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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIpaBieHO Ha (popmMupoBaHue
€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 METAlpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC IENH M3Yy4eHUs (PU3MKU Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YIbTATHI 110 TOJaM O0yUYEHHUS;

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

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
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuUMeHeHne (U3NYECKUX 3HAHMWA  ONpeNeNseT Xapakrep M pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydarommxcs, B (GOpPMHUPOBAHHWE YMEHUH NPUMEHSTH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

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



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

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (Qu3nmueckux Teopuil. Beagymum B Kypce sBiseTcs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTHEeM OOIIEeCTBa, a TakkKe C  MHUPOBO33PEHUECKHMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

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

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

CrepXKHEBBIMH JJIEMEHTaMH Kypca (U3UKA Ha YPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOPUM, I OMNHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUU U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYILECTBIIAETCS Y4YaCTHUKAMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH U [OCTAHOBKY ONBITOB IO IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

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



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jeia Kypca, TaK W WHTETPUPYs 3HAHUS U3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

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

JleMoHCTpanmoHHoe o0opyaoBaHUEe (OPMHUPYETCS B COOTBETCTBHHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYCCKUX MPUMCHCHHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a60paTOPHOTO 00OPYNOBAaHUSA JOJKHBI OBITH TMOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

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

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

e (opmMupoBaHHEe HAyYHOTO MHPOBO33PEHHSI KaK pe3ylibTara W3Y4YeHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

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

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

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

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



e IMpUOOpPETEHHE  CHCTEMbl  3HaHMK 00  o0mMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

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

e OCBOEGHHME CIOCOOOB peHIeHUs pa3IuYHbIX 3a7ad C SBHO 3a/JlaHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO
cpeny;

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

e CO3[IaHWE YCIIOBUU ISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

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

[Ipennaraemsiii B mporpamMme 1o (QU3MKE 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. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
®duznyeckue 3aKOHbl U TeOpuH. ['paHHIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

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

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)keHue nepeMenIeHu U CJI0KEHUE CKOPOCTEH.

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

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

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

TexHnueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGnronenne aBuKeHHs] Tena, OpOILIEHHOTO IMOJA YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHnne HEpaBHOMEPHOTO ABHKEHHUS C LIEJIbIO ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

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

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpOIIeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOukU. TpeTuii 3akoH HbloTOHA 1J1s1 MaTepraibHbIX TOYEK.

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

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

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

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHOW TOuykH. TeopemMa 00 H3MEHECHHUH
KUHETHYECKON YHEPTHH.

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

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

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPrUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KensBuHa. 1'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

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

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aMOJICHCTBHUS.

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

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE HM3MEPEHHM
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIocOOBI €€ m3MeHeHus. KonmuecTBo TermnoTsl U pabota. BHyTpeHHs s
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom mporecce. [lepBhili 3aKOH TEPMOJUHAMHKHU.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

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

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MammHaX. Kod(pGhUIMEeHT MoIe3HOTo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CrOpaHus, ObITOBON XOJIOIUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

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

N3meneHnne BHyTpeHHEN SHEPTUM (TeMIIepaTyphbl) Tea Mpu Terlonepeaaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusa eeuwjecmea. Pazoevie nepexoonvl

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

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

VYpaBHeHUE TEIOBOTO OanaHca.

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

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauust Ted. OJEeKTpUYecKuil 3apsn. J(Ba BHAa 3JIEKTPUYECKUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULIMU DIIEKTPUUYECKUX TMOJIEH. JIMHUM HaNpsKEHHOCTU DIJIEKTPUYECKOIO
TOJISL.

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

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsiKEHHOr0 KOHJIEHCATOpa.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJICKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpPUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO Y MPUHLIMUIT IEUCTBUS JIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TIOJI€ 3aPSIKEHHBIX TEJl.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIMPNEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOLIAIH
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toxu ¢ paznuunwix cpedax

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

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILIEIIBHOE, CMEIIAHHOE COETMHEHUE TPOBOAHUKOB.

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

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

DONEeKTpOHHAsT ~ NPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

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



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHudeckre yCTpOMCTBA M TMPAKTHUYECKOE MPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTMPOTHUBICHUS HWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUIOLIA/IM TOMEPEYHOI0 CEYEHUSI U MaTepHalIa.

CMmeniaHHOe COeIMHEHHE MMPOBOIHUKOB.

[IpssMmoe wu3MepeHue dIAEKTpoABWKYIIeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EHKa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

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

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadyu U TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YypPaBHECHMI, JHMHEWHas (QYHKIHS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOICTBA TBEPIBIX TeN, XKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

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

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs] B TEXHUKE, IOAUIMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
MIOJIyYEHNsT COBPEMEHHBIX MAaTE€pUaJOB, B TOM YHCIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomazHuUmMHaAs UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TOJI€ NpPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKUHAH
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. J[BUKEHHE 3apsIAKEHHOU YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanes.

BuxpeBoe »snekTpuyeckoe moJie. DIEKTPOJABIKYIIAs Cuila HUHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHOYKIMU MAarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIHUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3I1eKmMpoMazZHUMHbIE KO1EOAHUA

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

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

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BbIHYKIEHHBIE MEXaHUUYECKHE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

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

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU TPHU MPOU3BOJCTBE 3JieKTpodHepruu. KynbTypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjeOaTeIbHONM CHUCTEMBbl (NIPYKUHHBIM WM
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

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

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ Macchl Irpy3a.

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

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJuMHa BOJHBL [lomepeuHble W MPOJNOJIbHBIE BOJHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanus BekropoB E, B, V B anexkrpomarautHoit BosnHe. CBoicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

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

[TpuHIMIIBL paguoCBs3U U TeneBUACHU. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

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

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

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



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

Tema 3. Onmuxa

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

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

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid Yroa MOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. GopMyna TOHKOW JHMH3BI. YBEIMYCHUE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

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

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

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN ammapar, MHUKPOCKOIM, TEJIECKOI, BOJIOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophusie pabomol



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

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

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM pCHHTI/IBI/ICTCKOﬁ HqaCTHUILBI. QHGPI“I/ISI
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aK0HBI

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

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

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

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHelyaThIX CIEKTPOB U3ITYUYECHHS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

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

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

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

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

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
AIEPHON SHEPIeTUKU. DKOJIOTUYECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa W MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

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

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

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIIENOBATEIbHOCTH. BHyTpeHHee CTpoeHue



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

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm u  acTpOHOMHMHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

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

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

Mamemamuka: pelleHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOMIA N TIOCKUX (puryp u 00bEMa Tel.

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

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKOW PEMIETKH, CHEKTpalbHbIN
aHaJn3.



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

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOBUTATENb, WHAYKIMOHHAs II€Yb, paaap, PaAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



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

OcBoenne yueOHoOro mpenmera «®Pusmka» Ha YPOBHE CpEIHEro OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeaMera «Ou3nkay JTOKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, pacHIupeHUe >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIeHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

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

YMEHHUE B3aHMOJIECTBOBATh C COLIMAIbBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

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

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKOM HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

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

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U caM000Opa3oBaHUIO0 B 00JacTU
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

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

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUM B OKPYKAKOIIEHU Cpelie Ha OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

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

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

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

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

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIE AeilicTBHS
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTHBOPEYUST B  pPacCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH TMOCIIEACTBUH S TEIHHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSATHSIMU M METOIAaMHU
bu3nYecKol 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
METOJIOB ITO3HAHUS;

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

BBISIBIIATH MPUUMHHO-CIICACTBEHHBIE CBSI3W UM aKTyaJlH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3HPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

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

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICATCITHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX PEIMETOB;

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

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

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIUN (PU3NYECKOTO COAEPIKAHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACcTBa HMH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3MUYECKOTO COACpXNaHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYIIECTBIISITH OOIIEHHE HA YPOKAaX (PU3UKU U BO BHEYPOUHOU J1€ATETbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



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

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

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

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poiid ¢ YYETOM MHEHUHW YYaCTHMKOB, OOCYXAAaTh pe3ylbTaThl
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;

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

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIISITH MO3HABATENbHYIO NIEATEILHOCTh B 00JIaCTH
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

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

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBJICHUIO DBPYAUIMA B 00JaCTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

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

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



yMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 HUX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSITEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e pPe3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYTUX HA OITUOKH.

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

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

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHHSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

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

SMIIATHH, BKIOYAOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAJIEHOE COCTOSIHHE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

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

HPEAMETHBIE PE3YJIBTATDBI

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

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

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

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



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, HCIApEHHE, KOHJEHCAlMs, IUIaBJIEHUE, KPUCTAJUIM3AIUs, KUIICHHE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

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

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETHYECKasl SHEPTUsl XaOTUUYECKOTO JBMIKCHUSI MOJICKYJI, CpPeIHEKBaApaTUIHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WUYECKU CMBICH HCIOJNB3YEMbIX BEJIMYMH, HX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD MOJISI, MMOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

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



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

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

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

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

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

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

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

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTABIICHUS YYEOHOW U HAYYHO-TIOMYISIPHOU HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

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

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



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

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

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

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

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

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

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



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

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

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TMOJIsi TPOBOAHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

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

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSAMBIX U KOCBEHHBIX WM3MEPEHUMN: IPU 3TOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE MU3MEPEHUsS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3YNbTATHl MOJTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUJE TAOIUI U
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

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

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIONIb3YS (PM3MYECKHE 3aKOHBI U TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4u
BbIOMpaTh (PU3NYECKYI0 MOJEINb, BBIACIATh (U3UUECKHE BEIUYMHBI U (DOPMYIIBI,



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

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

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

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

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHUE MPOIIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

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

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauuecTBo 4acoB
No n/m HanmeHoBaHMe pa3je/ioB U TeM K o DJIeKTpOHHbIe (L1 (POBbIE)
B NMPOrpaMmblI Bcero OHTPOJBHbIC PAKTHHECKHE | oGpazoBaTebHbIE pecypebl
padoTsbI padoThI
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHMUSI
1.1 Dusiica u METOALL Hay'{HOTO 2 https://m.eds00.ru/AVIAWYNQO
MTO3HAHUS
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunemartuka 5) https://m.edsoo.ru/SN02MCWXU
2.2 Junamuka 7 https://m.edsoo.ru/RML6EBX3PU
2.3 3aKOHBI COXpaHEHUST B MEXaHUKE 6 1 1 https://m.edsoo.ru/86NRCXHA7
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUNHAMHUKA
3.1 OCHOBEI MOJICKYJIAPHO-KHHETHHCCKOH 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOpUU
3.2 OCHOBBI TEPMOUHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
3.3 ATPEraTHbIC COCTOAHH BELICCTBA, 5 https://m.edsoo.ru/HSM355JCH
®da30BbI€ EPEXO,IBI
Hroro mo pazgeny 24
Paznea 4. DJIEKTPOJANHAMUKA
4.1 DJIeKTpOoCTaTUKA 10 1 1 https://m.edsoo.ru/LSRP72QL1
4.2 HocTOAHHBIH S1EKTPHHCCKHH TOK. 12 1 1 https://m.edsoo.ru/GEWTDQXWW
Toxku B pa3nu4HbBIX Cpelax
Hroro no paszneny 22
Pe3sepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68 4 4

