon Kynona

4.1.5

DneKTpUUecKoe noJe. Hanpsok€HHOCTD
ANEKTPUYECKOTO HOJIS. [punnun
cynepno3uiui.  JluHuM ~ HaOpsHKEHHOCTH

QJICKTPHUYCCKOI'O I10JIA

4.1.6

PaGora cun QJICKTPOCTATUYCCKOI'O0  IOJIA.

ITotennman. Pa3HOCTEL TOTEHIINAIIOB

4.1.7

HpOBO)IHI/IKI/I U JUDJICKTPUKU B IMOCTOSAHHOM
OJICKTPUYCCKOM TI0JIC. I[I/IBJ'ICKTpI/I"ICCKaH

IMPOHUITACMOCTDb

4.1.8

ONEKTPOEMKOCTD. Kongencarop.




DeKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpA.

DHeprus 3apsKEHHOI0 KOHJEHCcaTopa

TexHuueckue  yCTpOWCTBA:  2JIEKTPOCKOIL,

IICKTPOMETP, INIEKTPOCTATHUYECCKasi 3allUTa,

4.1.9
3a3eMJIEHHE IEKTPONPUOOPOB, KOHAEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED

4110 [IpakTrueckue paboTHI. Hsmepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX

CPEJIAX

YcaoBus CYIICCTBOBAHUSA IIOCTOSIHHOI'O

421 anekTpudeckoro Toka. Mcrounuku toka. Cumna
Toka. [TocTostHHBIN TOK
4.2.2 Hampsokenue. 3akon OMa a1 yyacTka 1enu
423 DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IETBbHOE
o COTIPOTHUBIICHUE BENIECTBA
Y [TocnenoBarenbHOE, napauiesibHoOe,
o CMEIIaHHOE COEAMHEHNE TPOBOHUKOB
PaGoTa anexrpuueckoro Toka. 3akoH Jlxoyms
4.2.5
— JleHna
4.2.6 MOIIHOCTP JEKTPUIECKOTO TOKA
anekTpoaBwkymas cuia (manee — DJIC) u
127 BHYTpPEHHEE CONMPOTUBICHUE UCTOYHHKA TOKA.
o 3akon Oma i TMOJHOW  (3aMKHYTOM)
anekTpudeckoit nenu. KopoTkoe 3ambikanue
DneKTpoHHas IPOBOJIUMOCTD TBEPIBIX
nr METAJJIOB.  3aBUCUMOCTh  COMPOTHBIICHUS
o METaJJIOB oT TEeMIIEPaTypHI.
CBepX1npoBOIMMOCTh
429 OnexkTpuueckuil Tok B Bakyyme. CBolicTBa
o ANEKTPOHHBIX MMYYKOB
[MonynpoBoauuku. CoOCTBEHHAs M MPUMECHAs
4.2.10 IIPOBOAMMOCTD TMOJIYNPOBOJHUKOB. CBoiicTBa

p-n nepexoaa. IloaynpoBoJHUKOBBIE TPUOOPHI




4.2.11

ONEeKTpUUECKUid  TOK B 3JIEKTPOJIMTAX.
DIEeKTPOIUTHYECKAS JMCCOLIAALUSL.

DIIEKTPOIU3

4.2.12

DIEeKTPUYECKUM TOK B rasax.
CaMOCTOSITENIBHBIIE M HECAMOCTOSITEIbHBIN
pa3psaa. PaszmuuHble THIBI CAMOCTOSTEIIBHOTO

paspsga. Monnus. [1nasma

4.2.13

TexHnueckue yCTpOMCTBA: aMIIepMeTp,
BOJBTMETP, PEOCTaT, HUCTOYHHKM  TOKAa,
JJIEKTPOHArpEBATEIIbHBIE puoopHI,
JJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHUBIICHUS, BAaKYyMHBbII h112 (i
TEPMUCTOPBI u boTOpE3UCTOPHI,

HOHyrIpOBO)IHPIKOBBIﬁ Auoa, raJlbBaHUKa

4.2.14

[IpakTnueckue paboTHL. N3yuenune
CMEIIAHHOTO COEMHEHHSI PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKa M €ro
BHYTpEHHero conpoTuBieHus. HaOmoaenue

