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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeacTtaBieHHbIXx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3aluaXx Poccuiickon Oenepanuu, peAN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBlI MHupa oOyyawomuxcs 10-11 kmaccoB rmipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiMm OI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrUd MEXKIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIE IENH M3Y4YeHUS (PU3UKU HA YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJjaM 00yUYEeHMS;

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 PU3NKH — CHCTEMOOOpa3yONTUi
JUIS €CTECTBEHHO-HAYUYHBIX Y4EOHBIX MPEIMETOB, OCKOIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mdeckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOTMH B cdepe SHEpPreTHUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMH CBOMCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUpPOBAHHE YMEHHH MPUMEHSThH
HAy4YHbII METO]I TO3HAHUS [IPU BBINOJHEHUH UMH YUEOHBIX HCCIIEOBAaHUMN.

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



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

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

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

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

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TMOCBAIIEHHBIX JKOJOTMYECKUM TMpobiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBISOTCA (uU3uveckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IJIaHUPOBAaHUSA U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpioe BHMMaHWE YIENAETCS PEUIEHUI0 PAacYETHBIX U KadeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. /(s KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBECHHO-HAYYHOTO IMUKIa. B kaOuHeTe (DU3WUKH JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTH W OOCCICYMBACT ITOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE ISl YYEHHYECKUX MPAKTHUYECKUX pPadoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITMGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEIA;

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

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
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, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne ITUX 1eNield 00ecTeunBaeTcs PelieHneM CISAYIOMUX 3a/1ad B

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



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPO(DU3UKH;

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

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢uznueckoll MoJenblo, 3ajay, MOAPa3yMEBAIOLIUX CAMOCTOSTEIBHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITEIbHOTO TUJIAHUPOBAHUS U TPOBEACHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpEIHETO OOIIETO
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€NA€T BBIOOP
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COILEPKAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o npupone. Haydnble MeTOAbl NO3HAHUSA OKPYKAIOLIETO
mupa. Ponp »sKcnepuMeHTa M TEOPUH B IPOLECCE II03HAHWUS IPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MYECKUX SBIEHUH M mpoueccoB. HaydHble rumotessbl.
duznyeckrue 3aKOHbI U TeOpUH. ['paHHIIbI TPUMEHUMOCTH (U3HUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3nku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe aBHxkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKCHUS.
Cucrema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpsAMOJMHEHHOE IBrKeHHE. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHUA
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBhIO. YTJIOBass CKOPOCTb, JIMHEMHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LICNIHBIC U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATHUYECKHUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGmionenune aBukeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaieHHUS.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

HccnenoBanre COOTHOMIEHHUS MEXAY MNYTSIMH, MPONUICHHBIMM 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 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocurensHOoCcTH  ['amunes.  lIlepseii  3akoH  Hbrorona.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

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

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

Tpenue. Buasl 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 U BpalaTeIbHOE TBUKEHHE a0COIIOTHO TBEPAOTO TeMa.

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

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

Jlemoncmpayuu

SIBneHne uHEpIUH.

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. Buapsl paBHOBECUS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



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

HccnenoBanue ycloBUM pPaBHOBECHUS TBEPAOrO TeEla, HMEIOLIET0 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.

Pabota cunbl. MOIIIHOCTE CUJTBI.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

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

[ToTeHupanbHple W HEMOTCHIMATIBHBIC  CHJIBL. CBs3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHHS 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 MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIIBIX TEJI M 0OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjielie. Macca u
pa3mepsl MoJiekyi. KommdectBo BemectBa. [loctosiHHas ABoraapo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeoHEW KWHETHMYECKOW SHEpPruM TEIUIOBOrO JBMKEHUs vactul raza. [llkama
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUUYECKOE MPUMEHEHUE. TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

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

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

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

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenne Macchl BO3AyXa B KJIAaCCHOM KOMHAaTe€ Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepMmonuHamuueckass cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJIMHAMUYECKOU
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEmIOTHI IpU TeTuionepeaaye.

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

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

TermoBble  MammHbl.  [IpuHOMIBI  AEWCTBHMA ~ TEIUIOBBIX  MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE TPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATyHHOU TpyOKe myTéM TpeHUs (BUIACOACMOHCTPALIHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

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

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomsi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

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

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUs CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJYUYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpuCTalIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsna. J(Ba Buaa 3IEKTPUYECKHUX
3apsinoB. [IpOBOJHUKYM, AUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsiI.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  anekrpocratudeckoro  moiss.  [lotenuuman.  Pa3HocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TET.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJIACTUH, PACCTOSIHUS MEK1y HUMHU U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

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

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

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILICIIBHOE, CMEIIAHHOE COEIUHEHUE TPOBOJHUKOB.

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.

DONEKTpOHHAsi ~ NPOBOJAMMOCTh  TBEPIABIX  METAUIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

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

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



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

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

Jlemoncmpayuu

N3mepenue cuiibl 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[EeHKA BHYTPEHHET'O CONMPOTUBIICHUS.

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 37MeKTpOABMKYIIEH CHIbI UCTOYHMKA 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, XUMHUH, Teorpaduu 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 YypaBHEHWH, JHHEWHas (QyHKIUS,
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 KIIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  NMOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bektop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WUHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe TOJI€ TPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKUHAH
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTylIKU ¢ TOKOM. OnbIT DpcTtena. BzaumoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBlieHUE. J[BUKEHHE 3apsiAKEHHOU YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuitbl Jlopenta.

SlBneHne 3IIEKTPOMAarHUTHOM HWHAYKIUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe moJie. ODIEKTPOIABIKYIIAs Cujla HHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

IIpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, 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 31eKmMpPOMAZHUNHbBLE KOJ1eOAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
[Napmonnyeckue konebanus. [lepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHU4YECKUH MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosieOanuii. [IpeBpalenne sHeprun nNpu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHUS B
UJCATBbHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
HHEPTUU B UJCATHHOM KOJeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KoseOanus. Pezonanc. BeIHY)I€HHBIE 2JI€KTPOMATrHUTHBIE KOJICOaHN.

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

Tpauchopmatop. [IponsBoacTBo, mepenada U NMOTPEOIICHUE AIEKTPUUECKON
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

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

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb AMHUH 3JIEKTPOINEpeiayu.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

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

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

Tema 2. Mexanuueckue u 31eKmpomazHummbsle 601Hbl

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

3Byk. CkopocTb 3ByKa. [ pomMKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpoCTb INEKTPOMArHUTHBIX BOJIH.

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

[TpuHIMTIBI paguOCBsI3U U TeleBUACHUS. Paguonokanus.

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 oTpakeHus U MPEIOMIICHUS MEXaHMYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

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



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
IpesioMJIeHUEe, NOaspu3anus, Judpakums, UHTEpPEpeHIIHS.

Tema 3. Onmuxa

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

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

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

ColOuparomue u pacceuBaromue JuH3bl. ToHkas nuH3a. DdokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBass ontuka. WuTepdepenumst cBera. KorepeHTHbIE HCTOYHUKH.
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
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

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

Jlemoncmpayuu

[IpssMonMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOUIBIO MPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmonenue nucnepcun ceera.

Paszznesn 6. OcHOBBI cCIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBPHOCTh OJHOBPEMEHHOCTHU. 3aMEJICHHE BPEMEHU U COKpALIECHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHLIBIL.

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

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHMOBOU ONMUKU
®otonbl. ®opmyna [lnanka cBa3u sSHEpruu PoTOHA C €r0 YaCTOTOW. DHEprus
¥ UMITyJIbC (HOTOHA.
OTtkpeiThe u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuiia
dboTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeOGenena.

XUMHYECKOE JIEUCTBUE CBETA.

TexHuueckne yCTpoCTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Hccnenoranne 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas Mmogmenp aroma. lloctynmater bopa. M3nyuenume u mnormiomeHue
(GbOTOHOB TpW Mepexojie aroMa C OJHOTO YPOBHS DHEPrUUM Ha Apyrou. Bumawl
cnekTpoB. CHEKTp ypOBHEN SHEPIUU aTOMa BOJOPO/IA.

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

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

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



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hykmonnas mopens siapa ['eitzenOGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

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

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

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

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

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertobl HAOJIIOIEHNS U PETUCTPALIUN AJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

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

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

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

Bun 3BésnmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» ISl 3BE3]] TJIAaBHOM IMOCJIEI0BATEIBbHOCTH. 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
I'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHbIE IBIPHI B sAapax
rajakTHK.