I[TPOTPAMME



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

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

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

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

https://m.edsoo.ru/YXGQSPM1P

Ponb u Mecto pusuku B
(hopMUPOBaHUHN COBPEMEHHON
Hay4YHOW KapTHHBI MUpPa, B
MPAKTUYECKOUN ACSATEIbHOCTH JIIOACH

https://m.edsoo.ru/SHSXWFFVO

Mexannueckoe OBMKECHHUE.
OTHOCHTENLHOCTh MEXAHNYECKOTO
newkeHus. [lepemenienre, CKOPOCTb,
YCKOPEHHE

https://m.edsoo.ru/RSOAQV5ZX

PaBHOMEpHOE NpAMOJIMHENHOE
JIBUKCHHE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE
JIBUKCHHE

https://m.edsoo.ru/MDIDKJOUB

CBoOoaHoe majieHre. Y CKOpeHue
cBOOOIHOTO MaieHUs

https://m.edsoo.ru/MXPLZ1X8J

KpuBonnHeiiHOe 1BUXKEHUE.
JIBr>keHre MaTepuaibHOM TOUKH 10
OKPY>KHOCTH

https://m.edsoo.ru/TFLJ2C4DN

HpI/IHHI/IH OTHOCHUTCIIBHOCTHU

https://m.edso0.ru/J6QY7N3WN



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
https://m.edsoo.ru/J6QY7N3WN

lNanunes. NnepuuanbHble CUCTEMBI
otcyerta. [lepBblii 3akoH HproTOHA

Macca tena. Cuia. [Tpunuun
Cynepno3uiuu cuil. Bropou 3akox
HeroTona ais MarepuanbHOU TOYKH

https://m.edsoo.ru/BVTNWTAQH

10

Tperun 3akoH HeroTona nis
MaTepUaIbHbIX TOUYEK

https://m.edsoo.ru/JYL414UAN

11

3akoH BceMHpHOro Tsrotenus. Cuna
TskecTH. [lepBas kocmuueckas
CKOpOCTh

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. Koapduunent tpenus.
Cuna conpoTUBIEHUS NPHU IBUKEHUU
TeJla B )KUJKOCTH WJIU ra3e

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarenbHOE M BpalaTeabHOE
JBIKEHHUE a0COJIFOTHO TBEPIOTO
tena. MomMeHT cuibl. [1nedo cuisl.
YcnoBusi paBHOBECHUS TBEPAOIO Teja

https://m.edsoo.ru/IDOAU40TS

15

Nmnynbc maTepuasbHON TOUYKH,
CUCTEMbI MaTepUaIbHBIX TOYEK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTHBHOE IBUYKEHHE

https://m.edsoo.ru/M5JOTKNWC

16

PaboTa 1 MOIITHOCTH CHJIBIL.
Kunernueckast sneprus
MaTepuanbHOI Touku. Teopema 00
W3MEHEHUU KMHETUYECKOW SHEpTUH

https://m.edsoo.ru/J1V59L28B

17

IloTenunanbHas OHEPrus.

https://m.edsoo.ru/RNEXJW4KF



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
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF

[ToTeHumanpHas 3HEPIUs ynpyro
ne(popMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPTUS TENA
BOJIM3H IOBEPXHOCTH 3eMIIH

18

[ToreHnmanpHbIE U
HENOoTEeHLUaIbHble CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
W3MEHEHUEM MEXaHUYECKOU SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOU YHEPTUH

https://m.edso00.ru/DA3QVTOXQ

19

JlaGopaTtopnast pabota
«MccnenmoBanue CBsI3M pabOTHI CHITBI
¢ U3MeHEeHNEM MeXaHNIeCKOH
SHEPIruU TeJla Ha MPUMEpPE
pacTsHKEHUS pE3UHOBOIO HKTyTa»

https://m.edsoo.ru/\W1R4R88UG

20

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

https://m.edsoo.ru/LNM6EK6YY

21

OcHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO I
Teopuu. bpoyHOBCKOE IBMKEHHUE.

Auddysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHuUsi ra3oB, KUIKOCTEH
U TBEPABIX TEN

https://m.edsoo.ru/AUV2ZDR3X

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosiHHas ABOFaI[pO

https://m.edsoo.ru/FL1BAQD13

24

TennoBoe paBHOBECHC. TeMHepaTypa

https://m.edsoo.ru/MWPNY6QA8Z



https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z

u e€ n3mepenue. [llkana remneparyp
Lenbcus

25

Wneanpusii raz 8 MKT. OcHoBHOE
ypaBaenne MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcoJroTHasl TeMIiepaTypa Kak Mmepa
CpelHEH KMHETUYECKON dHEPTUU
JIBH>KEHUS MOJIEKYJ. YpaBHEHHUE
MenneneeBa-Kianeitpona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlanpToHA. ["a30BbIE 3aKOHBI

https://m.edsoo.ru/Y3WB66I13A

28

JlabopaTtopHnast pabota
«MccnenoBanue 3aBUCUMOCTH MEXKTY
rapaMeTpamMu COCTOSTHHS
Pa3peKEHHOTO Ta3a»

https://m.edsoo0.ru/35DBLKT96

29

M3omporieccsl B HIcaIbHOM Ta3e u
uX rpaduueckoe IpeCTaBICHNE

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

30

Buyrpennsia sneprust
TEPMOIMHAMUYECKOU CUCTEMBI U
cIocoOrI e¢ u3MeHenus. Konmyectno
TEIJIOTHl U paboTa. BHyTpeHHsIst
SHEPrus 0JJHOATOMHOI'O UJI€AJIbBHOTO
rasa

https://m.edso0.ru/9JQITVXI8

31

Bupl Teronepenaun

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

32

VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
KonundecTBo TEmaoThl npu
Teruionepenade. AanadaTHbIi
rporece

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

33

[IepBrIil 3aKOH TEPMOJUHAMUKHU U
€ro NPpUMEHEHUE K U30IpolieccaM

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



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
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8

34

HeoOGpatumocTs nporeccoB B
npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edso0.ru/S85LWDFT8

35

[Tpunnun nevicteus u KI1/
TEIJIOBOM MaIlIUHEI

https://m.edsoo.ru/DLCDEAAUC

36

uxn Kapuo u ero KII[

https://m.edsoo.ru/4AXPSA0V7M

37

DKOJIOTHYECKHE MTPOOIEMbI
TEIUIOPHEPT €THKH

https://m.edsoo.ru/P07ZMYMSI

38

O6o0maromuii ypok
«MonexynspHas ¢pusuka. OCHOBBI
TEPMOJUHAMUKN>

https://m.edsoo.ru/9EKZ0DDWP

39

KounTponbnas paborta o teme
«Monexymnsapras ¢uszuka. OCHOBBI
TEPMOIUHAMUKI

https://m.edsoo.ru/RCARYE6ZX

40

[TapooOpazoBaHue 1 KOHIEHCAITHSI.
Hcnapenue u kurnenune

https://m.edsoo.ru/X48Q078EE

41

AOCoIIIoTHAs. 1 OTHOCHUTEIIbHAS
BJIAKHOCTH BO3Ayxa. HachlleHHBII
nap

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

42

Trepnoe Teno. Kpucrammyeckue u
amop(dHbIe Teraa. AHU30TPOIHS
CBOUCTB KpHCTa/LIOB. JKuakue
Kpuctajuibl. COBpeMEHHbIE
MaTepuanbl

https://m.edsoo.ru/JXFWLMZNK

43

[TnaBneHwe U KpUCTAILTH3AIIHSL.
VY enbHas TEII0Ta TUIABJICHUS.
Cybnumarus

https://m.edso0.ru/OX117G6MR

44

ypaBHeHI/IC TEIUIOBOro OanaHca

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



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
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

45

OnexTpuszanus Teil. JNeKTPUIECKUN
3apsj. [[Ba Buaa 31eKTpUUECKUX
3aps0B

https://m.edso00.ru/QJ2S7WSBM

46

[IpoBOAHMKH, TUIIEKTPUKHU U
MOJTYITPOBOIHUKHU. 3aKOH
COXPAHEHUS AEKTPUUECKOTO 3apsa

https://m.edsoo.ru/F3YVPQUYH

47

BsaumonencTue 3aps10B. 3aK0H
Kynona. ToueuHsIn aneKTpUYECKUN
3apsi

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

48

Hanpsik€HHOCTB eKTpUYECcKOro
nons. [IpuHnmn cyneprnosunun
AIEKTpUYECKUX Nojeun. JInnuu
HAINPSKEHHOCTH

https://m.edsoo.ru/91IKAWD2V6

49

PaboTa cui 37eKTpoCTaTHIeCKOro
noiis. Ilorennman. Pa3HocTs
MOTEHI[HATIOB

https://m.edsoo.ru/VOPD9ASLF

50

[TpoBOAHWKHM W AUDIICKTPUKH B
ANEKTPOCTATHYECKOM II0JIE.
JuanekTpuueckasi IpOHUIIAEMOCTh

https://m.edsoo.ru/12P2S312Z

o1

DnekTpoeMKocTh. KoHnencarop

https://m.edsoo.ru/B1UPRD52W

52

DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCaTopa. DHeprus
3apsKEHHOTO KOHJIEHCAaTopa

https://m.edsoo.ru/XPUKP82V8

53

JlaGopaTtopHas pabdorta "3mepenue
NIEKTPOEMKOCTH KOHJIEHCcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[IpuHIMIT NENCTBUSA U IPUMEHEHNE
KOHJIEHCAaTOPOB, KOIMMUPOBAIBHOTO
arrapara, CTpyHHOro puHTepa.

https://m.edsoo.ru/H3Q9PNHYY



https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
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

DIIeKTpOCTaTHYECKAsK 3aIIUTA.
3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [IocTOSIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma Jist
ydacTka Lenu

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarenpHOE, NapauIeIbHOE,
CMEIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas paboTa
«M3yueHne cMenmaHHoro
COCIIMHEHUS PE3UCTOPOB)

0.5

https://m.edsoo0.ru/SLKT3UPUR

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
TokKa. 3akoH Jxoynsa-Jlenua

https://m.edsoo.ru/LESHA2A3IM

58

3akon OMa 115 MOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«3mepenue DJ1C ucTtouHnKa ToKa U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

https://m.edsoo.ru/YN5BF7PBS

59

PezepBHbiit ypok. KonTpoJsibHas
pabora 1o Teme "INeKTpoIMHaMHKa"
/ Beepoccuiickasi mpoBepoOvHas
pabota

https://m.edsoo.ru/MFMGEIE5X

60

O6o06maromuit ypok
«DQNEeKTPOANHAMUKAY /
Bceepoccuiickas npoBepouHas paboTa

https://m.edsoo.ru/P86MDY07H

61

DNeKTpOHHas MPOBOJAUMOCTh
TBEP/BIX METAJUIOB. 3aBUCUMOCTD
COITPOTUBIICHUS METAJIJIOB OT

https://m.edsoo.ru/WMNNBQL9H



https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
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Temneparypbl. CBEpXIpOBOJUMOCTh

62

DNEKTPUUECKUU TOK B BaKyyMe.
CBouCTBa JIEKTPOHHBIX ITYYKOB

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

63

[TonynpoBOAHUKH, UX COOCTBEHHAS U

IIPUMECHAsI IPOBOIUMOCTb.
CaowucTBa p—N-miepexoa.
[TonynpoBoAHUKOBBIE TPUOOPHI

https://m.edso00.ru/S55A1DQUR

64

DNEeKTpUUYECKUU TOK B PACTBOPAX U
pacmiaBax 3JeKTPOJIUTOB.
DNEeKTpOIUTHYECKAs TUCCOLUAIUS.
DIIEKTPOJIN3

https://m.edsoo.ru/QUOQUWV91

65

DIIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSTETbHBIN 1
HECAMOCTOSITENIbHBIA Pa3psijl.
Mounnus. ITnazma