ANIEKTPOJIH3a

11 KIJACC

Kon
pa3nena

Koanposepsiemoro
3JieMeHTa

IIpoBepsiemMble Y1eMEHTHI COIEP:KAHUS

4

OJIEKTPOAMHAMUKA

MAT'HUTHOE IIOJIE. 9JIEKTPOMAI'HUTHA A MHAYKIMA

43.1

ITocTosiHHBIE MAarHUTHI. BSaHMOHCﬁCTBHC

IIOCTOAHHBIX MAarHuTOB

4.3

4.3.2

MarauTtHoe mojsie. Bektop MarHuTHOM
vHAYKIMU.  [lpuHmun — cynepno3uiuu.
Jlunnn marauTHOM wuWHAYKUMU. Kaptuna
JVMHUM  MardHuTHOM  HMHAYKUMH  TOJA

INOCTOAHHBIX MaroHuTOB

4.3.3

MarsuTtHoe 1ojie MIpOBOAHHUKA C TOKOM.

KapTI/IHa JIMHUN OIS JJIMHHOTO mpsAMOro




MPOBOJHMKA W 3aMKHYTOrO KOJbLEBOIO
MPOBOJIHUKA, KATYIIKA C TOKOM. OmbIT

Opcrena. B3aumonencTBrue MpoBOAHUKOB C

TOKOM
4.3.4 Cuia Amriepa, e€ MOIyJlb M HalpaBJICHUE
Cuna Jlopeniia, €€ MOynb U HalpaBJICHUE.
JIBmkeHue  3apsHKEHHOM — 4acTULBl B
4.3.5 OJHOPOJHOM MAarHUTHOM mojyie. PaGora
cuibl Jlopenna
4.3.6 SIBIIeHUE ANEKTPOMATHUTHOW HHAYKIIUU
437 IToTok BekTOpa MarHUTHOM MHIIYKIIUH
OJIC nHaykuuu. 3aKOH JIEKTPOMarHUTHON
4.3.8 nHaykunu Papanest
Buxpesoe »snekrpuueckoe moise. JIJ/1C
WHIYKIIUA B TIPOBOJHHUKE, JBIDKYIIEMCS
4.3.9 MOCTYIATEIHLHO B OJTHOPOJTHOM MarHUTHOM
moJjie
4.3.10 IIpaBuio Jlenna
NHyKTUBHOCTH. SIBIIECHME CAMOWHIYKIIUH.
4.3.11
OJIC camouHAyKIIMU
OHeprusi MarHUTHOTO TIOJSl KATYIIKUA C
4.3.12
TOKOM
4.3.13 DNIEKTPOMArHUTHOE T10JIE
TexHuueckue  yCTpPOWCTBA:  MOCTOSTHHBIC
MarHuThI, AJIEKTPOMArHUTHI,
43.14
AJIEKTPOABUTATENb, YCKOPHUTENH
3JIEMEHTAPHBIX YaCTUL, UHAYKIUOHHAS 1eYb
[IpakTnyeckue paboTHI. N3yuenue
MarHUTHOTO TOJS KaTyIIKU C TOKOM.
4.3.15 HccnenoBanne JE€MCTBUS  IIOCTOSHHOIO

MaravTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUA BHGKTpOMaFHHTHOﬁ HWHAYKIUU

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA




5.1.1

Konebarenbnas cucrema. CBoOOIHBIE
kojeOanusi. ['apMOHMYECKHE KOJICOaHMS.
[Mepuon, wacrora, ammumtyma u ¢asa

KoJe0aHuit

5.1.2

[IpyxunaHbIM MasTHUK. MaTtemaTudeckuin

MasTHHK

5.1.3

YpaBHeHHE TAapMOHHYECKUX KOJeOaHUH.
Kunematnueckoe u JTAHAMHAYECKOE

oIucaHue KoJe0aTeabHOI0 ABHKEHUS

5.1.4

[IpeBpamenue SHEPIUH pu
FapMOHUYECKMX  KOJEOaHUsX. Cas13b
aAMIUTATYIBI KoJIeOaHui HCXOIHOU
BEJIMYMHBI C aMIUTUTYAaMH KoJyieOaHUH e

CKOPOCTH M YCKOpPEHUSs

5.1.5

Konebatenbubiit  koHTYp.  CBOOOIHBIE
3JIEKTPOMArHUTHBIE KoseOaHus B
UCATBHOM  KOJIeOaTeIbHOM  KOHTYpe.
Ananoruss MeXAy MEXaHHYeCKUMH U
JIEKTPOMArHUTHBIMHU KOJICOAHUSIMHU.