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

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Ponb Qu3ukm ©u acTpoHOMHMM B 3KOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TIPEJCTAaBICHUNA O (UUYECKOM KapTUHE MHUpa, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy 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, Teorpadyu ¥ 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 YPaBHEHHUM, TPUTOHOMETPHUUECKUE
(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,
onpeiesieHne TIOMAAU IIOCKUX (GUryp u o0bEMa Tel.

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

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



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

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



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

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

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC PE3yJabTAThl OCBOCHUSI yueOHOro npeaMera «Ou3nKay JTOKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIHIMPEHHE KUZHEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU I€STEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMHM 00YJaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPakKITAHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEILHOM OpraHu3alluy;

yYMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM IrPa)I1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETHYECKOE OTHOIIEHNWE K MUPY, BKIIFOYasl ICTETUKY HAyYHOTO TBOPYECTBA,
MpUCYIIEeTro (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

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

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUM B OKPYKAIOIIEN CPEJIE HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

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

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

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

METAIIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIMPOBAaTh M aKTyaJIM3UpPOBaTh  MPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTIPENIETATh IETH JEATSIBHOCTH, 3aJaBaTh IapaMEeTPbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHMS B  paccMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAIbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCIEACTBUH JACSTEIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KU3HEHHBIX TTPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUiX, B TOM YMCJIE IPU CO3/IaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PUBHKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE€ pEIICHUS 3aJadyd pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

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

JaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

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

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

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

CTaBUTb NPOOJIEMBI U 33a4H, TOIMYCKAIONINE albTEPHATUBHbBIE PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTU3aLMI0 M HHTEPIpETalri0 MHGOPMALMU PA3IUYHBIX BHUIOB U (POopM
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUH HSPrOHOMHUKH, TEXHHUKH O€30IacHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
(dopmy mpencTaBiIeHHs U BU3yaIH3alUu.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QIUKTHBIX CUTyallud M  CMST4arh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IPUHUMATh LM  COBMECTHOW  JACATENIIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
001t 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.

PeryasiTuBHBIE YHUBeEPcAJbHbIe YUeOHbIE eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHHS PACUETHBIX U KAYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

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

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

WCIIOJIb30BaTh NMPUEMBI peIeKCUU JJIsl OLICHKU CUTYallud, BIOOpAa BEPHOTO
pelieHus;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO0 HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSITEIbHOCTH;

IpUHUMATh Ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e pPe3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

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

CaMOCO3HaHMs, BKIIOYAIOIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOC
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHECHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, HHUIIMATUBHOCTh, YMEHHME JCHCTBOBaTb HCXOJS H3 CBOUX
BO3MO>KHOCTEH;

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

COITMATbHBIX HABBIKOB, BKJIIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIIICHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pernaTh KOH(PIMKTHI.

INPEIMETHBIE PE3YJIbTATHBI

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

JEMOHCTPUPOBATh HA MPHUMEPAX POJb U MecTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KApPTUHbI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (QPU3NUECKHX MOJEICH:
MaTepHalibHas TOYKa, MHEpIIMaIbHas cUcTeMa OTcuéra, abCONMIOTHO TBEPIOE TENO,
WJICAIBHBIN Ta3, MOJACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;

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



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJCHUE Tel, JBWKEHHE [0 OKPYXXKHOCTH, HWHEpIHUs,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUsS, KUIEHUE,
BJI&YKHOCTb BO3/1yXa, MOBBIIICHUE TABJICHUS T'a3a MPU €r0 HATPEBAHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, IMEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO0 BEIUUYUHY C JIPYTUMHU
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTHUUYECKOTO JABMIKCHMSI MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(GU3MUECKYI0 BEIMUMHY C IPYTUMHU BETMYUHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
NpU OINKCAHWU TPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMIIBL; 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHS BEILIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
bOpMyITHUPOBKY 3aKOHA, €r0 MAaTEMAaTHYE€CKOE BBIPA’KEHHE W YCIOBHUS (TpaHULIbI,
00J1acTH) MPUMEHUMOCTH;



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

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE ¥ KOCBEHHBIE U3MEPEHUSI (PUBHUUECKUX BEIUYUH, TPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYMPOBATH YCTAHOBKY,
¢dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTro JKCIEpPUMEHTa, Yy4eOHO-HCCIETOBATEIbCKON W MPOEKTHOM
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BBIOMpATh (HU3MUECKYI0 MOJIEb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pelaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMOpOl Ha M3yYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIpE/ICTaBIICHUS Y4eOHOW W HAay4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJyYaeMyI0 HH(POPMAIIHIO;

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

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCETHEBHOU >KU3HU
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpymNe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYNNbl, pPAlNMOHAIBFHO pacHpeieNaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 KJjacce mnpeaMeTHbie pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y O0YJAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTHUECKON NEATEITHHOCTH IOJEH, IETOCTHOCTh M EIUHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETa, SiACpHAs
MOJIelb aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOTO sApa NpPHU pelIeHUH (HU3HUECKUX
3ajay;

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

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTb  pa3IUYHBIX  Ccped) |
AIEKTPOMArHUTHBIC SIBJICHUS (TPOIECCHI), MCHONB3Ysd (U3UUYECKUE BEIUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJsi, cuia Awmrepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTyIIK{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO TMOJeH, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CHUJIa JIMH3BI, TPU OMHCAHWH TPABUIBHO TPAKTOBATH (HHU3MUCCKUUN
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHUS U TPOLECCHI, HUCIOIB3Ys
(du3nuecKkre BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U



4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, MEPUO/] MOJypacaaa, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUNU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3bIBAIOIINE JaHHYI0 (U3UMYECKYI0 BEIMYMHY C JIPYTUMH BEJIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTU3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Ppuznueckue
3aKOHBl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIRHOIO U MapaJlIeIbHOTO
COCIMHEHUsI NPOBOAHUKOB, 3aKOH J[koyma—JleHla, 3aKOH BJIEKTPOMArHUTHOM
WHJIYKIUY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa 1151 PoTtorddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXpaHECHUs
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUs] MAacCOBOTO 4ucia, mocTysarsl bopa,
3aKOH PaJMOaKTHUBHOIO pacmajia, Mpu dTOM pa3IndaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
PUMEHUMOCTH;

ONpeAesATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi MPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh M OMHUCHIBATh H300pa)KEHUE, CO3/1aBAEMOE IUIOCKUM 3E€pPKaJIOM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUN: IPU 3TOM
dopmynupoBath mpoOieMy/3ajady W TUNOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIMUYWH, TPU
TOM BBIOMPATH ONTHUMAJBHBIN CIOCOO HM3MEpPEHUs W HUCIOJIb30BaTh M3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3YNbTATHl MOJYYECHHON 3aBUCHUMOCTH (U3MYECKUX BEIMYUH B BHJE TAOIUI] H
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 YCTPOWCTB U J1aDOPATOPHOIO
000pyTI0BaHMS;

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



HEeoOXonuMble NIl €€ pEelleHUs, MPOBOJUTH PacyE€Thl U OLEHUBATH PEAJTbHOCTH
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

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

UCIIOJIb30BaTh ~ MPU  pEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TMIpeACTaBlIeHUd Y4eOHON W Hay4YHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

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

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIETO MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

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

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&KJIOT0 U3 YYaCTHUKOB I'PYIIIBI B PEILIEHUE paccMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. PUSUKA U METO/JbI HAYUYHOTI'O IIO3HAHUA
bubmmoreka [{OK
1.1 ®u3MKa 1 METOIbl HAYYHOT'O TIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 K
HHEMata > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7FALDF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
OcHoBbI MOJIEKYJIIPHO-KUHETUYECKO N bubnuoreka [IOK
3.1 9 1
TEOPUH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 10 1
OCHOBbI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUSI BEIIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24



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

Pazpnen 4. QJIEKTPOJAUHAMUKA

bu6mmoreka [IOK
4.1 1
DeKTpOCTATHIA 0 https://m.edsoo.ru/7f41bf72
4.2 [TocrosiHHBIN n1ekTpUUYeckuil TOK. Toku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KUIACC

KonunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarnutHoe  moJjie.  DIeKTpoMarHUTHas 11 1 3 bubnuoreka [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 Mexanndeckue U 3JIEKTPOMAarHUTHBIE 9 1 bubmuotexa [JOK
' KOJIeOaHus https://m.edso0.ru/7f41c97¢c
Mexanndeckue U 3JIEKTPOMarHUTHBIE bubmuorexa [JOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
23 Orrrrka 10 3 bubmorexa OK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OcHOBBI CIIEIUAIbHOM TEOpUH bubmuoteka [JOK
3.1 4 1
OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pazgen 4. KBAHTOBAS ®U3UKA
N bubmuoreka [JOK
4.1 6
DIIEMEHTHI KBAHTOBOH OIITHKH https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SApO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;f:;icl)_.[ r(3/1§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOILIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 l:tlfrfsnlpll ;f:(;::)g r(lj/I;f41097c
Hroro no pazneny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE

N Tema ypoka Konrtpoabubie | IlpakTnueckue Aara wppoBLIe

n/n Bcero HU3yYeHHUs o0pa3oBaTe/ibHbIE

padoTsbI padoThI pecypest

1 ®usuka — Hayka o npuponae. Hayuneie 1 bubnuoreka [JOK
METO/Ibl IO3HAHMS OKPYKAKOLIET0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 Mmecto ¢puzuku B GopMupoBaHUN

2 COBPEMEHHON Hay4YHOM KapTHHBI MUpa, 1 Bubnuorexa LIOK

. - https://m.edsoo.ru/ff0c33e6
B MPAKTHUYECKON NEATEITLHOCTH JIFOACH
Mexannueckoe JIBUKECHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 bubmmoreka [{OK
nBkeHus. Ilepemenienue, CKOpOCTH, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE MPSAMOJIMHEUHOE 1 bubnuoreka [JOK
NIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE MPSAMOJIMHEUHOE 1 bubnunoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOOmHOE  IIaJICHHE. Yckopenue 1 bubnuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe nuxenue. [[BrwxeHue 1 bubmuoreka [JOK
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHuun otHOcuTenbHOCTH ['anmuies.

8 WNHepuuanbHble  CHUCTEMBI  OTCYETA. 1 bubmmorexa [JOK

. https://m.edsoo.ru/ff0c3be8
[IepBriit 3ak0H HproTOHA

9 Macca  Tena. Cuna. [TpuHIMD 1 bubnuoreka [IOK

Cynepno3uiuu cuil. Bropou 3akoH https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

HeroTona aiis MarepuaibHOU TOYKH

Tpetud  3aKkoH Herotona JUIst

bubmuoreka [JOK

10 MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro Ttsrorenus. Cuna

11 TSKECTH. [IepBas KOCMHYECKast brbmmorexa LOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH
bubmmoreka [{OK

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena htts://m.edsoo.ru/ff0c3e18
Cuna Ttpenus. KoabdunmeHt tpeHwus.

13 Cuna cgnpOTHBneHEs(fb npu }IBI/IfKeHI/II/I bubmorexa HOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HIIU Ta3e
[ToctymarenbHO€ W BpamareabHOE

14 JBIDKEHHE aOCOJIOTHO TBEPIOTO Tena. bu6moreka [IOK
MowmenT cunsbl. [lnewo cuibl. YcioBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmnynsc MaTepuaibHON TOYKH,

15 CHUCTEMBI MaTepHaTbHBIX TOYEK. bubnuoreka [IOK
Nmnynec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTHBHOE IBHYKEHHE
Pa6ora u MOIIIHOCTb CHUIBIL.

16 Kunernueckas sHeprusi MarepuagsbHON bubnuoreka [JOK
Toukd. Teopema 00  H3MCHEHUU https://m.edsoo.ru/ff0c4502
KMHETUYECKOI SHEeprun
[ToTenmmanpHas SHEprusl.

[lorenunanpHas ] SHEprus  ynpyro BuGmiorexa IOK

17 | nedbopmupoBaHHOU HIPYKHHBI.

IloTenumnanbHas SHEprus TCiia BOJIM3H
MOBCPXHOCTU 3eMin

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

18

[ToTeHManbHbIE W HEMOTCHIIMAILHBIC
cwibl. CBS3b pabOTHI HETIOTEHITMATLHBIX
CHJI C H3MECHEHUEM MEXaHUYECKOW
SHEPrud  CUCTEMBI  TeIl. 3aKoH
COXPAHCHHUS MEXaHHYECKOW YHEPTHH

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopuass paborta «lccrmenoBanme
CBA3M paboOThl CHJIBI C H3MEHEHHEM
MEXaHWYECKOM DHEpruM  Teja  Ha
MpUMEpPEe  PACTSKEHHS]  PE3UHOBOIO
KIyTay

20

KoutponsHass  paGota 1o  Teme
«Kunematuka. JlmHamuka.  3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO-
KUHETUYECKOM Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep IBHKEHUS U B3aUMOJICHCTBUS
YacTHUI[ BellecTBAa. MoJenu CTPOCHHS
ra3oB, KUIAKOCTEH U TBEPABIX TEJ

23

Macca MOJIEKYJI. KonunuectBo
BeniectBa. [locrosinnas ABoraapo

24

TennoBoe paBHoBecue. Temneparypa u
e¢ wusmepenue. lllkama Temneparyp
Llenbcus

25

Uneanpupnit raz3 B MKT. OcnHoBHOE
ypaBHeHne MKT

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

26

AbGcomoTHas Temrmeparypa Kak Mmepa
cpenHen KMHETUYECKON SHEPIruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JIBU>KEHUS MOJIEKYJL. YpaBHeHue
MenneneeBa-Kianeitpona

27 3akoH JlanpToHa. ["a30BbIE 3aKOHBI
Jlaboparopuass paborta «lccrmenoBanme
28 3aBUCUMOCTH  MEXAYy IapameTpamu
COCTOSIHUS Pa3peKEHHOTO ra3ay
29 N3omnponeccel B M€aIbHOM ra3e M UX bubnnorexa [JOK
rpaduyeckoe npeacTaBieHNue https://m.edsoo.ru/ff0c570e
Bryrpennss SHeprus
TEPMOJMHAMUYECKON CUCTEMBI "
crocoOnl e€’ m3MmeHeHHs. KomamdecTBo bu6moreka [IOK
30
TEIJIOTHI W pabota.  BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHsl OJHOATOMHOTO  HJCAIBHOTO
rasza
bu6mmoreka [IOK
31 Buyet Tenonepe iau https://m.edsoo.ru/ff0c5c36
VnaenbHasgd TEIUIOEMKOCTH BEIIECTBA.
bu6mmoreka [JOK
32 KomnuecTBo TETUTIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Terionepenave. AnuadaTHBIN TIpolece
33 [IepBBIil 3aKOH TEPMOJAMHAMUKH U €r0 bubnunoreka [JOK
MPUMEHEHHE K U30MpolIeccam https://m.edsoo.ru/ffOc5efc
34 HeoOparumocTh mporieccoB B MPHUPOJIE. bubmuoreka [JOK
BTopoii 3akOoH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicteus u KIIJ TermoBoi bubmuoreka [JOK
MAaIlIUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT[
37 DKOJIOTHYECKHE poOIeMbI

TCIINIOSHCPT CTUKHU



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

Oo6o06maromuii  ypoxk «MonekynspHas

bubmuoreka [JOK

38
¢u3uka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KontponmeHast  pabora mo  Teme
39 | «Monekynsipaass  ¢uszuka.  OCHOBBI brbmmorexa LOK
Y ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)
40 [TapooOpazoBanre ¥  KOHJACHCAIIHAL. bubnuorexa [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
41 AOGcommoTHas u OTHOCHUTEIbHAS bubmmoreka [{OK
BJIAKHOCTB BO3/lyXa. HacelenHslii map https://m.edsoo.ru/ff0c64d8
Teepnoe Tteno. Kpucrawmueckue u
42 amopdHbIe Tena. AHU30TPOIHS CBOKWCTB bubmuorexa [JOK
KpuctauioB.  JKumakme — KpuCTaJUIbL https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIbl
[1naBnenue u KpUCTAJLIU3AIHSI.
43 VY aenvHas TEeIUioTa TUTaBJICHUS Bubmmorexa [IOK
A ) https://m.edsoo.ru/ff0c6708
CyOnmumariust
bu6mmoreka [IOK
4 |y €HHE Te 0
PABHEHMC TCILIIOROTY bajlanea https://m.edsoo.ru/ff0c6820
DNIeKTpu3ausa Tel. DJIEKTPUUYECKUN
45 3aps, JIBa BHJa  DIEKTPUYCCKHX bubmorera [JOK
DAL A P https://m.edsoo.ru/ff0c6bcc
3apsoB
[IpoBoHUKH, WDJIEKTPUKU u
46 H(I))J'I I[OBO HUKHU I[3aKOH I:JOX AHCHUS bubmorexa HOK
YHPOBOA i P https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsia
B3aumopneucreue  3apsios. 3akoH
47 Kynona. ToudeyHBIM 3JIEKTPUUECKHH bubmmorexa [JOK
‘ ' P https://m.edsoo.ru/ff0c6ces
3apsi
48 | Hanpshk€HHOCTD 3JEKTPHUYECKOTO TOJISL. bubnuoreka [IOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