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

66

DNEeKTpUYECKUEe MPUOOPHI U
YCTPOWCTBA M UX IPAKTUIECKOE
npumMeHeHwue. [IpaBuia TeXHUKH
0€301acCHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KounTpomnbnas pabora o teme
«Onekrpocraruka. [locTossHHBIN
aneKTpudeckuii Tok. Toku B
Pa3IUYHBIX CpPelax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHblit ypok. O600maromumii
ypok no teMam 10 knacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
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11 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka Konrpoabubie | IlpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
IlocTossHHEIE MAarHUTEI U MX
B3auMoieiicTBue. MarauTHoe IoJie.
1 s . 1 https://m.edsoo.ru/4ADMOY1JN6
Bektop maruuTHOM MHAYKUMHA. JIMHUM
MarHUTHON WHIYKITUU
MarsuTHO€ T0JIe TPOBOTHUKA C TOKOM.
2 OmnpiT Opcrena. Bzanmoaeiictue 1 https://m.edso0.ru/1L5CT47FX
MIPOBOTHUKOB C TOKOM
3 JlabopaTtopHnas pabota «3y4yeHue 1 1 https://m.edsoo.ru/HGHXLNL
MAarHUTHOTO TIOJISI KATYIITKA C TOKOM) RZ
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amrepa.
https://m.edsoo.ru/UVHDISEX
4 JlabopaTtopHnas pabota «lccnenoBanue 1 1 4
JIEHCTBHUS MOCTOSIHHOTO MarHuTa Ha B
pPaMKy C TOKOM)»
JleiicTBue MarHMTHOTO IOJIS Ha
https://m.edso0o.ru/7ABZQGQ
5 JBUKYIIYIOCS 3apSKEHHYIO YaCTHILY. 1 c9
Cuna Jlopenna. Pa6oTa cuibl Jlopenia _
DnexTpoMarHuTHast uHAYKIus. [ToTok
BeKTOpa MaruuTHoM uHaykuuu. DJ1C
6 P S A . 1 https://m.edsoo.ru/VA26C9C3J
WHIYKIUU. 3aKOH AJIEKTPOMArHUTHOM
unaykuuu Papanes
7 JIaGopatopHas pabota «VccienoBanue 1 1 https://m.eds00.ru/XZS5MQC
SIBJICHUS SIICKTPOMArHUTHO M BU



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/XZS5MQCBU

WHIYKIIUW

NunyKTuBHOCTS. SBIEHUE
camouHaykiuu. J/1C caMOUHIyKITUH.

https://m.edsoo.ru/EOTONSAE

8
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C A
TOKOM. DJIEKTPOMArHUTHOE TI0JIE
TexHuueckue ycTpoucTBa U ux
MIPUMEHEHHE: TIOCTOSTHHBIE MarHUTHI,
9 AJIEKTPOMArHUTHI, AIEKTPOABUTATENb, :itéps://m.edsoo. WUWRLEA
YCKOPHUTEIH DJIEMEHTAPHBIX YaCTHII, T
WHIYKIIHOHHAS TIeYh
10 O6o06matomuii ypok «MarauTHoe moJe. https://m.edsoo.ru/COBO5BGM
DneKTpoOMarHuTHasT WHIYKITHS C
KonTponbnas paborta no teme
11 «MarauTtHoe 1mosie. DIeKTPOMarHuTHas https://m.edso0.ru/8X637ELEU
WHTYKIIHS
CBo00OOgHBIE MEXaHUYECKHUE KOJICOaHM.
12 lMapmoHnueckue koyeOaHus. https://m.edso0.ru/9Y6GYWE
YpaBHEeHHE rapMOHUYECKHUX VP
koJsiebanuii. [IpeBpaiienue sHeprun
JlaboparopHnas padota «lccnegoBanue
13 3aBUCUMOCTH MEPUOJIa MATIBIX https://m.edsoo.ru/DPZ8KR61
KoJiebaHuil Tpy3a Ha HUTHU OT JJTUHBI C
HUTHU U MacChl Tpy3a»
Konebarenbublit koHTYp. CBOOOAHBIE
ANIEKTPOMArHUTHBIE KOJIeOaHus B
https://m.edsoo.ru/H6JCO5BA
14 UJeabHOM KoJle0aTeTbHOM KOHTYPE.

Amnanorus MCKIAY MCXaHUYCCKUMU U
QJICKTPOMATrHUTHBIMU KOJIEOAHUSIMHU

D



https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
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https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
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®opmyna ToMcoHa. 3aKOH COXpaHEHUS

https://m.edsoo.ru/ MHNWD2L

15 SHEPTUH B UICATILHOM KOJe0aTeIbHOM HU

KOHType

[Ipencrasnenue o 3aTyxaromux

KosieOaHusax. BeiHyXIeHHbIE

https.//m.edsoo.ru/FMBDWPP

16 MexaHn4deckue kojebanus. Pesonanc. G4

BoIHyXIeHHbBIE 3JIEKTPOMAarHUTHBIE T

KojeOaHus

[lepemennbIn TOK. CHHYCOUJAIBHBIN

MEepEeMEHHBIA TOK. MOIIHOCTH
17 MEPEMEHHOTO TOKa. AMIUTUTYTHOE U Bt;tps://m.edsoo.ru/VDEYXRV

JIEWCTBYIONIEE 3HAYEHHUE CHIIbI TOKA U _

HaIpsHKEHUS

Tpastcgopmarop. Tlponsrozcetso, https://m.eds00.ru/1ZWZUL8Q
18 nepeaayda u norpedaeHue K

ANEKTPUYECKOM SHEPTUU

YCTpolCTBO M MPAKTUUECKOE
19 MPUMEHEHHE PJIEKTPUYECKOTO 3BOHKA, https://m.edso0.ru/93Z12W4Q

reHepaTopa NepeMeHHOro TOKa, JIMHUN Q

aNeKTponepeaay

DKOJIOTUYECKHE PUCKHU TTPH

MIPOU3BOJICTBE AIIEKTPOIHEPTUH.

https://m.edsoo.ru/3DUN YKW

20 Kynbrypa ucnonb3oBanus NO

AJIEKTPOIHEPTUH B TOBCEAHEBHOU

KU3ZHU

MexaHn4yecKue BOJIHBI, yCIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocts https://m.edsoo.ru/W2XBOR3

pacnpoCTpaHCHUA U JUITMHA BOJIHBI.
HonepeqHLIe " PO AOJILHBIC BOJIHBL

HJ



https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
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3Byk. CkopocTh 3ByKa. I poMKoCTh

22 https://m.edso0.ru/Z827Q6V70
3ByKa. BeicoTa ToHa. TemOp 3ByKa
DNEKTPOMAarHUTHBIE BOJHBI, UX
. https.//m.edso0.ru/SWB57C06
23 CBOHMCTBA U cKopocTh. [1Ikana X
AIEKTPOMATrHUTHBIX BOJIH -
[TpuHIMIIBI PATUOCBSI3U U TEICBUICHHMSL.
https://m.edso0.ru/2WQTSLGL
24 Pa3BuTHe cpencTs cBs3m. v
Pannonoxanus -
o5 KonTponsHas pabora «Konebanus u https://m.edsoo.ru/IHURONS80
BOJIHEBI» B
[IpsimonuHENHHOE pacpoCTpaHEHHE
. . https://m.edsoo.ru/HUF74NDO
26 CBETa B OJTHOPOJIHOM cpene. ToueuHbIit W
HMCTOYHHK cBeTa. JIyd cBeTa o
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKECHUS
. https://m.edsoo.ru/IMBKQM?2
27 ceera. [locTpoenue n3o0pakeHNU B 97
IUIOCKOM 3€pKaje T
[Ipenomnenue crera. [TonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHpin https://m.edsoo.ru/V4A9RISTRN
yroJI MOJIHOTO BHYTPEHHETO OTPaXKEHUS
29 JlabopaTtopHas paborta «3mepeHue https://m.edsoo0.ru/JO2EIM1D
MOKa3aTess MPeTOMIICHHS CTEKIIa Q
JIunzel. [locTpoenne n3o0pakeHuli B
. https://m.edsoo.ru/W2MMS9K
30 nuH3e. DopMmyrna TOHKOM JTUH3BI. 1
YBenuueHue JTMH3bI o
31 JIaGopatopHas pabota «ccienoBanue https://m.edso0.ru/Q1ZCMW9
CBOMCTB M300paKeHUH B JIMH3AX» 80
32 Hucnepcus ceera. ClI0KHBIN COCTaB https://m.edsoo.ru/K9OWVKE

6enoro cseta. Liger. JlaboparopHas

11
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https://m.edsoo.ru/1MBKQM22Z
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https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/K9OWVKE11

pabota «HabmoneHue aucnepcuu
CBETa»

WuTepdepennms cera. Audpaxims

33 . https://m.edsoo.ru/C8LCRSEJI
cera. udpaknuonHas pemerka
[ToniepeyHOCTH CBETOBBIX BOJIH.
34 P https://m.eds00.ru/Q2118XYOJ
[Tonspusanusa ceera
35 Ontruueckue mpuOOphI U YCTPOUCTBA U https://m.eds00.ru/M5127JYG
YCIIOBUS WX 0€30TIaCHOTO TPUMEHEHUS T
I'paHUIBI MPUMEHIMOCTH
36 KJTAaCCHYeCKOW MeXaHUKH. [TocTymaTer https://m.edsoo.ru/P8GBIFJ5N
CHEIMATEHOW TEOPUHA OTHOCUTEIIEHOCTH
OTHOCHUTENHHOCTHh OJTHOBPEMEHHOCTH.
https://m.edsoo.ru/OVLMCNG6B
37 3ameyieHre BpeMEHHU M COKpAIIIEHNE >
JJIWHBI -
DHEprusi ¥ UMIYJIbC PEIITUBUCTCKON
38 gacTHUIlbl. CBS3b MACChl C SHEPTHEH U https://m.edso0.ru/I90ZY4BUB
AMITYJIbCOM. DHEPTHSI TIOKOS
KontponbHas padota «OnrTuka.
39 OCHOBBHI CHIEITUATBHON TEOPUH https://m.edsoo0.ru/L8689JPL I
OTHOCHTEIILHOCTHY
®otonbl. Dopmyna ITnanka. Dueprus u
40 Py P https://m.edsoo.ru/ZL6P16LAQ
UMITyasCc GOTOHA
41 OTKpBITHE U UCCTEOBAHUE https://m.edso00.ru/PGL5XXSR
dotoaddekra. OnbiTel A. I'. CroneroBa O
3akonbl pororddekra. YpaBHEHHE
- qi b P https://m.edsoo0.ru/YLCK770G
42 OuHirenHa it porodrddexra. 3
«Kpacnas rpanuna» Gportosdpdexra B
43 Jasnenue ceeta. Onbith [1. H. https://m.eds00.ru/EGO6ZQ1S



https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
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https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
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JlebeneBa. XUMUUECKOE IEUCTBUE CBETA

A

TexHuueckue ycTpoucTsa u
MIPAKTHUYECKOE IIPUMEHEHHUE:

https://m.edsoo.ru/UFQDRSL5

44
¢doTorMeMeHT, (OTOAATINK, COTHEUHAS M
Oarapesi, CBETO MO
Pemenne 3amaq mo reme «3J€MEHTHI
45 . A https://m.edsoo.ru/ZE73A67B1
KBAHTOBOH OIITUKWN)
Mogaens atoma Tomcora. OTBITHI
46 Pezepdopna o paccessHIIO 0-4aCTHII. https://m.edsoo.ru/FIC11POHN
[InanerapHas Moaenb aToMa
https://m. .Tu/6X7GFHZ
a7 [Toctynatel bopa Xttps fjm.eds00.IW/BX7G 9
N3nydyenune u nornomieHrne GoToHOB
https://m.edsoo.ru/NN8BHZY
48 MIPU TIEPEXO0Ie aTOMa C OJTHOTO YPOBHS BE
SHEPruu Ha Ipyrou. Buael criekTpoB T
BoaHoBEIE cBOMICTBA yacTUIl. BOJHEI e
bpounsa. KoprnyckynsipHO-BOTHOBOH
49 p PIyCEyIAp https://m.edso0.ru/J710TLFCO
nyanu3M. CIIOHTaHHOE M BBIHY)KJICHHOE
H3ITyYCHHUE
OTKphITHE PaTMOAKTUBHOCTH. OTIBITHI
50 Pezepdopna o onpeneneHno cocraBa https://m.edsoo.ru/TSIFUU3TP
PaAMOAKTUBHOTO U3TYYCHHS
CeowucTBa anbda-, 6era-, raMmma-
https://m.edso0o.ru/UOIRQS0Z
51 u3nydeHus. BausHue paanoakTHBHOCTH 5
Ha )XKMBBIE OPraHU3MBI B
OTKpbITHE TPOTOHA U HEUTPOHA.
https://m.edsoo.ru/H2XIHOG3
52 N3otonsl. Anbda-pacna.