®opmyna Tomcona

5.1.6

3akoH COXpaHCHHUA SHEPIruu B HACAIBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BriHyX/IeHHBIE MEXaHUYECKHE KOJIeOaHUsI.
Pe3onanc. Pe3sonancuasn KpHBasl.
BoinyxxaeHHbie AJIEKTPOMArHUTHHIE

KoJIeOaHusl.

5.1.8

IlepemMeHHBIH  TOK. CunycouaanbHbIN

HepeMCHHHﬁ TOK.

5.1.9

MouHOCTh IMNEPEMECHHOTO TOKa.
AMHJ’II/ITY)IHOG n ﬂeﬁCTBYIOHlee 3HA4YCHHC

CHJIbI TOKA U HAITPSZKCHU S

5.1.10

Tpancdopmarop. [IpousBoactso, nepenaya
U TNOTpeOseHne 3IEKTPUUYECKOW SHEpPrHH.
OKOJIOTUYECKHE PUCKHU NPU MPOU3BOJACTBE

JIEKTPUYECKOW  DHEPrHUH. KynbTypa




HCIIOJIb30BaHHUA QJICKTPOSHECPIrun B

HOBCEIHEBHOU KU3HU

TexHuueckne ycTpoicTBa: celicMmorpad,

5.1.11 ANEKTPUYECKU I 3BOHOK, JIMHUU
aNIeKTpornepeaay
[Ipaktuueckue pabotsl. HMccnenoBanue
3aBUCHUMOCTH TEPHOJa MAJBIX KOJICOAHMI
51 12 T'py3a Ha HUTHU OT IOJIMHBI HUTU W MACChI

rpy3a. MccienoBanue nepeMeHHOrO TOKa B
e U3 TIOCIIEIOBATEIFHO COCAMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U pe3UcTopa

5.2

MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE BOJIHbI

521

MexaHnndeckue BOJIHBI, YCJIIOBUA
pacnpoctpanenusa. Ilepuon.  CkopocThb
pacupocTpaHeHus W UIMHA  BOJIHEL

HonepeqHHe " IPOJO0JIBHBIC BOJTHBI

5.2.2

WNuTtepdepenius u Tudpakims

MEXaHUYCCKHUX BOJIH

5.2.3

3Byk. CKOpoCTh 3ByKa. ['pOMKOCTH 3BYKa.

BricoTta Tona. TemOp 3ByKa

5.2.4

DJIEKTPOMarHuTHbIE  BOJIHBI. Y CJIOBHS
W3JIyYCHHS]  DJICKTPOMATrHUTHBIX  BOJIH.
B3anMHuas opuenTtanus BexktopoB E, B u v

B JICKTPOMAarHUTHOM BOJIHE B BaKyyMe

5.2.5

CpoiicTBa  2JEKTPOMArHUTHBIX  BOJIH:
OTpaX€HHE, MPENIOMIICHHE, MOJsSpU3aIlus,
mudpakius, uHTepdeperuus. CKOpOCTh

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana JJIEKTPOMAarHUTHBIX BOJIH.
IIpruMeHeHne 2IEKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHH pPagruoCBA3N U TCICBUIACHUA.
Pannonokanms. aﬂeKTpOMaF HHUTHOC

3arpsA3HCHUC oxpymaromeﬁ CpCabl




5.2.8

TexHu4eckue yCTpPOMCTBA: MY3BIKAJIBHbIC
UHCTPYMEHTBI, YIABTPa3BYKOBast
JUAarHOCTHKa B TEXHUKE M MEIUIMHE,
panap, pafuONpPUEMHUK, TEJIEBU30D,

aHTenHa, tenedon, CBU-neyn

5.3

OIITHUKA

5.3.1

[IpssMonMHEWHOE PACIPOCTPAHEHUE CBETA

B OJIHOpoJHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTpaKEHUS
csera. [loctpoenne m300pakeHHil B MIOCKOM