[IpuHnun CYIIEPIIO3ULINU
BIIEKTPUUECKUX TMOJIEH. JIuaun
HaNPsKEHHOCTH

https://m.edsoo.ru/ff0c6df2

49

Pabota cui 35IeKTpoCTaTUIECKOTO OIS,
Ilorennuan. Pa3HoCTh MOTEHILIMATIOB

bub6mmorexa [{OK
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I u JUDJICKTPUKHU B
OJICKTPOCTATUUCCKOM TI0JIC.
HI/ISHGKTPI/ILICCKZUI MMPOHHULAEMOCTD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

OnextpoeéMkocTts. Konnencarop

bubmmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTh IJTOCKOTO
KOHJIEHCaTopa. JHEprusi 3apsyKEeHHOIro
KOHJIeHCcaTopa

bu6moreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopatopnas pabota "U3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpuHiMn [eWcTBUST W MPUMEHEHUE
KOHJICHCATOPOB, KOITUPOBATHHOTO
amnmapara, CTPYHHOTO MIPUHTEPA.
DneKTpocTaTHIeCcKas 3aluTa.
3a3eMiieHre AIEKTPOPHUOOpPOB

55

DJIEKTPUYECKUIT  TOK, YCJIOBUSA €ro
cymectBoBaHus.  [locTOSHHBIA — TOK.
Cuna TOKa. Hamnpsoxenue.
ConportuBnenue. 3akoH Owma s
ydacTka [enu

56

[TocnenoBarenbHOE, napaiesibHOE,
CMEIIaHHOE COEIMHEHHE MPOBOIHUKOB.
JlaGopatopHass  paGota  «M3ydeHue
CMEILIAaHHOTO COETMHEHHSI PE3UCTOPOBY

0.5

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



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

57

PabGota W MOIIHOCTH AIIEKTPUYECKOTO
Toka. 3akoH Jlxoyns-Jlenna

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

58

3akoH OMa a1 MONHON (3aMKHYTO)
JNEKTPUYECKOMN LIETIH. Kopotkoe
3ambikanue. JlaGoparopuas  pabora
«U3mepenne DJIC ucTOYHMKA TOKa U
€ro BHYTPEHHETO COMPOTUBIICHUS

0.5

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHblit ypok. KonTposbHast padota
nmo teme  "DiekTpoauHamuka'  /
Bcepoccuiickas mpoBepodHas paboTa

bubmmoreka [{OK
https://m.edsoo.ru/ff0c8c56

60

O6006maronuit YpOK
«OnexkTpoanHaMukay / Bcepoccuiickas
poBepouHasi paboTa

bu6moreka [IOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAs MTPOBOJAUMOCTh TBEPABIX
METAJLJIOB. 3aBUCHUMOCTh
CONIPOTHUBIICHUS METAJIJIOB oT
TeMriepaTypbl. CBEpXIpOBOIMMOCTh

62

DJIEKTPUYECKMH TOK B BakyyMe.
CBouCTBA JIEKTPOHHBIX ITYYKOB

63

[MomynpoBoiHUKH, MX COOCTBEHHAash W
npUMecHasi MPOBOIUMOCTh. (CBOHMCTBA
p—n-nepexona. IloxynpoBOIHUKOBEIC
MPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

ONeKTpUYeCKUd TOK B pacTBOpax u
pacriaBax IIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS U CCOLAIUS.
OneKTpoaun3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

65

9.]'[GKTpI/ILIGCKI/II/Iv TOK B rasax.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
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CamocToATenbHbIN u
HECaMOCTOSITEIbHBIM paspsl. MonHus.

IInazma
DIIEKTPUYECKHE MPUOOPHI U YCTPOMCTBA
66 i Hf HpaKTI/IqI;CKOE H;,I/IMI:;HCHI/IG. 1 brbmmorexa LOK
https://m.edsoo.ru/ff0c86fc
[TpaBwia TexHUKH 0€30MTaCHOCTH
KoutponsHass  paGota 1o  Teme
67 «DNEeKTPOCTATHKA. [TocTostHHBIIH 1 bubnuorexa [JOK
AIEKTpUUECKU TOK. TOKM B pa3imnyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PezepBHbIit ypok. O000marmuil ypok 1 bubmuorexa [JOK
mo Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB IIO 68

I[TPOTPAMME
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11 KUIACC

KoauuecTBO yacon DJIeKTPOHHBbIE

Ne Jara nudpoBLIe

Tema ypoka Konrpoabubie | IlpakTuueckue bp
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
IlocTossHHEIC MAarHUTEI 51 150,

1 B3auMoOJielicTBHe. MarHuTHOE TIOJIE. 1 bubmmoreka [IOK
Bekxrop MarHUTHOW MHAYKUWH. JIMHMH https://m.edso0.ru/ff0c9778
MarHUTHON WHIYKITUU
MarsuTHoO€ 1oJjie TPOBOIHUKA C TOKOM.

2 OnplT  Opcrena BzanmoeiictBre 1 bubmiorexa HOK

p ' https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM

3 Jlabopatopnast  pabora  «U3yueHue 1 1 bubmuorexa [JOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue  MarHMTHOTO  TIOJS  Ha
NpoBOJHUK ¢ TokoMm. Cuia Ammepa.

4 JlabopatopHas paborta «MccinemoBanue 1 1 bubmorexa LOK

. patop p https://m.edsoo.ru/ff0c9ac0
JEWCTBUSA TIIOCTOSHHOIO MAarHuTa Ha
PaMKy C TOKOM)»
JleiicTBue  MarHMTHOrO IO Ha
5 JIBAK Ccs  3apsKEeHH YaCTHUII 1 Eubmorexa HOK
Iy P i Y https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pa6oTa cuibl Jlopenia
OnekTpoMarHuTHass UHAyKnus. [loTok

5 BeKTOpa MarHuTHoW wuHaykuuu. IJC 1
WHIYKIUUA. 3aKOH SJIEKTPOMAarHUTHOMN
unaykuuu Papanes

7 JlaGopatopHas paborta «VccrnenoBanue 1 1 bubnuorexa [IOK

SABJICHHUA BHGKTpOMaFHHTHOﬁ

https://m.edsoo.ru/ff0cal50



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

WHIYKIIUW

NHAYKTUBHOCTD. SBnenune
camouuaykuuu. JDJC caMOUHIYKIINH.
DHeprusi MarHUTHOTO TIOJISI KaTYIIKUA C
TOKOM. DJIEKTPOMArHUTHOE TI0JIE

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHuueckue  ycTpocTBa M HX
IIPUMEHEHHE: TIOCTOSIHHBIE MAarHUTHI,
JJNIEKTPOMArHuThl,  3JIEKTPOJABUIATEIb,
YCKOPUTENIM JJIEMEHTAapHBIX YaCTHIL,
MHJYKIMOHHAs [1eYb

10

O6oOmatomuii  ypok  «MarHutHoe
rnoJie. DJIEKTPOMarHuTHasE HHIYKIIUSD)

bu6moreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHast  pabora mo  Teme
«MarsnutHoe moJie. DJIeKTPOMarHuTHasI
WHTYKITHS

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

12

CBo0OogHBIE MEXaHUUECKHAE KOJIeOaHus.
l"apmonnueckue KoJIeOaHusI.
YpaBHeHue TFapMOHHYECKUX
koJsiebanuii. [IpeBpaiienue sHeprun