DJNEeKTPOHHBIM U O3UTPOHHBIN OeTa-

E
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pacnazn. I'aMma-usinydeHue

53

OHeprus cBA3U HyKJIOHOB B sJIpe.
SnepHble peakuuu. SnepHbIM peakTop.
[TpoGnembl, MEPCIEKTUBHI,
9KOJIOTMYECKUE aCIEKThI JIEPHOU
SHEPreTHUKU

https://m.edsoo.ru/CFJYJSSIG

54

DneMeHTapHble YacTuilbl. OTKPBITHE
MO3UTpPOHA. MeTo 1l HAOTIOICHUS U
pEruCTpalu JIEMEHTAPHBIX YACTHLI.
Kpyrasiit ctonn «@yHnameHTanbHbIe
B3aUMOJAEUCTBUS. EAMHCTBO
(bM3UYECKOU KapTUHBI MUPA»

https://m.edsoo.ru/SUC62U40
A

55

3TaHBI paSBI/ITI/ISI aCTpOHOMI/II/I.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMUM. Bu 3BE€31HOTO
Heba. Co3Be3nus, IpKUE 3BE3/IBI,
IUIAHETHI, X BUAUMOE JBHIKCHHE.
ComHeyHas cucreMa

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

56

Counune. CotHeuHast aKTUBHOCTD.
Hctounuk sueprun CoJiHIla U 3BE3]T

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

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.

3BE311bI TJIaBHOW MOCIEI0BATEILHOCTH.
Bnyrtpennee crpoenue 3BE31.
CoBpeMeHHbIE MPEJICTABICHUS O
MPOUCXO0XKACHUHU U 3BoJItoIMK CoJIHIIa
H 3BE3]

https://m.edsoo0.ru/GGD3W74Z
0

58

Muneunsid [1yrs — Hama I'anakTuka.
ITonoxenne n npmxenue CoyHLA B
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN ITPOI'PAMMObBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMoHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBl MHpa, B Pa3BUTHUH COBPEMEHHOU

TEXHUKHU U TEXHOJIOTH, B TPAKTUYECKOU JIEATEIIbHOCTH JIFOJEH

10.2

YYuThIBaTh TPAHUIBI MPUMEHEHHUS H3YUYEHHBIX (PU3UUECKUX MOJCITICH:
MarepuaibHas TOYKA, WHEpIHUalIbHAs CHCTeMa OTCYETa, abCOIIOTHO
TBEPAOE TENO, UACATBHBIA Ia3; MOJEIH CTPOEHUS Ta30B, KUAKOCTEU U
TBEPABIX TEJ, TOYEYHBIM OJJIEKTPUUECKUW 3apsAl — NpPU PEHICHUH

duznyeckux 3anau

10.3

Pacnio3naBath (usmueckue sABieHUS (MPOLECChl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYISIPHO-KHHETUYECKOH TEOopuu
CTPOEHMsI  BEIIECTBA M JJEKTPOAMHAMUKH:  PaBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSAMOJIMHENHOE JIBMKEHUE, CBOOOJHOE MaJieHHE Tell,
JBYDKEHUE MO0 OKPYXKHOCTH, MHEpLUs, B3auMojaelcTBue Tei; nupdysus,
OpOYHOBCKO€ JIBJKEHHE, CTPOCHHME JKUIKOCTEH M TBEPIBIX Tell,
U3MeHeHHe o0béMa Teln Npu HarpeBaHUM (OXJIAXICHHUH), TEIIOBOE
paBHOBecHE, MCIIapeHHe, KOHAEHCAlus, IJIaBJI€HUE, KpUCTauIM3anus,
KUIIEHUE, BIAXHOCTb BO3/lyXa, IOBBIIIEHUE JABJICHUS ra3za IpU €ro
HarpeBaHUM B 3aKPBITOM COCYJIE, CBSA3b MEXY IIapaMeTpaMH COCTOSHMS

raza B MU30IIponIeccax; dJICKTPpHU3aluus TCI, B3aHMOHeﬁCTBHC 3apsAa0B

10.4

OnuceBaTh MCXaHHUYCCKOC JABUIKCHUC, HCIIOJIb3YH (I)I/ISI/I‘IGCKI/IS
BCJIIMYHHBI: KOOpJAWHATA, NYTb, IMNEPEMCIICHHUEC, CKOPOCTb, YCKOPCHHC,
Macca T¢€ljla, CHuJjia, UMITYJIbC TCJId, KHHECTUYCCKAA SHCPIrUus, NOTCHIUAJIbHAA
OHCPIrusA, MCXaHUYCCKaAa pa60Ta, MCXaHHUYCCKasA MOIIHOCTb, IIpH
ONMCaHUU TIPABHUIIBHO TPAKTOBATH (1)I/I3I/I‘IGCKI/II7I CMBICJI HCIIOJIB3YyCMbIX
BCIIMYHUH, HX 0003HAUCHHS H CANHUIIBI, HaXO0IUTb (I)OpMy.]'IBI,

CBA3BIBAIOIIUEC NAHHYIO (I)I/I3I/I‘ICCKYIO BCJIMYNHY C APYTUMU BCIIMUMHAMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TE€J U TEIJIOBBIC SABJICHUA,
HCIIOJIB3 Y (I)I/ISI/ILICCKI/IC BCJIMYUHBI: [JaBJICHUC Ta3a, TEMIICparypa,
CpeaHsad KHHCTHUYCCKAsA ODHCPIrud XaOTHYCCKOTO IABWIKCHHSA MOJICKYII,

CpeaAHCKBaApaTHYHAad CKOPOCTb  MOJICKYII, KOJIHNYECTBO  TCIIJIOTHI,




BHYTPEHHsIS dHEprus, paboTa ra3a, Ko3(QpPUIUEHT MOJIE3HOTO JCHCTBUS
TEIUIOBOTO  JBUTATENsI; TPH ONMHCAHWUH MPABUJIBHO  TPAKTOBATh
(U3NYECKHUII CMBICIT HCIONB3YEeMBIX BEJIWYWH, WX OOO3HAUCHUS W
SVHMIIBI, HAXOIUTh (OPMYIIBI, CBS3BIBAIOIINC TAHHYIO (PU3NUYECKYIO

BCJIIMYMHY C APYIrUMHU BEIMYUHAM

10.6

OnuceiBaTh  M3Y4YEHHbIE DJIEKTPUYECKME CBOWCTBAa BeUleCTBA U
AIIEKTPUYECKHE SBJICHUS (IIPOLECCHI), HCIOIb3Ysl (U3NIECKUE BETUINHBI:
JNIEKTPUYECKUN 3apsAl, VIEKTPUYECKOE TMOJIe, HANpPsKEHHOCTh I10JId,
NOTEHIMAl, Pa3HOCTh IOTCHUMAIOB, IIPU ONMUCAHUU IMPABUIBHO
TpPakTOBaThb  (PU3MUECKUH  CMBICH  HUCIOJNb3YEMBIX  BEIMYMH, HUX
0003Ha4YeHMs] U €IUHUIIBI; YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOLINE JAHHYIO

(GU3NYECKYI0 BEIMYUHY C IPYTUMU BEIMUNHAMU

10.7

AHAIN3UPOBATh  (PU3MYECKHE TPOLECChl U SBJICHUS, HUCIOJIb3Ys
¢u3nyeckue 3aKOHbI U MPUHIMIBI: 3aKOH BCeMUpHOro TsaroteHus, |, Il u
Il 3akonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM AHEpPruH, 3aKOH
COXpPAaHEHUS UMIY/IbCa, MPUHLUI CYNEPHO3ULIUU CUJI, MPUHLHUI
paBHOMNpaBHsI ~ HMHEPUMATBHBIX  CHCTEM  OTCYETA;  MOJIEKYJISIPHO-
KHHETHYECKYI0 TEOpPHUI0 CTPOEHHS BEIECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpeAHel KUHETUYECKONM DSHEPruM TEIUIOBOIO JIBUKEHHSI MOJIEKYd C
aOCOJIIOTHOW TeMIepaTypoi, TEPBBIM 3aKOH TEPMOJMHAMHKHU; 3aKOH
COXpaHEHHMs NMEKTPHUECKOro 3apsija, 3akoH KyinoHa; npu 3ToM pa3nndars
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €T0 MaTEMaTHMYECKOE BBIPAXKEHUE U

yCIIOBHS (TpaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBIACHATE OCHOBHEIE IIPUHIUIIbLI HeﬁCTBHH MalllMH, HpI/I60pOB n
TECXHHYECCKHUX YCTpOﬁCTB; pas3iniaTb YCl10BUA ux 0e3011acCHOTO

HCIIOJIb30BaHHs B HOBCC,Z[HCBHOI;'I KHU3HHU

10.9

BBINONHATE 3KCIIEPUMEHTBI IO HMCCIICIOBAHUIO (DU3UYCCKUX SIBJICHUU WU
IPOIIECCOB C HCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHUH; NpHU
3ToM GopMyaupoBaTh MmpobieMmy (3amady) M THUIOTE3y Yy4eOHOro
IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 IMPEIUIOKEHHOTO 000PYIOBaHHS,

IMPOBOAUTD OIIBIT U (bOpMy.]'II/IpOBaTB BbIBObI

10.10

OCYH.[CCTBJ'ISITL MpsAMBIC U KOCBECHHBIC U3MCPCHU (I)I/BI/ILIGCKI/IX BCJIIMYHWH,
IIpu 5TOM BLI6I/IpaTB ONTUMAJIBHBIN CIIOCO0 HU3MCPCHUA U UCIIOJIb30BATH

HN3BCCTHBIC MCTOAbI OLICHKHN HOFpeH_IHOCTCI\/’I I/I3MepeHHI>'I

10.11

HccnegoBaTh 3aBHCHUMOCTH MCKAY q)I/I3I/I‘leCKI/IMI/I BCIIMYNHAMHU C
HCIIOJIb30BAHUEM  IIPAMBIX H3MepeHHI>i; npu 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (pI/IKCI/IpOBaTB PE3YJIbTAThI HOJ'Iy‘-ICHHOfI 3aBUCHUMOCTH