3epKaiie

5.3.3

IIpemomiieHne cBera. 3aKOHBI TPETOMIICHHUS
CBETa. AOGCOTIOTHBIH MoKa3aTelb

MpesoMIICHUS

5.34

[Tommoe BHYTPEHHEE OTpaKECHUE.
[IpenenbHBIN yroa IMOJHOIO BHYTPEHHETO

OTpakKEeHUS

5.3.5

Hucnepcusi cBera. ChoXHBIM  cocTaB

ocnoro cBeta. L{Bet

5.3.6

CoOuparomue M pacCeHBAONINE JINH3BL
Tonkass nuH3a. DOKyCHOE pPACCTOSIHUE W
ONTHYECKas  CHJIa  TOHKOH  JIMH3BL
[TocTpoenne n300pakeHi B COOMPAIOIINX
U pacceuBarommx JmH3ax. Dopmyna
TOHKOW JUH3bL. YBENUYEHUE, J[aBaeMOe

JINH30U

5.3.7

Hpe,I[CJ'IBI IMPUMCHUMOCTH reOMeTquCCKOﬁ

OIITHKH

5.3.8

Wntepdpepennust  cBera.  KorepeHtHsle
HCTOYHUKH. Ycnosus HaOIrI01eHUS
MaKCUMYMOB u MUHUMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakmus  cBeta.  Judpakunmonnas

pemérka. YciaoBue HaOMIOACHUS TIaBHBIX




MaKCUMYMOB npu naacHuu
MOHOXpPOMATHYCCKOI'O CBCTa Ha

T(QPAKIUOHHYIO PEHIETKY

5.3.10 [Monsipuzanus cBera

TexHuueckue YCTpPOWCTBA: OYKH, JIyHa,

¢doToannapar, NPOEKIMOHHBIN ammapar,

5.3.11 MHUKPOCKOTI, TEJIECKOII, BOJOKOHHAs
OIITHKA, TU(ppaKIOHHAS pelérka,
TIOJISIPOH T
[IpakTnueckue paboTHI. Nsmepenue

nokasarens npenomienus. MccnenoBanue
5.3.12

CBOWCTB  W300pakeHWl B  JIMH3aX.

HabGmronenue aucnepcun cBeta

SJIEMEHTHI CIIELIAJIBHOM TEOPUU OTHOCUTEJILHOCTH

['paHnIBI TPUMEHMMOCTH KIACCUYECKOMN
MEXAaHUKHU. [Tocrynmatet TEOPUH
6.1 OTHOCHUTEIIBHOCTH: WHBApUAHTHOCTh
MOJYJIsl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEHHA

6 OTHOCHUTEIBHOCTD OJIHOBPEMEHHOCTH.
6.2 3aMelUIeHHe BPEMEHM M COKpAlICHHE
JUIMHBI
6.3 OHeprus U UMILYJIbC CBOOOIHON YaCTHIIbI
CBs3p Macchl C DHEPIHEH M HUMITYJIbCOM
6.4 CBOOOHOW YacTHIbl. OHEprusi MOKos
CBOOOTHON YaCTHIIbI
7 KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOM OIITUKU
®otonsl. Popmyiia [1nanka cBsA3M >HEPrUn
7.11 doroHa ¢ ero wyactroToi. OHeprus u
7.1 UMIYJIbC (GOTOHA

OTtkpeiTHE U UccnenoBanue ¢orodddexra.
7.1.2 Oneiter AL CroneroBa.  3aKOHBI

dotorddekra




7.1.3

YpaBHeHue DOHHIITENHA IS

dotorddexra. «Kpachnas TPaHULIa»

dororddekra

7.1.4

Hasnenne cera. OnbiTe! [1.H. Jlebenera

7.1.5

XUMHYECKOE JIEMCTBUE CBETA

7.1.6

Texuuueckue ycTpoucTBa: (OTOIIEMEHT,
¢doTonaTumK, COJIHEYHAsI Oarapes,

CBETOIUO/T

7.2

CTPOEHUME ATOMA

7.2.1

Monens atoma TomcoHa. OmBITEL
Pezepdopna mo uccieqoBaHui0 CTPOSHUS

aTomMa. HnaHeTapHaﬂ MOJCIb aToOMa

7.2.2

[Toctynarsl bopa. N3nyuenne u
norjouieHre (GOTOHOB TpPHU  IEpPeXoie
aToMa C OJHOTO YPOBHS OJHEPIUHM Ha
apyroil. Buasl criektpoB. CrieKTp ypoBHEH