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

13

Jlaboparopnas paborta «MccnenoBanue
3aBUCHUMOCTHU nepuoaa MaJibIX
KoJeOaHui Tpy3a HAa HUTU OT JUITMHBI
HUTHU U MacChl Tpy3a»

14

Konebarenbubiit  koHTYyp. CBOOOAHBIE
JNIEKTPOMArHUTHbIE  KojeOaHus B
UJeabHOM KOJIe0aTeTbHOM KOHTYPE.
AHaNOTUs MEXIy MEXaHWYeCKUMHU U
ANEKTPOMArHUTHBIMU KOJIEOaHUSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



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

®opmyna TomcoHa. 3aK0H COXpaHEHUS

bubmuoreka [JOK
15 SHEPrUM B UJICATHHOM KOJIeOATEeIbHOM
https://m.edsoo.ru/ffOcb9c4
KOHType
[IpencraBnenue 0 3aTyXaroIIUX
KOJICOaHHSX. Brinyxiennbie
bubmmoreka [{OK
16 | mexanmueckue konebanus. Pe3onanc.
https://m.edsoo.ru/ff0cbb86
Brinyxaennsie ANIEKTPOMArHUTHBIE
KojeOaHus
[lepemennbid TOK. CHHYyCOUJAIBHBIN
MepEMEHHBIN TOK. MourHocTh
bu6moreka [IOK
17 MEPEMEHHOTO TOKAa. AMIUIMTYIHOE |
B https://m.edsoo.ru/ffOcbd34
NEUCTBYIOILIEE 3HAUEHHUE CHJIBI TOKAa U
HaIpsHKEHUS
Tpancdopmatop. [IpounsBoacTBo,
18 nepeaada " noTpebaeHue
AIEKTPUYECKON SHEPrUU
YcerpoiicTBo u MPaKTUYECKOE
19 MPUMEHEHHUE SJIEKTPUYECKOIO0 3BOHKA, bubnuoreka [JOK
reseparopa MepeMeHHOro TOKa, JIMHUI https://m.edsoo.ru/ff0cc324
aNeKTponepeaay
DKOJIOTHYECKHE PUCKHU npu
MIPOU3BOJICTBE AIIEKTPOIHEPT UH.
20 | KynbTypa WCIOJIb30BAHUSA
JNIEKTPOIHEPTHH B IOBCEAHEBHOU
KU3ZHU
Mexanuueckue BOJIHBI, YCIIOBHS
51 | PACTIPOCTpaHEHM. ITepuon. Cxopocts bubnuorexa [IOK

pacnpoCTpaHCHUsA W JJIMHA BOJIHBI.
HonepeqHLIe " PO AOJILHBIC BOJIHBL

https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3Byk. CkopocTh 3Byka. I['pomMKocTh

bubmuoreka [JOK

22
3ByKa. BricoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMAarHUTHBIE BOJTHBI, 170'¢
23 CBOWCTBA U  CKOPOCTh [kaina bubmorexa LHOK
P ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpunIUIIEI pannoCBsI3u "
24 | TeneBuneHUs. Pa3BuTHE CPEACTB CBS3U.
Pagnonokanus
o5 KontponsHast pabora «Konebanus u bubnnorexa [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonuueliHoe acIpoCTpPaHEHHUE
26 CBpeTa B OJHOPO Hoﬁl(? e 5 TOI:—ICHHBIP'I bubnmorexa [IOK
AHOPOA pese. https://m.edsoo.ru/ff0cd350
HUCTOYHHK cBeTa. JIyd cBera
OtpaxxeHne cBeTa. 3aKOHbI OTPaKEHUS
27 ceera. [locTpoenne wu300pakeHUUW B bubmorexa IOK
' P P https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3€pKajie
[Ipenominenne CBETA. [Tonnoe
28 BHYTPEHHEE OTpakeHue. llpenenpHbIA Eubmorexa HOK
TP P P https://m.edsoo.ru/ffOcd7{6
yrOJI MOJIHOTO BHYTPEHHET'O OTPaXEHUS
29 JlaGopatopnass pabora «l3Mmepenue bubnuoreka [JOK
MOoKa3aTess MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. IlocTtpoeHne wu300pakeHHA B
30 nuHze. @dopmyna  TOHKOW  JIMH3BI bubmmorexa [JOK
' MY ’ https://m.edsoo.ru/ffOcddle
YBenuueHue JTUH3bI
31 JlaboparopHas pabota «HccrenoBanue
CBOMCTB M300paKeHUH B JIMH3aX)
32 Hucnepcust cera. CloXHBIA COCTaB

6enoro cBera. llger. JlaGopaTopHas



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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pabora  «HaOmionmenue  aucnepcuu
CBETa»

Wntepdepennms  cBera.  Audpaxmms

bubmmoreka [{OK

33
ceta. Jludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [Tonepeynocts CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonspusanusa ceera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue npubOpsl U yCTPONUCTBA U
YCIIOBUS WX 0€30TIaCHOTO TPUMEHEHUS
I'paruter MPUMEHUMOCTH
36 | xmaccHmueckoW MexaHWKH. I[locTynmaTsl bubmorexa HOK
y ' 4 https://m.edso0.ru/ff0cf862
CHEIMATEHON TEOPUHA OTHOCUTEIIEHOCTH
OTHOCHTETBHOCTh  OJHOBPEMEHHOCTH.
37 3aMeieHre BpEMEHH U COKpaIllEHUE bubmorexa LOK
P P https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprus ¥ HMIYJIbC PEISITUBUCTCKON
38 yacTulibl. CBsI3b Macchl C DHEPrueH u bubmmorexa [IOK
Hbl P https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPrus MoKos
KonTposbHas pabora «OnTuka.
39 OcHOBBI CHeIUATbHOM TEOPHUH Bubmmorexa [JOK
t P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®otonbl. Popmyna [lnanka. DHeprus u bubnuoreka [{OK
UMITyasCc GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpbiTHE u HCCIIeIOBaHUE bubnnoreka [JOK
dotosddekra. OnbiTel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3aKoHBI otorddekra. YpaBHEHUE
42 3H‘HmTeI/fH§) (bqs)l (pOTol;(p(peKTa Bubmmorexa LIOK
e ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gortosdpdexra
43 HaBnenne cBera. Omnweitet  I1.  H. bubnmuoreka [JOK



https://m.edsoo.ru/ff0ced22
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JlebeneBa.  XUMHUECKOE  JICUCTBUE

https://m.edsoo.ru/ff0d04a6

cBeTa
Texanueckue yCTpOMCTBA u
42 MIPAKTUIECKOE MIPUMEHEHHUE:
(dhoTOMEeMEHT, OTONATIHK, COTHESTHAS
Oarapesi, CBETO MO
45 Pemenne 3amad mo Teme «DIEMEHTHI bubmmoreka [{OK
KBAHTOBOM ONTUKM https://m.edso0.ru/ff0d0302
Mogens aroma Tomcona. OnbIThl
46 Pesepdopna mo paccesHUIO O-9acTHIIL. bubmorexa HOK
https://m.edsoo.ru/ff0d091a
[InanerapHas Moaenp aToMa
bu6moreka [IOK
41 Hoctynarer bopa https://m.edsoo.ru/ff0dOafa
Wznyuenne u mnornouieHue (HOTOHOB
48 npnyljepexone aToma ¢ O,I[HOFO(byPOBHH bubmorexa OK
. https://m.edsoo.ru/ff0dOafa
SHEpruu Ha Ipyroi. Buasl criekTpos
BomaHoBrle cBorcTBa yacTuil. BoyHbBI fe
49 Bbpowis. KopnyckynsipHo-BOJIHOBOW bubnnoreka [JOK
nyanu3M. CIOHTaHHOE W BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue
OTkpbITHE PAAUOAKTUBHOCTH. OMBITHI
50 Pesepdopna mo omnpeneneHuio cocraBa bubmmorexa [IOK
https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3TYYCHHS
CpouctBa amb(da-, Oera-, ramma-
51 u3ny4deHus. BnusHue paanoakTuBHOCTH
Ha )XKMBBIE OPTraHU3MBI
59 OTKpbITHE TPOTOHA U  HEUTPOHA. bubnunoreka [JOK

N3oTtomsl. Anbda-pacnan.

https://m.edsoo.ru/ff0d1162
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DNEeKTPOHHBIM M TO3UTPOHHBIM OeTa-
pacnaz. I'aMma-usinydeHue