(I)I/I3I/I‘-IGCKI/IX BCIMYHWH B BUIC Ta6J'II/II_I nr pa(I)I/IKOB, AC€JIaTh BBIBOJBI ITO




pe3yJibTaTaM UCCIIEJOBaHUs

10.12

CooOmoaTh IpaBuiia 0€30MaCHOTO TPYAA MPU MPOBEICHUH HCCIIEI0BAHNN
B paMKax Y4eOHOTO OJKCIEpUMEHTa, Y4eOHO-HCCIEI0BATEIbCKON W
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIBb30BAHUCM U3MEPHUTCIIbHBIX YCTpOﬁCTB

¥ 1a00PaTOPHOTO 00OPYAOBAHUS

10.13

Pemrate pacuérHple 3amaud C SBHO 3aJaHHOW (PU3UYECKON MOJIEINBIO,
UCTIONB3Ys (M3WYEeCKHe 3aKOHbI M TPUHIMIBL, HAa OCHOBE aHaIM3a
YCIIOBUS 3a/1a4¥l BBIOUPATh (PU3NICCKYIO MOJICNb, BBIACIATh (PU3UUECKHE
BEIMYMHBI M (QOPMYJBI, HEOOXOAWMBIE Ui €€ pelIeHus, MPOBOJUTH
pacu€Thl M OIIEHUBATh PEATHHOCTH MOJYYEHHOTO 3HAYCHUS (PU3MUECKOM

BCJIMYHHBI

10.14

Pematp Ka4eCTBEHHbBIE 3a1a4H: BBICTPAaNBaTh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO IIEMOYKY PACCYXKJECHHI C ONMOPOM HAa H3Y4YCHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U cbmnqecm/le SIBJICHUA

10.15

Wcnonb3oBath mpu  pemieHHMH  y4yeOHBIX  3ajjad  COBPEMEHHBIE
nH(OpPMallMOHHBIE TEXHOJOTMH JJIs TOUCKA, CTPYKTYPHUPOBAHUS,
WHTEpIpeTaluy M MpeJICTaBieHuss y4eOHOW U HaydyHO-TOMYJSPHOU
UHpOpMaLUY, TOJYYEHHOH W3 pa3IM4YHbIX HCTOYHUKOB; KPUTUYECKU

aHAIM3UPOBATH MOJTY4aeMyI0 HH(OPMALIHIO

10.16

[lpuBOMTE TpHUMEpPHI BKJIaJa POCCHUCKAX M 3apyOCKHBIX YIEHBIX-
GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKU U TEXHOJIOTHI

10.17

M cronp30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B MMOBCEIHEBHON JKU3HU
st obOecriedeHus: O€30MaCHOCTH TMPU  OOpalleHHH ¢ TNpudopaMu  u
TEXHUYECKUMHU YCTPOUCTBAMH, JIJIsl COXPAHEHHS 370POBbsI H COOIIOICHUS

HOPM 3KOJIOIMYCCKOT'O ITOBCACHUS B OKPY)KaI-OH_Ieﬁ cpeac

10.18

PabortaTts B rpynme € BBIIOJIHCHUEM PA3JIMYHBIX COLMUAJIbBHBIX pOJ'ICﬁ,
IIJIAHUPOBATb pa60Ty rpyniibl, paliluOHAJIbHO paCIIpeACIATh 00s13aHHOCTHU
U IUIaHUPOBATh ACATCIIBHOCTb B HCCTAHAAPTHBIX CUTYyalUAX, AACKBATHO
OLCHHBATHL BKJAA KaXKJAO0ro0 H3 YYAaCTHHUKOB TPYIIIIbI B PCHICHUC

paccMaTpuBaeMoi mpooOIeMbl




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

111

JleMoHCTpHpOBaT, Ha TpUMEpax poidb W MecTo (u3uKu B
(hopMHpOBaHHH COBPEMEHHOW HAyYHOW KAPTHUHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH M TE€XHOJIOTHI, B IPAKTHUYECKON AEATEIbHOCTH

JIOIEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (U3NUYECKUX MOJIENIEH:
TOYEYHBIN JJIEKTPUYECKUH 3apsl, siepHas MOJENIb aTOMa, HyKJIIOHHAs

MOJIeJIb AaTOMHOTO $i/ipa MpHU PEeIIeHUH PU3NYECKUX 3a1a4

11.3

PacnioznaBate (usnueckue sBieHust (Mpolecchl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  DJIIEKTPOJMHAMUKMA H  KBAaHTOBOH  (pu3mKwM:
ANIEKTpUYECKass TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JICUCTBUS  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
AIIEKTPOMArHWTHAsl WHAYKIUS, JIeHiCTBHE MAarHUTHOTO TIOJsS Ha
MPOBOJHUK C TOKOM M JBIXKYIIHUWCA 3apsl, SJIEKTPOMAarHUTHBIE
KojeOaHus W BOJHBI, NPSAMOJMHEHHOE PpacHpOCTpaHEHUE CBeETa,
OTpaXEHUE,  TpeJoMJIeHHe, uHTeppepeHnus, audpakuus U
TOJISIpU3allis CBETa, AUCHEpCHs cBeTa, (porolnekrpuueckuii 3¢ dexTt
(boToapdexT), cBeTOBOEC MaBleHHWE, BO3HUKHOBEHUE JIMHEHMYATOTO
CIEKTpa aToMa BOJOPOJAa, €CTECTBEHHass W  HCKYCCTBEHHas

PaaruOaKTHBHOCTDb

114

OnuceiBaTh M3Y4YEHHBIE CBOMCTBa  BellecTBa  (DIEKTPUUYECKUE,
MarHuTHbIE, ONTUYECKUE, DJICKTPUUYECKYIO MPOBOJUMOCTh Pa3IMYHBIX
Cpel) © OJIEKTPOMArHUTHbBIE sIBIEHUS (TIPOIIECCHI), HCIOJIB3YS
(¢u3nueckue  BENWYMHBI:  DJICKTPUUECKUH  3apsan, Ccuila  TOKa,
JNIEKTPUYECKOE  HANpPSDKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHUE,
pa3HocTh noTeHmuanos, DJIC, paboTa TOKa, MHAYKIHS MarHUTHOTO
noyig, cuwia Awmmepa, cuia JlopeHna, WHAYKTUBHOCTh KATYIIKH,
SHEPTUsl ANEKTPUUYECKOTO W MArHUTHOTO TMOJEH, MepuoJ M YacToTa
Kosie0aHuil B Koe0aTeIbHOM KOHTYpE, 3aps/l U CHia TOKa B Mpoliecce
TapMOHUYECKHIX ANEKTPOMAarHUTHBIX KOJICOaHMUIA, (doxycHoe
paccTosiHME W ONTHUYecKas CHJIa JIMH3BI, MPU OMUCAHUH TMPaBUIBHO
TpPakTOBaTh (PUIWYECKUH CMBICT HUCIHOJB3YEMBIX BEIMYUH, UX
0003HaYeHHs] WM EOUHHIIBI; YKa3blBaTh (OPMYJBI, CBS3BIBAIOIINE

JAHHYIO (PU3MYECKYIO BETUYUHY C JPYTUMU BEIMYMHAMHU
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OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHHA U IMPOLECCHI, UCIIOJIb3YyA
(1)I/ISI/II-ICCKI/IC BCJIMYUHBI: CKOPOCThb J3JICKTPOMAI'HUTHBLIX BOJIH, JJIMHA
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 BCJIMYHH,
nX 0003HAYEeHUS U CANMHUIBI, YKa3bIBaTb q)OpMYJH)I, CBA3BIBAOIINEC
JaHHYIO (1)I/I3I/I‘I€CKyIO BCIIMYUHY C APYTUMHU BCIIMYHMHAMH, BBIYUCIIATH

3HaYeHUE (PU3NICCKON BEITMIUHBI

11.6

AHanu3upoBath (PU3MYECKHUE TIPOIECCHl U SBJICHUS, MCIOJB3YS
(¢u3uyeckue 3aKOHBI W NpUHOUNBL:  3akoH Owma,  3aKOHBI
MOCJIEOBATENILHOTO W TapaJlJIeIbHOTO COEIUHEHUS TPOBOJIHUKOB,
3akoH /[xoyns — JleHna, 3akOH 2J€KTPOMAarHUTHOW MHAYKLHH, 3aKOH
MPSIMOJTMHENHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUSI CBETA,
3aKOHBI ~ MPEJIOMJIEHUA  CBETa, ypaBHEHWE  OWHINTEWHA Ui
dboTodddexra, 3aKOH COXpaHEHHS DOHEPrUH, 3aKOH COXpPaHCHHS
WMITyJbCa, 3aKOH COXPAaHEHUs DJICKTPUYECKOTO 3apsna, 3aKOH
COXpaHEHHMs]  MaccoBOr0  4WcCla, TOCTyiaarel  bopa, 3akoH
paauoaKTHBHOTO paclajaa, TMpd ITOM pa3iudarh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE U YCIOBUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HAIpaBJICHUEC BCKTOpa MHWHAYKIIMKM MArHuTHOI'O IIOJIA

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

BBINONMHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYECKUX SIBICHUH U
IPOIIECCOB C MCIOJH30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHHIA; TIPU
3ToM (QopMyIHpOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOro
IKCMIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIIOKCHHOTO

060py,Z[OBaHI/IH, IIPOBOAWTD OIIBIT U (1)OpMy'J'II/Ip0BaTL BBIBObI

11.10

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

HCIIOJIb30BaTh U3BCCTHBIC MCTOAbI OICHKH HOFpeHlHOCTeﬁ HBMGpGHHI’I

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MUYECKUX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX ~ M3MEPEHUM; TpU OTOM KOHCTPYHpPOBaTb YCTaHOBKY,
(GUKCUpOBaTh pPE3YAbTATHl MOJYYEHHON 3aBUCUMOCTH (U3NYECKUX
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-
HCCJIEIOBATEIbCKOM U MPOECKTHOMN NEATEIBHOCTH C UCIIOJIb30BAaHUEM

MU3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PyI0BaAHUS

11.13

Pemate pacuérHbie 337a4d C SBHO 3aJaHHOW (DPU3NYECKON MOJEIBIO,
UCTIONB3Ys (pU3MUecKre 3aKOHBl M TNPHHIMIBI, Ha OCHOBE aHAIM3a
yCIOBHS  3a/Ja4d  BBIOMpAaTh  (PU3MUECKYIO MOJETb, BBIACIATH
¢u3nveckre BETUYUHBI U (POPMYIIBI, HEOOXOIUMBIE ISl €€ perieHus,
IPOBOAUTH PACUETHI U OLIEHUBATh PEAJIbHOCTH MOJYYEHHOTO 3HAUEHUs

(hbU3UYECKO BETUUHHBI

11.14

Pemats Ka4ueCTBEHHBIE 3a/1a4H: BBICTPaNBaTh JIOTUYECKHU
HEMPOTHUBOPEUMBYIO LIETIOYKY PACCYKJEHUW C OMOPOM HA U3y4YECHHBIE

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 MpPeJCTaBICHUs y4eOHOW W HAay4YHO-TOMYJISIPHOMN
nH(pOpMaLUY, MOJYYEHHON U3 Pa3IUYHBIX HUCTOYHUKOB; KPUTUYECKU

aHAIIM3UPOBATH MOJy4aEMYI0 HH()OPMAIUIO

11.16

OOBSACHATh MPUHLMUIBI NEHCTBHUS MAalIWH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS HX OE30MACHOTO HCIIOJIb30BAHUS 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 3HAHUSA MO (PHU3MKE B TIOBCEIHEBHOM
YKU3HU I obecrieueHus 6€30MacHOCTH Mpu OOpaIeHuy ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOWCTBAMH, JUISI COXPAHEHUS 3I0pOBbSI U