SHEPTUU aTOMa BOJIOPO/Ia

7.2.3

BoaHOBEIE cBolicTBa 4acTHIll. BOJHEI ne
bpoiins. KopnyckymnsipHo-BOJHOBOM
nyanu3M. Jludpakius  AIEKTPOHOB  Ha

KpucTajliax

7.2.4

CroHTanHoe H BBIHY)XXACHHOC H3JTYUCHHUC.

YCcTpoiCTBO M IPUHLIMIT PabOTHI Jiazepa

7.2.5

TexHuueckue yCTpOMCTBa: CHEKTpalbHbIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAaHTOBBIMA

KOMIIBIOTECP

7.2.6

[Ipaktuueckne  paboTel. HabGmonenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoast Ha6J'IIOI[eHI/Iﬂ n peructpanuu

OJICMCHTAPHBIX YaCTUL]

7.3.2

OTKpbITHE  PaaUOaKTUBHOCTH.  OIBITHI
Pesepdopna mo ompexpeneHuio cocraBa

paaAuOaKTUBHOTO  U3JIYUYCHUA. CaolicTBa




anbda-, 6era-, raMMa-m3TydeHus. BimsHue

PAAUOAKTUBHOCTU HA JKUBBIC OPraHU3MbI

7.3.3

OTkpblTHE  HPOTOHA U HEUTpOHA.
Hyxnonnas moxens sinpa ['eiizenbOepra —
WBanenko. 3apsn sapa. MaccoBoe 4mciio

sanpa. U3oTonsl

7.3.4

Anbda-pacna. DNEKTPOHHBIH u
MO3UTPOHHBIA  OeTa-pacnaj. lNamma-
U3ITy4YeHHE. 3aKOH  paJMOaKTUBHOTO

pacmnana

7.3.5

OHeprusi CBSI3U  HYKJIOHOB B sipe.

Snepubie cunbl. Jledekt Macchl sapa

7.3.6

Snepuble peakuuun. JleneHWe W CHHTE3

saaep

7.3.7

SnepHbiit peaxTop. TepmosinepHbIit
cunte3. IlpobmemMbl W  MEpPCHEKTUBBI
SIEPHOM  DHEPreTUKU. DKOJOTHYECKUE

ACTEKTHI SJIEPHON IHEPTEeTUKHI

7.3.8

OnemeHTapHble  4YacTulbl.  OTKpbITHE
MO3UTpPOHA. OyHAaMeHTalbHbIE

B3aUMOCUCTBUA

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETP,
Kamepa BuiibcoHa, SIEpHBIA peakTop,

aTroMHasa 6oM0Oa

7.3.10

[Tpaktuueckue pabotel. MccnenoBanue
TPEKOB YaCTHII (o TOTOBBIM

doTorpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro Heba. Co3Be3mus, spKue

3Bé3,I[BI, IJIAHCThI, X BUAUMOC JBHKCHHUC

8.2

Conneunass cuctema. IlnaHeTsl 3eMHOI
TPYIIIIBI. IInmaneThI-ruranThl nu nux
CIIYTHUKH, KAPJIHUKOBBIC IIJIAHCTHI. Maisie

tena COTHEYHOH CHCTEMBI




8.3

Connme, ¢orochepa u  armocdepa.

CosHeuHas aKTUBHOCTH

8.4

Wcrounuk sneprun CostHua u 3B€371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETMMOCTb, Paauyc, TeMIleparypa,
170:¢ B3aUMOCBSI3b. Huarpamma
«CTICKTPAJIbHBIA ~ KJIACC — CBETUMOCTBY.
3BE3pl  [JIAaBHOW  IOCJIEIO0BATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTBY IS

3BE3/] TJIABHOM MMOCIIEA0BATEILHOCTH

8.6

Baytpennee CTpOoeHue 3BE3N.
COBpeMeHHI)IG MpCaAcCTaBJICHUA (6]
IPOMCXOKICHNU U dBoronuy ConHna U 3BE31.