53

OHeprus CBSI3U HYKJIOHOB B sIJIpe.
SnepHble peakuuu. SINEpHBIH PEakTop.
[TpoGnemsr, MEPCIEKTHBEI,
JKOJIOTUYECKHE  aCIEeKTbl  SIACPHOU
SHEPTreTUKHU

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble YacTUlbl. OTKpbITHE
Mo3uTpoHa. MeToasl HAOMIOAEHUS U
pErUCTpaliii  3JIEMEHTApPHBIX YaCTHII.
Kpyraeiit  cron  «®yHnaMeHTalIbHBIE
B3aNMOJICUCTBHS. Emnncrso
(hbM3UYECKOU KapTUHBI MUPA»

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38

55

OTansl pa3BUTHS aCTPOHOMMUH.
[IpuknagHoe W MHPOBO33PEHUYECKOE
3HAYEHUE acTpoHOMHUHU. Buja 3BE3aHOTO
Heb6a. CosBe3aus, spKHE 3BE3IBI,
IUIAHEThI, WX BHIUMOE JBIKCHHE.
ComHeyHas cucreMa

56

CounHiie. ComnueyHas AKTUBHOCTD.
Hctounuk sueprun CoJiHIa U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE31BI TNIABHOW MOCIIEI0BATEILHOCTH.
Bnyrpennee CTpOEHUE 3BE3/I.
CoBpeMeHHbIE MpeICTaBJICHUS o
MPOUCXOKACHUU U 3Bosronuu CoJiHIa
H 3BE3]

58

Mneunsid Ilyre — Hama ["amakrtuka.
Ilonoxenne u npwkenue ConHLa B



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

lNanaktuke. 'anaktuku. YEpHble AbIpBI
B sJIpax rajJakTHK

59

Bcenennas.  Pa3Oeranume  rajakTuHK.
Teopus bonsioro B3peiBa. PenmmkroBoe
n3nydeHue. MeraranakTuka

60

Hepemennsie mpo0ieMbl acCTpPOHOMUU

61

KontponpHast  pabota  «DIeMEHTHI
aCTPOHOMHUHU U aCTPOPUIUKI»

62

O6o6maromuit ypok. Ponb ¢usuku u
aCTpOHOMHUH B SKOHOMHYECKOH,
TEXHOJIOTHUECKOH, COITMaJIbHOM u
9THYECKON  cdepax  NIEATETbHOCTH
YeloBeKa

63

O6oOmatomuii ypok. Pomp u mecto
(U3UKM 1 aCTPOHOMHUHU B COBPEMEHHOM
HAay4YHOM KapTHHE MHUpA

64

O6o06matomuii ypok. Pois pusndeckoit
TEOpUU B (dhopMupoBaHUU
MPEeACTaBICHUN 0 (U3MUECKOW KapTHHE
Mupa

65

O06001aromun YPOK. Mecto
(bM3UYEeCKON KapTUHBI MHpa B OOIIEM
psly  COBPEMEHHBIX  €CTECTBEHHO-
HAYYHBIX TPEACTABICHHUNA O IPUPOIC

66

PesepBHBIl ypok. MarnutHoe Tmoue.
DNEeKTpOMarHuTHas NHIAYKIHS

67

PezepBHbiii  ypok. Ontuka. OCHOBBI
CHelUaJIbHON TEOPUU OTHOCUTEIBHOCTH




68 Pesepubiii ypok. KBantoBas ¢usmka. 1 bubnuorexa [JOK
DNEeMEHTBI aCTPOHOMHUU U aCTPOPU3UKU https://m.edsoo0.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMmble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMsd

10.1

JleMOHCTpHpOBaTh Ha IPUMEPAX POJIb U MECTO (PU3UKHU B (OPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHUHBI MHpAa, B pa3BUTUU COBPEMEHHOMU

TEXHUKHU U TEXHOJIOTHM, B TPAKTUYECKOU EATEIIBHOCTH JIFOJAEH

10.2

Y4uuThIBaTh T'PaHUIBl MPUMEHEHUS H3YYEHHBIX (DU3HUECKUX MOJIENEH:
MarepuaigbHas TOYKa, WHEPIHAIbHAs CHUCTeMa OTCcuéra, aOCOIOTHO
TBEPAOE TEJIO, UACATBHBINA T'a3; MOJEIHN CTPOCHHS Ta30B, KUIKOCTEH U
TBEPABIX TEJ, TOYEYHBIA DIIEKTPUUECKHM 3apal — IpU pEUIeHUH

(buznueckux 3aaa4y

10.3

Pacno3naBaTth ¢u3nueckue siBjieHUs (Tpolecchl) U OOBSACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKOH TEopuu
CTpOEHHUs  BEUIeCTBa M  DJEKTPOJAUHAMHMKHU:  PaBHOMEPHOE W
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JABM)KEHHE, CBOOOJHOE IMaJeHue
TeN, JBUKEHUE IO OKPYKHOCTH, HWHEpLUs, B3aUMOJEHCTBHUE TEIl;
muddy3us, OpOYHOBCKOE TBIKEHHE, CTPOCHUE KHUIKOCTEH M TBEPIBIX
TeN, U3MEHEeHHe 00bEMa Tesl P HarpeBaHUU (OXJIaXKACHUU), TEIIOBOE
paBHOBecHe, HCHapeHHe, KOHJEHCAlus, IUIaBJICHHE, KpUCTaIU3aIus,
KUIEHUE, BJIAXKHOCTh BO3/yXa, IMOBBIIICHHE IaBJICHHUS ra3a IMpPU €ro
HarpeBaHUM B 3aKPhITOM COCYZAE, CBS3b MEXKIy NapamMeTpamu
COCTOSIHUA Ta3a B M30MpoIleccax; MEeKTpU3alus Tel, B3aUMOIeHCTBHE

3apAaAa0B

10.4

OnuchiBaTh ~ MEXaHMYECKOE  JIBUOKEHUE, MCIOJIb3yd  (U3UYEcKue
BEJIMYMHBI: KOOPJMHATA, IyTh, NEpEMEIEHHE, CKOPOCTh, YCKOPEHHE,
macca Tela, CHUJa, MMIYJIbC Tejla, KHHETHYecKas  BHeprus,
NOTEHIMAJbHAs SHEpPrus, MexaHudeckas palboTa, MexaHUYecKas
MOITHOCTh; MPHU ONUCAHUU MPABWIBHO TPAKTOBAaTh (PM3UUYECKUN CMBICI
UCTOJb3YeMbIX BEIMYUH, UX OOO3HAueHWs W eIUHMIBI, HAXOJAUTh
(GopMyIbl, CBSA3BIBAIOIIKE JAaHHYIO (U3UYECKYIO0 BEIUYUHY C JPYTHMHU

BCINYHNHaAMUN

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA T€N U TEIJIOBEIE SABJICHUS,

HCTIOJIB3YA (bI/IBI/I‘-IeCKI/IC BCJIMYUHBI: HOAaBJICHHUC Ta3za, TEMIICpaTypa,




CpeIHsS KHUHETHYECKas DHEPrUsi XaOTHYECKOTO MABMXKCHHS MOJEKYI,
CpEeHeKBaJpaTUYHAS CKOPOCTh MOJICKYJ, KOJHUYECTBO TEILIOTHI,
BHYTPCHHSISI SJHEpPrusi, paboTa raza, KodhQUIMEHT MOJIe3HOTO JAeHCTBHS
TEIUIOBOTO  JBUTATENsI; TMPH ONWCAHWW TPABWIBHO TPAaKTOBATh
(U3HYECKUIl CMBICT HCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYCHUS U
SMHMIIBI, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE TAaHHYIO (U3HUECKYIO

BCJIIMYMHY C APYIrUMHU BCIMYUHAM

10.6

OnuceiBaTh HU3y4YEHHbIE DJIEKTPUYECKHE CBOWMCTBA  BEIIECTBA U
JNEKTpUYECKHe  sBJIEHUs  (TpOLECChl), HUCIOJB3YS  (U3NYECKUE
BEJIMYMHBI: JIEKTPUUYECKUH 3apsil, JEKTPUUYECKOE 110JIe, HAPSHKEHHOCTD
MOJIsl, TIOTEHLMAN, PAa3sHOCTh MOTEHIHUAJIOB; MPU OMHCAHUMU IPABHIBHO
TPakTOBaTb  (PU3UYECKHII  CMBICI  HCIOJIB3YEMBIX  BEIMYMH, HX
0003Ha4YeHMs U €AMHHULIBI; YKa3bIBaTh (JOPMYJIbI, CBSA3BIBAIOLINE TAHHYIO