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
00s3aHHOCTM ¥  IUIAHUPOBATh JIEITEIBHOCTH B  HECTaHIAPTHBIX
CUTyallUsIX, aJeKBATHO OLIEHMBATh BKJAJ KaXJOTO M3 YYACTHHUKOB

IPYIIBI B pellIEHne paccMaTpuBaeMoi pooOIeMsbl




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox
pasjaena

Kona
MPOBEPAEMOro
3JIeMeHTAa

HpOBCPHEMbIe JIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYUHOI'O [TO3HAHU A

11

®usnka — Hayka o mnpuponae. Hayunwsle MeTOABl MO3HAHUS
OKpYXKarolero Mupa. Posib 3kciepuMeHTa U TEOpUH B IIpoLiecce

MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue Gpu3nyecKux sABJIEHUHN U mpoueccoB. Hayunsie
runote3pl.  dusnyeckne 3aKOHbl W TeopuH. ['paHMIBI
MIPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUS.
Ponb u Mmecto ¢pusnku B popMHpOBaHUY COBPEMEHHON HAayYHOU

KapTHHBI MUPA, B IPAKTUYECKOM IEATEIBHOCTH JIHOJEH

MEXAHHUKA

KNMHEMATHUKA

211

MexaHnudeckoe JABHKCHHC. OTHOCHUTENHLHOCTh MEXaHHYECKOTO

neuxeHus. Cucrema otcuéra. Tpaektopust

2.1.2

[lepemenienne, CcKOpocTh (CpeHsii CKOPOCTb, MTIHOBEHHAsI
CKOPOCTh) U YCKOPEHHE MaTepUAIbHON TOYKH, UX MPOEKIUU Ha
ocu cucTeMbl KoopauHar. CloxkeHHe TNepeMElleHud Hu

CJIOKECHUE CKOPO creit

2.1

2.1.3

PaBHOMCpHOC U PaBHOYCKOPCHHOC HpHMOJ’IHHGﬁHOG JABHMXXCHUC.
Fpa(bI/IKI/I 3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPCHU, ITyTU

H IIEPpCMCIICHUA MaTepHaHBHOﬁ TOYKHU OT BPpCMCHU

214

CBoOoaHOE MmajieHre. Y CKOpeHUe CBOOOTHOTO TaACHHS

2.15

KpHBOHHHeﬁHOG JABHIKCHHC. PaBHOMepHOC JABHKCHHUC
MaTepHaHLHOﬁ TOYKHU II0 OKPYXHOCTH. VYrinosas CKOPOCTD,
JINHEMHas CKOPOCTD. HepI/IOI[ n 4acToTa. HCHTPOCTpeMI/ITeJ'IBHOG

yCKOpEeHHe

2.1.6

Texnuueckue YCTpOﬁCTBaZ CIIMAOMCETP, ABUKCHHEC CHapsOOB,

LCITHBIC U PCMCHHBIC IICPCaAaIn




2.1.7

[Ipaktuyeckue paboTel. M3MepeHne MrHOBEHHOW CKOPOCTH.
HccnenoBanue COOTHOLICHMST MEXAY MYTSAMH, IPONWIECHHBIMU
TEJIOM 3a IIOCJIENOBATEIbHBIC PAaBHBIC IIPOMEKYTKH BPEMEHU
IIPM PaBHOYCKOPEHHOM JIBJKEHMM C HA4aJIbHOW CKOPOCTBIO,
paBHOM Hymwo. M3ydeHwe [ABWKEHMS 1IApUKa B  BSI3KOU
KuakocTu.  M3yueHue  IBMKEHHS  Tena,  OpOLIEHHOTO

TOPU30HTAJIBHO

2.2

JTMHAMUKA

221

[TpuHnun otHocuTensHOCTH ["anmwmites. Ilepsblii 3akoH HeroToHA.

HNuepupnanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuina. [TpyuHIMI Cynepno3unyuu cui

2.2.3

Bropoit 3akoH HproToHa I MarepuaNbHOM TOYKH B
nHepuuanbHoit cucteme otcuéra (MCO). Tperunii 3akoH

Hrrotona AJId MaTCpUuaJIbHBIX TOYCK

224

3akoH BceMupHoro Tiarotenus. Cuna Tsxectu. Ilepsas

KOCMHYECKasi CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHs CKOJILKEHUS U CHIIa
TpeHus: mokos. Kosaddunument tpenus. Cuna COMpOTHBICHUS

IIpU ABMKECHUU TEJIA B dKUAKOCTHU HJIU Ira3e

2.2.7

HOCTYHaTeJ'IBHOC U BpallaTCiIbHOC OBHKCHHC a0COJIFOTHO

TBEPJIOTO TETA

2.2.8

MoOMEHT cHIBI OTHOCUTEIHLHO OCH BpalcHUs. IIneyo cuikbL

VYcnoBus paBHoBecus TBEpAoro Tena B UCO

2.2.9

Texuuueckue YCTpOﬁCTBaZ IO AIIMNITHUKH, JBHXXCHUC

HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTnueckue paboTel. HM3ydyeHwe [BMXKEHUS Opycka MO
HAKJIOHHON TJIOCKOCTH TOJ JEHCTBUEM HECKOJIbKUX CHIL.
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOLIUX B
nedopMupyeMoil pyKUHE U PE3UHOBOM 00pasIle, OT BETHUNHBI
ux nedopmanuu. MccnenoBanue yclioBuil paBHOBECHS TBEPIOTO

T€JIa, UMCIOIICTO OCh BpAllICHUS

2.3

3AKOHbI COXPAHEHUA B MEXAHUKE

231

I/IMHYHBC MaTepHaHLHOﬁ TOYKH, CHCTCMbI MATCPUAIIBHBIX




TOYCK. I/IMHYHBC CHJIbl 1 UI3MCHCHUC UMITYJIbCa TCJIa

2.3.2 3akoH coxpaHeHus umnyisca B MCO. PeaktuBHOE 1BU>KEHNE
2.3.3 Pabora cubl
2.3.4 MOIIIHOCTb CUJIBI
935 Kunerndeckass sHeprus MarepuaJbHOW TOYKM. Teopema o
o KMHETHYECKOU SHEPIUU
[loreHunaneHas »Heprusd. IloTeHIManbHAs SHEPIUS YHPYro
2.3.6 nepopMUpOBaHHON MpyXuHBL. [loTeHIManbHas SHeprus Tena
BOJIM3H MMOBEPXHOCTH 3eMIIU
[loTeHnmaneHple W HeMOTEHUMANbHbIE CUJbl. CBsI3b pabOTHI
2.3.7 HENOTEHUUAIbHBIX CHJI C U3MEHEHHEM MEXaHWYEeCKOW 3HEepIruu
CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHeprun
2.3.8 Yupyrue v Heynpyrue CTOJIKHOBEHHS
239 TexHHYecKre yCTpONCTBA: JBMKEHUE PAKET, BOJOMET, KOIED,
o MPYKWHHBIN [TACTOJIET
[IpakTueckue paboThl. M3ydeHue CBSI3M CKOPOCTEH Tel TpHU
2.3.10 HeynpyroMm yaape. HccnemoBanue CBs3M pPabOTBI CHIIBI C
U3MEHEHHEM MEXaHWYEeCKOUM SHepruu Tena
3 MOJIEKVJISAPHAS ®U3UKA U TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU
OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISPHO-KMHETHYECKON TEOpHUH.
3.1.1 bpoynoBckoe nBwxkenue. uddys3usa. Xapakrep NBHKEHHS WU
B3aMMO/ICHCTBUS YaCTHI] BEILleCTBA
312 Mopenu CTpoeHHs] Ta30B, XHUAKOCTEH U TBEPABIX Tel H
o 00BsICHEHUE CBOWCTB BEUIECTBA HA OCHOBE ATHX MOJIEJeH
31 Macca w™onekyn. KonmuectBo BemectBa. [loctosiHHas
3.1 - ABoraapo
314 TermnoBoe paBHOBecue. Temrieparypa u e€ usmepenue. lllkana
o temneparyp Llenbcus
315 Mopnens naeansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-
o KWHETUYECKOW TEOPUH MICAIBHOTO Ta3a
AbGcomoTHas TemIieparypa Kak Mepa cpelHed KHHETHYeCKOM
3.1.6 SHEPrMM  TEIJIOBOrO  JBMXKEHUs dactull raza. [llkana

temneparyp Kenbuna




3.1.7

Vpasuenue Knaneiipona — Menneneena. 3akon JlaibToHa

3.1.8

l'azoBeie 3akoHbl. M3ompoueccsl B HMACAIBHOM Tra3e C
MOCTOSIHHBIM ~ KOJIMYECTBOM BEIIECTBA: HU30TEpPMa, H30X0pa,

n3zobapa

3.1.9

TexHuueckne ycTpoiicTBa: TepMOMETP, bapoMeTp

3.1.10

[IpakTueckue padotsl. Mi3MepeHne macchl BO3yXa B KJIACCHOM
KoMHate. lccnenoBaHue 3aBUCUMOCTH MEXJIy IapaMeTpamu

COCTOSHUA pa3pCKECHHOTO ra3sa

3.2

OCHOBbI TEPMOAMHAMUWKN

3.21

TepmonnHamudeckas cucrema. Bryrpennss JHEprus

TEPMOJMHAMUYECKON CUCTEMBI U CITIOCOOBI €€ N3MEHEHUS

3.2.2

KonmnuectBo Temiotsl u  paGoTta. BHyTpeHHssT 3Heprus

OAHOATOMHOI'O HACAJIBHOI'O Ira3da

3.2.3

Buapl  Temnomepenmavd:  TEIUIONMPOBOJHOCTh,  KOHBEKIIHS,
n3nnydyeHue. TemnoéMKOCTh Tena. YJelbHas TemIoEMKOCTb

BCIIIECTBA. PacuéT xonmduecTBa TEIJIOTHI IIpH TCIUIOIEpEaaydC

3.2.4

[lepBbIil 3aK0OH TepMOJIMHAMUKH. [IpuMeHeHue nmepBoro 3akoHa
TEPMOIUHAMUKHU K M30IPOIIECCAM. I'padmueckas

WHTEpIpeTamus paboThl raza

3.2.5

TemmoBble MamuHbl. [[pUHIUIIBEI TEUCTBUSA TEIJIOBBIX MAIIMH.
[IpeobpazoBanms SHEPTHUU B TEIUIOBBIX MallliHAaX.
Koaddumuent nmonesnoro aevicteus (manee — KIIJ[) TeruioBoi

MamuHbl. Hukn Kapao u ero KITJ]

3.2.6

Bropoii 3akon tepmonuHamuku. HeoOpatuMocTh mpoieccoB B
npuposie. TemnoBble ABHraTeNld. IKOJIOTMYECKUE MPOOIEMBI

TCIIOOHCPICTUKHU

3.2.7

Texuuueckue YCTpOﬁCTBaZ ABUT'AaTCJ]Ib BHYTPCHHCTO CropaHu,

OBITOBOM XOJIOMJIBHUK, KOHIUIIHOHEP

3.2.8

[IpakTruyeckue paboTel. Mi3MepeHue ynenbHOM TeroéMKOCTH

3.3

AT'PETATHBIE COCTOAHMA BEILECBA. ®A30BBIE IIEPEXO/IbI

3.3.1

Hap006pa303aHHe N KOHACHCAlLus. I/IcnapeHHe n  KUIICHHUC.
YaenpHas TCIIOTa r[apoo6p33013aH1/151. 3aBUCUMOCTD

TEMIICPATYPhI KUIICHUA OT AABJICHUSA

3.3.2

AOcommoTHas n OTHOCHUTCIIbHAsA BJIa>XHOCTb BO3yXa.