ITansl JKU3HU 3BE3]

8.7

Mneunsiid  Ilyrp — Hama [anaktuka.
CnupanbsHas CTPYKTYypa lNamakTukn,
pactipeneneHne 3BE3N, rasa W IbUIM.
IMonoxxenne wu pgBwxenne CoJiHIIA B
lamaktuke. Ilmockas wu  cdepudeckas

IMOACHUCTEMBI TamaxkTukn

8.8

Tuner ramaktuk. PaguoranakTuku H

KkBa3zapbl. UEpHBIE IBIPHI B A/Ipax rajJakTHK

8.9

Bcenennasa.  Pacmupenune — BceeneHHOM.
3akon XaO0sa. PasOeranue rajakTHK.
Bospact u pamuyc Bcenennoit, Teopus
bompmioro  B3peiBa. Mogenp  «ropsiuei

Bcenennoii». PenukroBoe HU3JIyUCHHUC

8.10

MacmirabHass ~ cTpykTypa  BceneHHo#.
Meraranaktuka. Hepeménnbie mpoOiembl

aCTPpOHOMHU




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

» @usuka. 10 knacc. Mskumes ['.4., bByxosues b.b., Corckuit H.H.; nox
penakuueit [lapbentreBoit H.A. AkimonepHoe obmectBo «M3naTenscTBo
«IIpocsemenue»

» ®usuka. 11 knacc. Mskuiues I'.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [laphentreBoit H.A. AkinonepHoe o6mectBo «M3aaTeancTBO
«IIpocBemienue»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
Poccuiickuii 061ieo0pazoBaTeIbHbIN TOpTA

http://experiment.edu.ru
Enunaskomnekuus mudpoBbIx 00pa3oBaTEIbHBIX PECYPCOB

http://school-collection.edu.ru

®denepanbHbId IEHTP HHGOPMAIIMOHHO-00pazoBaTeabHbIX pecypcoB(DIIOP)
http://fcior.edu.ru
Caiit muist mpenogaBaTesei PU3NKH, yIaluxcs ¥ X poIUTeNeH

http://www.fizika.ruCollege.ru: ®usuka http://college.ru/fizika/

["azera «Dwusuka» http://fiz.1september.ru

http://www.school.mipt.ru
Haydano-nomymnsipasiii husmko-matematudeckuid xypHai "Ksant"

http://kvant.mccme.ru/

[Topran ecrecTBeHHbIX HayK: Puszuka



http://www.e-science.ru/physic

http://nano-edu.ulsu.ru

NznatensctBo BUHOM. JlaGoparopus 3uanwmii. http://metodist.lbz.ru/
SAHUMATEJIbBHAS ®1U3UKA B BOITPOCAX 1 OTBETAX
http://elkin52.narod.ru/ KJJACCHAI ®U3NKA
http://class-fizika.narod.ru/index.htm

OU3UKA B AHUMAILINAX

http://physics.nad.ru/physics.htm. http://nau-ra.ru/

Hudposas nadbopaTtopus o Qpu3uKe.

U PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

Poccuiickuii o0meo0pa3oBaTenbHblil mopran http://experiment.edu.ru

Enunas kommeknus nudpoBeIX 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru

®denepanbHbIA LIEHTP HHPOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcoB (PIIMOP)
http://fcior.edu.ru

Caiit quist mpenofgaBaTesei PU3NKH, yIaIuxcsl ¥ UX poJIUTeNeH
http://www.fizika.ru

College.ru:®usunka

http://college.ru/fizika/



l'azera «Duszuka»

http://fiz.1september.ru

http://www.school.mipt.ru

HayuHo-nonynspuslii pusnko-maTemaTuyeckuid xypHai "Ksant"
http://kvant.mccme.ru/

[TopTan ecrecTBEeHHBIX HayK: Pr3uka

http://www.e-science.ru/physics