(bu3MYECKyIO BEIMUUHY C APYTUMU BETUYUHAMU

10.7

aHAIM3UPOBaTh  (U3WYECKHUE TPOIECCHl U SIBICHUS, HCIOJB3Ys
(u3nyeckue 3aKOHbI M MPUHIIMIIBL: 3aKOH BCEMUPHOTO TArotenus, |, 1l u
I11 3akoHBl HhI0TOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOM SHEPTUH, 3aKOH
COXpAaHEHMs HMIIYJIbCa, MPUHIMUI CYNEPHO3ULUU CUJI, TPUHIHI
pPaBHOIIPAaBHsS  MHEPLMAIBHBIX  CHUCTEM  OTCY€Ta;  MOJIEKYJSPHO-
KUHETHUYECKYI0O TEOPHUIO CTPOEHHs BEIECTBAa, I'a30Bbl€ 3aKOHBI, CBS3b
CpeAHel KHHETHMYECKOW SHEpruM TEIUIOBOIO IBMIKEHHS MOJIEKY]I C
aOCOJIIOTHOW TeMITepaTypoil, TMEpBBI 3aKOH TEPMOJIWHAMUKH; 3aKOH
COXpaHEHMs DJEKTPUYECKOro 3apsaa, 3akoH Kynona, npu 3toMm
pa3nuyaTh CIOBECHYIO (DOpPMYIMpPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIPQYKEHUE U YCTIOBUS (TPaHULIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHIATE OCHOBHEIE IMIPHUHIUIIbLI ,I[CI>'ICTBI/I${ MalllMH, HpI/I60pOB u
TECXHHYCCKHUX YCTpOﬁCTB; pas3jimiyatb  yCJIOBHA  UX 0e30I1acHOTO

HCIIOJIBb30BaHUs B HOBCCHHCBHOﬁ KHU3HHU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 MCCIICOBAHUIO0 (PM3UUECKUX SBJICHUN W
IPOIIECCOB C HMCIIOJIb30BAHHUEM MPSIMBIX M KOCBEHHBIX M3MEPCHUU; TPHU
3ToM (opMmynupoBarth mpoOieMy (3aady) U THUNOTE3y Y4eOHOTO
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYI0BaHuUs,

IMPOBOAUTDH OIIBIT U q)OpMy.]'II/IPOBaTB BBIBObI

10.10

OCYH.[GCTBJ'IHTL MMPpAMBIC U KOCBECHHBIC NU3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCIIMYHH,
IIpu 3TOM BLI6I/IpaTB OINTHMAJIbHBIN CITOCOO HU3MCPCHUSA U HUCIIOJIB30BATh

HN3BCCTHBIC MCTOAbI OLICHKHU HOFpCIHHOCTCP’I I/I3MepeHI/II71

10.11

HccnegoBaTh 3aBUCHMOCTH MCKAY (I)I/ISI/I‘{CCKI/IMI/I BCIMYKWHaAMHU C

HCIIOJIb30BAHHUEM MPAMBIX HSMCpCHHﬁ; Iopu 3S5TOM KOHCTPYUPOBATH




YCTaHOBKY, (UKCHPOBATh pE3yJAbTaThl IOJYYCHHOW 3aBUCHMOCTH
(u3MUECKUX BETUYHMH B BUJC TaOMUIl U IpaduKOB, AENaTh BBIBOJIBI 110

pe3ysibTaTaM UCCIIEOBaHUs

10.12

Cobnromate  mpaBwiia  0e30macHOTO  TpyZJa TpU  TPOBEICHUU
UCCIIEJIOBAaHUM B paMKax y4eOHOTrO  JSKCIIepUMEHTa, YydeOHO-
WCCIIEIOBATENIBCKOM M IPOEKTHOM JEATEIBbHOCTH C HCIOJIB30BAHUEM

U3MEPUTENIbHBIX YCTPOUCTB U 1a00OpaTOPHOTO 000PYAOBAHUS

10.13

Pemrate pacu€rHeie 3amauu ¢ SBHO 3aJaHHOW (PU3MUYECKOW MOJIEINBIO,
UCIOJIb3YS (U3MYECKHE 3aKOHbl W TNPUHLUIBI, HAa OCHOBE aHalu3a
YCIIOBHS 3a7]a4ui BHIOMPATH (PU3UUYECKYIO MOJIEIh, BBIJCIATh (PU3NUECKUE
BEMYMHBI U (OPMYJbl, HEOOXOAUMBbIE Al €€ pEelIeHUs, MPOBOIUTH
pacuéThl U OLIEHMBATh PEAIbHOCTDH MOJYYEHHOTO 3HAYEHHs] (PU3NYECKOM

BCIINYNHBI

10.14

Pemats Ka4ueCTBEHHBIE 3a/1a4u: BBICTpanBaTh JIOTUYECKHU
HEMPOTHUBOPEUMBYIO IEMOYKY PACCY)KICHUW C OMOPOW Ha H3yYEHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U (I)I/IBI/I‘—IGCKI/Ie SABJICHUSA

10.15

Wcnonb3oBath mpu  pemieHMH  y4eOHBIX  3aJad4  COBPEMEHHBIE
nH(OpPMALlMOHHBIE TEXHOJOTHMHM JJIsi TOHWCKAa, CTPYKTYPHUPOBAHUSA,
WHTEpIpeTalii W MpeACTaBlIeHUs Y4eOHOM W Hay4YHO-TIOMYJISPHOM
nHpopMaluY, TMOJYYEHHOW W3 PAa3IMYHBIX HCTOYHHKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIHIO

10.16

[IpuBoauTE mpUMEpHl BKJIaJa POCCHUICKUX M 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOUIETO

MHpa, B pasBUTUC TCXHUKU U TEXHOJIOT Mt

10.17

Hcnonp3oBaTh TEOPETHUECKUE 3HAHUS 1O (PHU3MKE B TIOBCEIHEBHOM
YKU3HU I oOecrieueHrs 0€30MacHOCTH MpH OOpAIEHHH C TPUOOpaMHU |
TEXHUYECKUMHU YCTPOMCTBAMHU, [Tl COXPAHCHHUS 3I0POBbSI U COOIIOICHUS

HOPM 3KOJOIH4Y€CKOI'O IIOBCACHUS B Oprmanmeﬁ cpeac

10.18

Paborats B rpynmne € BBIIIOJIHCHHUEM PA3JIMYHBIX COLUAIBHBIX poneﬁ,
IIJIAaHUPOBATDH pa60Ty rpyuIibl, pairuOHaJIbHO pacipeaciiaTb
00sA3aHHOCTH U IUIAHUPOBATb  ACATCIIbBHOCTbL B  HCCTAHAAPTHBIX
CUTyalludXx, aJCKBATHO ONCHUBATHL BKJIAJ KaXIAOI0 H3 YYACTHHUKOB

TPYIIBI B pElIeHUE pacCMaTPpUBAEMON PO OIIEMBI

11 KITACC

Kon

IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOCHUSI OCHOBHOM




NpoBepsieMOro
pe3yJbTara

06pa30BaTeJ’[LHOI7I NnporpaMmasl CpeaHET0 oﬁmero 06pa3OBaHI/Iﬂ

111

JleMOHCTpHpOBATh Ha MPUMEPAX POJb U MeCcTO (pu3KMKHU B (POPMHUPOBAHUU
COBPEMEHHOM HAy4yHOM KapTUHBl MHpA, B PA3BUTHUM COBPEMEHHOU
TEXHUKM M TEXHOJOTHH, B MPAKTUYECKON JEATEIBHOCTH JIFOACH,

IIEJIOCTHOCTD ¥ €JMHCTBO (PU3MUYECKON KapTUHBI MHpa

11.2

YYnUTEIBATh rpaHMlObl MPUMCHCHUA HU3YYCHHBIX (bI/ISI/I‘-IGCKI/IX MOIIGJICI\;II
TOYCUHBIN BHGKTpI/I‘-IGCKI/Iﬁ 3apsan, AAa€pHasd MOJACIb aTOMa, HYKJIIOHHAas