Hacsiennsiit nap

TBépnoe Temo. Kpucrammmueckue u  amopdHble — Tena.

3.3.3 AHu30oTpOInUsl CBOWCTB KpHUCTaLIOB. JKuakue KpHCTasuIbL.
CoBpemeHHbIe MaTepuabl
334 [InaBneHne u KpucTauM3anus. YIenbHas TEIUIOTA IJIaBJICHHUS.
o Cybnumanus
3.35 YpaBHeHUE TEIIOBOTO OanaHca
TexHuueckue  yCTpOWCTBA: TUTPOMETP H  ICUXPOMETD,
3.3.6 KaJIOpUMETD, TEXHOJIOTHH TIOJTyIEHUS COBPEMEHHBIX
MaTepHaioB, B TOM YHCIIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU
3.3.7 [IpakTnueckue padboTel. 3MepeHue BlIaXXHOCTH BO3/1yXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnekTpuzanusl  TelI.  OJEKTpudeckwii  3apsana.  JlBa  Buga
o ANMEKTPUICCKHX 3aPsI0B
412 [TpoBOAHHKY, AUDEKTPUKH U TTOTYITPOBOHUKH
4.1.3 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa
414 B3anmoneiictBue 3apsiioB. 3akoH Kymona
DnekTpuyeckoe mnosie. Hanpssk€HHOCTh 3JEKTPHUUECKOTO TOJIS.
4.1.5 [Tpuntum CYIIEPIIO3UIINH. Jlunun HanpsHKEHHOCTH
ANEKTPUYECKOTO MO
41 416 PaGota cun snexrpocratudeckoro noss. [lorenuman. PasHocts
MOTEHIIUAJIOB
417 [IpoBOHUKHM M AUANEKTPUKH B TMOCTOSHHOM 3JIEKTPUYECKOM
o noJie. J{usnexkrpudeckas MpOHUIIAEMOCTh
418 OnekrpoéMkocTs. KonaeHcatop. DIeKTpOEMKOCTh IIIOCKOTO
o KOHJICHCATOPa. DHEPrus 3apsHKeHHOTO KOHAEHCATOpa
TexHuueckue  yCTpoicTBa:  3JIEKTPOCKON,  AJIEKTPOMETP,
4.1.9 JIEKTpPOCTaTUYeCKas 3allluTa, 3a3eMIIEHHE 3JEKTPONpHOOpOB,
KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IIPUHTED
[Ipaktnyeckne  paGoTbl.  M3mepeHue  3IEKTPOEMKOCTH
4.1.10
KOH/IeHCaTopa
4.2 IOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMUYHBIX CPEJIAX




YcaoBus CYIICCTBOBAHUA ITOCTOSAHHOI'O J3JICKTPHYCCKOI'O TOKaA.

421 Ucrounuku Toka. Cuia Toka. [TocToOsIHHBINA TOK
4.2.2 Hanpspokenne. 3akon Oma ais ygacTka Lenu
423 DJEKTPUYECKOe CONPOTHBICHHE. YIENbHOE CONPOTHUBIICHHE
o BEIIECTBA
424 [locnenoBarenpHOe, mNapajulebHOE, CMEIIAHHOE COEIUHEHHE
o IPOBOIHUKOB
4.2.5 Pabora snexrpuyeckoro Toka. 3akon Jlxxoyns — Jlenua
4.2.6 MOUTHOCTH JIEKTPUUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — OJIC) u  BHyTpeHHee
4.2.7 CONPOTHBIIEHNE HMCTOYHMKA TOoKa. 3akoH OMa A NOJHOM
(3aMKHYTOM) AnekTprdeckoit menu. KopoTkoe 3aMbIkanme
DJIeKTPOHHASI TIPOBOAMMOCTD TBEPBIX METAJUIOB. 3aBHCUMOCTh
4.2.8 COTIPOTHUBIICHUS METaJJIOB oT TeMIIePaTypHI.
CBepXnpoBOAUMOCTh
DJIEKTpUYECKHil TOK B BakyyMe. (CBOWMCTBa 3JIEKTPOHHBIX
429
My4KOB
[TonynpoBonuuku. CoOCTBEHHAass U MPHUMECHAs MPOBOJUMOCTD
4.2.10 MTOJTYITPOBOTHUKOB. CgoiicTBa p-n nepexoa.
[TosrynpoBOAHUKOBBIE TPUOOPHI
4211 DONEKTPUUECKUH TOK B DJEKTPOJUTAX. OIEKTPOJUTHYECKAs
o JCCOLManus. DIEKTPOIU3
DJIeKTpUYeCcKuii  TOK B ra3zax. (CaMOCTOSITEIbHBIA U
4212 HECaMOCTOSITEIbHBIN pasps. Paznuunsie THIIBI
CaMOCTOSITENIBHOTO paspsana. Momnus. [1nazma
Texnudeckne ycTpoicTBa: ammepMeTp, BOJBTMETP, PEOCTar,
UCTOYHUKMA  TOKa,  DIIEKTpOHArpeBaTelbHble  MPHOOPHI,
4.2.13 AJIEKTPOOCBETHTEIIbHBIE MPUOOPHI, TEPMOMETP CONPOTHBIICHUS,
BaKyyMHbIH  JHOJ,  TEPMUCTOPBI U  (POTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIH JIMO/I, TallbBaHUKA
[IpakTnueckue paboTel. V3yueHune CMENIaHHOTO COETUHEHHUS
4214 PE3UCTOPOB.

M3mepenne OJIC UCTOUHMKA TOKa M €ro BHYTPEHHErO

COIIPOTHUBJICHUAL. Ha6J'IIOI[CHI/IC OJICKTPOJIN3a




11 KJIACC

Kon Koanposep
paszena 2eMOIO IIpoBepsiemble 3j1IeMeHTBI COAEPKAHUS
3JieMeHTa
4 DJIEKTPOAMHAMUKA
MAI'HUTHOE ITIOJIE. DJIEKTPOMATHUTHASA UHAYKIUA

IToctostHHble  MarHuThl. B3anmoaeilcTBHE  MOCTOSIHHBIX

431 MarHuTOB
MarnutHoe nosne. Bekrop MarHuTHOM MHAyKUuU. [IpuHiumn

4.3.2 cynepno3uiuu. Jlunum wmarautHOoM wuHAyknuu. Kaprtuna
JUHUNA MarHUTHOW MHAYKIIUU TIOJISI TOCTOSTHHBIX MAarHUTOB
MarnuTHoEe TOJIe NMPOBOJHMKA ¢ TOKOM. KapTtuHa nmHuMN
MoJjsl JUIMHHOTO TPSIMOTO TIPOBOJHHUKA U  3aMKHYTOTO

433 KOJIBIIEBOTO ITPOBOJIHMKA, KaTyIIKHA ¢ TOKOM. OmbIT Opcrena.
B3aumoaelicTBue mpoBOAHUKOB C TOKOM

43.4 Cuna Amriepa, €€ MO1yJib U HalpaBJICHUE
Cuna Jlopenna, e€ Moaynb W HampablieHWE. [[BrkeHue

4.3.5 3apsHKEHHOM 4YacTUIbl B OJHOPOJHOM MArHMUTHOM TOJIE.

43 Pa6ota cunbl Jlopenia

4.3.6 SIBIIeHME AIEKTPOMArHUTHOU UHAYKIIUU

4.3.7 [ToTok BEeKTOpa MAarHUTHOW MHIYKIIUH
OJIC wHayknuu. 3aKOH AJIEKTPOMArHUTHOM  MHAYKIIMHU

4.3.8 dapazes
Buxpesoe snextpuueckoe mnone. IAC wuHaykuuu B

4.3.9 IIPOBOJIHUKE, ABMKYHIEMCS MOCTYHNATEJIbHO B OJHOPOJHOM
MarHUTHOM I0Jie

4.3.10 [IpaBuso Jlenna
NHIyKTUBHOCTS. SIBienue CaMOMHAYKIINH. SOJIC

4311 CaMOMHIYKIINHI

4.3.12 OHeprust MarHUTHOTO NOJIS KaTyLIIKH ¢ TOKOM

4.3.13 DNEKTPOMAarHUTHOE T0JIE

4.3.14 Texanueckue YCTPOWCTBA: IIOCTOSIHHBIE MAarHMThl,




9JICKTPOMArHuThI, SJICKTPOABUTATCIIb, YCKOPUTECIIN

SJICMCHTAPHBIX YaCTUL, UHAYKIMOHHAA I1€Yb

4.3.15

[Ipaktuyeckue paboThl. VI3ydeHHe MAarHUTHOTO  TOJIS
KAaTylIKU C TOKOM. MccrnenoBaHue AEMCTBUS MOCTOSIHHOTO
MarHuTa Ha paMmKy C TOoKoM. MHccienoBaHue sBJIEHUA

3JIEKTPOMArHUTHOM MHIYKLIMU

KOJIEBAHWA 1 BOJIHBI

5.1

MEXAHUYECKUE U 5JIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenbnas cUCTeMa. CBobOoanble  KojeOaHUS.
lNapmonnueckue konedanus. Ilepuon, yacrora, ammuTyaa u

daza xonebaHuii

5.1.2

[IpyxuHHBI MassTHUK. MaTeMaTHYECKUA MAsITHUK

5.1.3

VYpaBHeHHE TapMOHWYECKUX Kojebanuii. Kunemarnueckoe u

IMHAMHAYECKOE OMUCAHKUE KOJIe0aTEIbHOr0 IBHKEHUS

5.1.4

[IpeBparienne sHEprUM NPU TAPMOHUYECKUX KOJICOAHUSX.
CBs3b  aMIUTUTYJBl KOJEOAHWH HWCXOMHOW BEITUYUHBI C

aMIUTMTYIaMU KoJieOaHui €€ CKOPOCTU U YCKOPEHHUS

5.1.5

KonebGarenbupiii KOHTYp. CBOOOIHBIC AJIEKTPOMArHUTHBIE
KoJ1ie0aHus B UealIbHOM KoJie0aTeIbHOM KOHTYpe. AHaJIOrus
MEXy MEXaHUYECKUMU u AIIEKTPOMArHUTHBIMU

kojebanusmu. ®opmyna TomcoHa

5.1.6

3aKoH COXpaHCHHUA OJHEPruM B HACAJTIBHOM K0JIeOATEILHOM

KOHTYpe

5.1.7

BBIHY)KI[GHHBIG MCXaHUYCCKUC KoJieOaHusl. Pe3onanc.
Pe3onancnas KpuBasd. BBIHY)KI[eHHBIe QJICKTPOMArduTHLIC

KoJieOaHusl.

5.1.8

[Iepemennsblii TOK. CHHYCOMIANIbHBIN IEPEMEHHBIN TOK.

5.1.9

MomiHocTh IICPEMECHHOI'O TOKaA. AMHJ’II/ITYI[HOC n

HeﬁCTBYIOHlee 3HAYCHUC CUJIbI TOKA U HAIIPSXKCHUA

5.1.10

Tpancdopmarop. IIpousBojacTBo, mepenada U norpediieHUe
EKTPUYECKOM  JHEPruu. OKOJOTMYECKHE PHCKH  IIpU
IIPOM3BOJCTBE  JJEKTpUueckol  sHepruu.  Kynberypa

HCIIOJIb30BAHUSA 3JICKTPOSHEPTHUH B MMOBCEIHEBHOM KU3HU

5.1.11

Texnuueckue ycTpoicTBa: cedicMorpad, 3NEKTPUUECKHI




3BOHOK, JINHUH JJIEKTpOIIepeaad

5.1.12

[Ipaktnyeckue  paboTsl.  MccienoBanue — 3aBUCHMOCTH
nepro/ia MalbIX KoJieOaHui rpy3a Ha HUTU OT JJIMHBI HUTH U
Macchl rpysa. MccinenoBanue nepeMEHHOrO TOKa B LENU W3
IIOCJIEIOBATEIILHO COCIMHEHHBIX KOHJEHCATOpa, KATYIIKUA H

pesucropa

5.2

MEXAHUYECKUE U 5JIEKTPOMAI'HUTHBIE BOJIHbI
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Mexanudeckue BOJIHBI, YCIOBUS pacnpocTpaHeHus. [lepuo.
CKopoCTh pacpoCTpaHEHUs U JJIMHA BOJHBI. [lonepeunsie u

IMPOAOJTbHBIC BOJIHBL

5.2.2

WNuTtepdepennus u nudpaxius MEXaHUYECKUX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. BeicoTra ToHa.

TemOp 3ByKa
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BHGKTPOMaFHI/ITHBIe BOJIHBI. Vcnosus HU3JTYyUCHUA
OJICKTPOMArHuTHBIX BOJIH. Bzanmvuas OopucHTalsA BEKTOPOB

E, B 1 v B 2y1eKTpOMarHuTHO BOJIHE B BaKyyMe

5.2.5

CaolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)k€HUe,
nperomiieHue, noJisgpu3auus, Iudpaxius, uHTepdepeHIus.

CKOpOCTb 31EKTPOMArHUTHBIX BOJIH

5.2.6

[lIxana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue

OJICKTPOMArHUTHBIX BOJIH B TEXHUKE U 6bITy

5.2.7

[IpuHIUIIBI PaTMOCBA3W W TEJICBUICHUA. Pamuosokarus.

DNEKTPOMarHUTHOE 3arps3HeHUE OKPYKAIOIIel CpeJibl

5.2.8

Texnuyeckne ycTpoMcTBa: MY3bIKaJbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBAsl JUArHOCTHKA B TEXHUKE U MEIUIMHE, pajap,

panuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neun

5.3

OIITHUKA

5.3.1

[IpsimonuHeliHOE paclpocTpaHEeHHWE CBETa B OJHOPOIHOM

cpene. JIyd cera

5.3.2

OTpaxceHHe cBeTa. 3aKOHBI OTpPAXKXCHUA CBCTA. HOCTpOCHI/Ie

I/1306pa>KCHI/II7I B IUIOCKOM 3€pKaJic

5.3.3

[penommenue cBera. 3aKOHBI MPETIOMIICHUS cBeTa. AOCOTIOTHBIN

IMMOKa3aTeiib IPCIIOMIICHUA

5.3.4

[TonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbI yroa moJHOTO




BHYTPEHHETO OTPAKEHUS

5.35

Hucnepcust cBeta. ClnoxHbIA cocTaB 6enoro csera. L{ser

5.3.6

Cobuparomue W pacceMBarolve JWH3BL. TOHKas IJWH3A.
DOKYCHOE PACCTOSIHUE W ONTHUYECKAs] CHJIA TOHKOW JIMH3BI.
[TocTpoenne n300pakeHU B COOMPAIOIINX U PACCEUBAIOIINX
muH3ax. PopMmyna TOHKOM JMH3BL. YBEIHMYEHHUE, JaBaeMOeE

JIMH30U

5.3.7

[Ipenensl TpUMEHUMOCTH TEOMETPUYECKON ONTHKH

5.3.8

WNurepdepennus cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBUS
HaOII0IeHUS MaKCHUMYMOB u MUHUMYMOB B
UHTEp(PEPEHIIMOHHON  KapTUHE OT JABYX  CHH(Da3HBIX

KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakuus ceera. [udpakuuonnas pemérka. YcioBue
Ha6J'IIO)IeHI/I${ TJIaBHBIX MaKCUMYMOB npu naacHuun

MOHOXpPOMAaTHYECKOI0 CBETa Ha TU(PAKIUOHHYIO PEHIETKY

5.3.10

[Tonspuszanus ceera

5.3.11

TexHudeckne yCTpOWCTBA: OYKH, JIyma, QoToarnrmapar,
IMPOEKIMOHHBIN armapar, MUKPOCKOTI, TeJIECKOI, BOJIOKOHHAs

ONTHKA, TUGPAKIIMOHHAS PEIIETKA, TOISPOU

5.3.12

[IpakTnueckue paboTHI. N3mepenne MoKazaresst
npenomieHus. VcciemoBanue CBOWCTB M300pakeHU B

nuH3ax. Habmronenue nucrnepcuu cBeta

RJIEMEHTHI CTIIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

FpaHI/IHBI IIPUMEHNMOCTHU KJ1aCCUYECKOM MCXaHUKH.

HOCTYHaTLI TCOPHHU OTHOCHUTCIBbHOCTH: HWHBAPUAHTHOCTDH

01 MOJAYNsi ~ CKOPOCTHM  CBeTa B  BaKyyme, MPHUHIIMI
OTHOCHTEIBHOCTH DHHINTEHA
0 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMECHHU
6.2 U COKpAIICHHUE JUTUHBI
6.3 DHeprus U UMIYJIbC CBOOOAHON YaCTHUIIBI
CBs13b MacChl C DHEPTHEH U UMITYJICOM CBOOOHOM YaCTHUIIBI.
0.4 DHeprus MoKosi CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU




®otonbl. @opmyna Ilnanka cBs3u sHeprum (PoToHA € €ro

rid 4acTOTO. DHEPrus U UMITYILC HOTOHA
OtkpeiTne u wuccnenoBanue ¢orodpdexra. Ombiter AT
ri2 Cronerosa. 3akoHbI GoTodhdexTa
VYpaBuenue OiHmTeiHa it poTtordderra. «KpacHas
713 rparuna» Gorosddexra
7.14 Jasnenue cBera. Onbitel [1.H. JIeOeneBa
7.15 XUMHYECKOE AEHCTBUE CBETA
TexHuyeckue ycTpoHcTBa: (OTOAIEMEHT, (POTOAATUHK,
716 COJIHeYHas 6aTapesi, CBETOIUO
CTPOEHUE ATOMA
Mogenb atoma Tomcona. OnbiTel Pezepdhopaa mo
721 HCCIIeIOBAaHMIO CTPOEHHUs aToMa. [1maneTapHas Mojiens aToMa
[Tocrynatel bopa. U3nydenne u mornomieHre (GOTOHOB MpHU
7.2.2 Mepexoje aToMa ¢ OJJHOTO YPOBHS SHEPIUU Ha Apyroil. Bubl
criekTpoB. CIEKTp ypOBHEW 3HEPrUU aTOMa BOJA0poaa
BonHoBeie  cBoiictBa yactuil. Bomuel  ge  bpoins.
2 7.2.3 KopmnyckynispHO-BOJIHOBOM JTyaJIu3M. Judpakums
3JIEKTPOHOB Ha KpUCTaJljax
CrnoHTaHHOE W BBIHYXJEHHOE H3JIy4eHUE. YCTpPOHCTBO U
124 OPUHLIKI PabOoTHI J1a3epa
Texuuueckue YCTPOMCTBA: CIIEKTpaJIbHBII aHanu3
123 (cexTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTEP
7.2.6 [Ipaktrueckue padotel. HabmoneHne TuHeyaToro crekTpa
ATOMHOE A1PO
7.3.1 MeTto1bI HAOMIOAECHUS U PETUCTPALIUH DIIEMEHTAPHBIX YACTHI]
OtkpeiTue panumoakTuBHOCTH. OmbiTel  Pesepdopma 1o
OTIPE/ICTICHUIO COCTaBa PaJOaKTUBHOTO u3mydeHus. CBolicTBa
132 anb(da-, 6era-, raMMa-u3nydeHus. BnusHue paguoakTHBHOCTH
3 Ha JKMBbIE OPraHU3MBbI
OTkpbITHE TIPOTOHA W HeWTpoHa. HykinoHHas monens sapa
7.3.3 leitzenbepra — MBanenko. 3apsa aapa. MaccoBoe YuUCIO
sapa. M30Tonsl
7.3.4 Anbda-pacniaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmha.




INamma-uznyuenne. 3aKoH paJliOaKTUBHOTO paciajia

7.3.5

DHeprusi CBsI3M HYKJIOHOB B sifipe. Slnepubie cuibl. [ledexr

MacCChI gapa

7.3.6

SnepHble peakuuu. Jlenenue U CHHTE3 sSAep

7.3.7

Snepubiii peakrop. Tepmosinepubiii cunte3. [IpoOnemsl u
MEePCIEKTUBBI SIEPHOMN SHEPTETUKU. DKOJIOTUIECKUE aCTIEKThI

SIIEPHOM DHEPTETUKH

7.3.8

DnemMeHTapHbIe YaCTHUIBI. OTtkpbiTHE IIO3UTPOHA.

DOyHIaMEHTAIbHBIE B3aUMOJIEHCTBUS

7.3.9

TexHuueckue yCTpOWCTBa: JO3MMETp, Kamepa BuibcoHa,

AJICPHBIN peakTop, aTOMHass 6oM0Oa

7.3.10

[IpakTnueckue pabothl. MccnenoBanue TpekoB dacTull (IO

TOTOBBIM (oTOrpadusim)

OJIEMEHTBI ACTPOOU3NKHA

8.1

Bun 3Bé3aH0T0 HeOa. Co3Be3aAMsI, SIPKUE 3BE3/BI, TIAHETHI, UX

BUIMMOE JBHKECHUE

8.2

Conneunas cucteMa. I[lmanersl 3emHO# rpynmbl. [lmaneTsi-
TUTAHTHI U UX CIIYTHUKH, KapJIMKOBbIE TUIaHEThl. Masbie Tena

CoOHEYHOH CUCTEMEI

8.3

Comnre, dpotochepa u armochepa. ConHeuHast aKTUBHOCTh

8.4

Ncrounuk sneprun CoJiHIA U 3BE3NT

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKH: Macca, CBETUMOCTb,
pamdyc, Temmeparypa, HMX  B3aUMOCBs3b.  J[marpamma
«CTIEKTPAIbHBIA KJIACC — CBETUMOCTBY». 3BE3BI TJIaBHOM
MTOCJICIOBATEIFHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTEY JUIS

3BE3 ] TJIaBHOM IoCJICAOBATCIIBHOCTHU

8.6

Buytpennee crpoenue 38&31. COBpeMeHHbIE MPEICTABICHHS
0 MPOUCXOXkAeHUH M ABoJiroruu CoJHIa W 3BE3]. ITarbl KU3HU

3BE3I

8.7

Mneunsiii I[Iyre — Hama 'anaktuka. CnupanbHas CTpyKTypa
lNanaxkTuky, pacupenencHue 38€31, ra3a v nsuid. Ilonoxxenue
u nwxenne Connua B [anmaktuke. Ilnockas u chepudeckas

noacucTemsul I'amakTuku

8.8

Tunel ranaktuk. Paguoranaktuky u kBasapbsl. YEpHBIE IbIPBI




B dpax rajJakTHUK

Bcenennas. Pacmimpenune Bceenennoil. 3akon  Xa0b6ia.

Pazberanue ranakruk. Bo3pact u paguyc Beenennoi, Teopus

8.9
bosbmoro  B3peIBa.  Mogens  «ropsder  BceneHHOMN.
PennkroBoe uznyuenue
g Macmirabnast  crpyktypa Bcenennoil.  MeraranakTuka.
.10

Hepeménnbie mpoOieMbl acCTpPOHOMUU
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