MOJIeNIb AaTOMHOTO si/ipa MpU pelIeHNH (PU3NUECKUX 3a1a4

11.3

PacnioznaBate (usmueckue sBieHUs (Mpolecchl) U OOBIACHATH HUX Ha
OCHOBE 3aKOHOB 3JIEKTPOJMHAMHUKHN U KBAaHTOBOM (DU3MKHU: AIIEKTpUUECKas
MIPOBOJMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEHCTBUS
TOKa, B3aUMOJICHCTBUE MAarHUTOB, JJEKTPOMAarHWTHAas  MHAYKIUS,
JeficTBHE MarHUTHOTO MO0JII Ha IPOBOJAHUK C TOKOM M JBHXKYIIMICS 3apa/,
ANIEKTPOMArHUTHBIE Kosie0aHus u BOJIHBI, MPSIMOJIMHEHOE
pacnpocTpaHeHue CBeTa, OTpaXeHHe, MpeIoMJIeHHe, HHTephepeHLus,
TUpPaKIys U MoJIspU3alys cBeTa, JUCTIEPCHs CBeTa, (POTOINEKTpUUYECKUI
abdext (hoTorddekr), cBeTOBOE NaBlIeHHE, BOSHUKHOBEHHE JIMHEHYIATOTO
CIeKTpa  aToMa  BOJOPOJA,  €CTECTBEHHass U HCKYCCTBEHHas

PaanOaKTUBHOCTD

114

OnuchIBaTh N3YYCHHBIC CBOMCTBA BEIIECTBA (DJIECKTPUICCKHE, MarHUTHBIC,
ONTHYECKHE, DIICKTPUUYECKYI0 TMPOBOAUMOCTh pa3IMYHBIX Cpen) |
JJICKTPOMArHUTHBIC  SIBJICHUS  (IIPOLIECCHI), HCIOJB3YyS  (U3HYECKHE
BEJIMYMHBI:  DJIGKTPUYECKHH  3apsi], CWila TOKa, DJIEKTPUUYECKOE
HaIpsDKEHUE, DAJICKTPUYECKOE COMPOTHUBIICHHE, PA3HOCTh IOTCHIIHMAJIOB,
OJIC, paboTta TOkKa, WHIYKIMS MAarHUTHOTO IOJsI, CHiia AmIepa, cuia
JlopeHna, WHAYKTHBHOCTh KaTyIIKH, OJHEPTUS DJICKTPHUYECKOTO U
MarHuTHOTO TIOJICH, IEpPHOJ M YacToTa KoyieOaHWW B KosieOaTeIbHOM
KOHTYpe, 3apsii ¢ CWila TOoKa B Tpolecce TapMOHUYECKUX
ANIEKTPOMArHUTHBIX KoJieOaHU, (POKYCHOE pacCTOsHUE M ONTHYECcKas
cuia JIMH3BI, TIPU OMMCAaHUU TPABUJIBHO TPAKTOBATh (PM3UYECKUH CMBICI
UCTIONIb3YEMbIX BEJIMYMH, WX OOO3HAUYEHUS U €IWHUIIbI; YKa3bIBaTh
(hopMyIbl, CBSI3BIBAIOIINME JaHHYIO (DU3MYECKYI0 BEIHMYMHY C JIPYTHUMH

BCINYHNHaAMUN

115

OnuceIBaTh HU3YUYCHHBIC KBAHTOBBLIC SBJIICHUA U IIPOLECCHI, HCIIOJIb3Ys
(I)I/BI/I‘IGCKI/IC BCJIMUUHBI: CKOPOCTH JJICKTPOMATHUTHBIX BOJIH, JIMHA
BOJIHBI M 4YaCTOTa CBCTA, OSHEPIrUuaA U UMIIYJbBC (I)OTOHa, nepuon

nojypacnana, SQHCPruga CBA3HM aTOMHBIX ACp, IpU ONMMCAHUHN TTPABUIIBHO




TPaKTOBaTh  (PU3MYECKUI CMBICI  HCIOJIb3YEMBIX  BEJIHYMH, UX
0003HaYEHUS U €AMHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO
(GU3NYEeCKyI0 BEIMYMHY C APYTUMHU BEIMYUHAMH, BHIYMCISATH 3HAYCHHE

(bU3HYECKON BEIIMUNHBI

11.6

Ananmu3upoBath  (puU3MYECKHE TIPOLECCHl W SIBICHUS, HCIIOJB3YS
¢usnyeckne  3aKOHBI M OpUHOUNBL  3akoH  Oma,  3aKOHBI
IOCJIEZIOBATEIBHOIO U MapajlIeIbHOIO COEIUHEHMsI MPOBOJHUKOB, 3aKOH
JIxoyns — JleHma, 3aKOH DJIEKTPOMarHUTHOM WHAYKLIHMM, 3aKOH
MPSIMOJIMHENHOIO pPacHpOCTPAaHEHUs! CBETA, 3aKOHBl OTPa)KEHUS CBETa,
3aKOHBI TIPEJIOMJICHUS CBETa, ypaBHeHUE DWHINTEHHA 171 PoTordhdexTa,
3aKOH COXpaHEHHUsl DSHEPIruM, 3aKOH COXPAaHEHHs HMIIyJbCa, 3aKOH
COXpaHEHUsl JJEKTPUUYECKOTO 3apsia, 3aKOH COXpPAHEHUS MacCOBOIO
yycia, mnocryinarsl bopa, 3aKkoH pajMOaKTHBHOTO pacmnaja; IpH 3TOM
pasznuyaTth CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIPaKEHUE U YCJIOBUS (FPpaHMIIbI, 00JIaCTH) TPUMEHHUMOCTHU

11.7

OHpe)Ie.]'ISITB HaIpaBJICHUEC BCKTOpa HWHAYKOHMKW MArHuTHOrO  IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIbI AMmiepa u cuisl JlopeHiia

11.8

CTpouTh M ONKCHIBATh M300paKEHUE, CO3[aBACMOE IUIOCKHM 3EpKajioM,

TOHKOU JTUH30H

11.9

BEINONHATE AKCIIEPUMEHTHI TI0 WCCIIEAOBAHUIO (DU3UYCCKUX SIBICHUHA W
MPOIIECCOB C HCIOJB30BaHUEM NPSMBIX M KOCBEHHBIX H3MEPEHHIA; TpU
sToM GOpMYNIHpOBaTh MpoOiieMy (3aady) W THNOTE3Y Yy4yeOHOTO
IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 INPEIIOKEHHOTO 000pYyIOBaHUS,

POBOAUTH OMBIT U (OPMYIUPOBATH BHIBO/IBI

11.10

OCYH.[CCTBJ'IS[TB IIpsAMBIE 1 KOCBCHHBIC N3MCPCHUA (bl/I3I/I‘IeCKI/IX BCJIIMYNH,
IIpu 5TOM BBI6I/IpaTI) ONTUMAJILHBIA CIIOCOO HN3MCPEHUA U HCIIOJb30BaTh

HN3BCCTHBIC MCTOJbI OLICHKHA HOFpGH.IHOCTGﬁ I/ISMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCHMOCTH (DU3MUYECKUX BEIUYMH C HUCIOJIB30BAHUEM
IPSIMBIX U3MEPEHHI; PU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh
pe3yapTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKHUX BEJIMYMH B BHUIE

Ta6J'II/II_[ n rpa(bHKOB, ACJIaTh BbIBOABI 110 PE3yjibTaTaM UCCICAOBAHUA

11.12

CobOmronate  mpaBuyia  0€30MacHOrO  TpyAa IHpH  NPOBEACHUU
UCCIIeIOBAaHUI B paMKax  y4eOHOro  JKCIepUMEHTa, Yy4eOHO-
UCCIIEN0BATENbCKON M IPOEKTHOM JEATEIBHOCTH € MCIOJb30BAaHUEM

U3MEPUTENbHBIX YCTPONCTB U J1ab0paTOPHOTO 000pYy10BaHUS

11.13

Pemats pacu€THBle 3amaud ¢ SBHO 3aJlaHHOW (DU3MYECKONW MOJENbIo,
UCTOJNB3Ys (PU3NYECKUE 3aKOHBI U MIPUHIIUIIBI; HA OCHOBE aHAlIM3a YCIOBUS

3agadu BLI6I/IpaTB (I)I/I3I/I‘-ICCKyIO MOJCJIb, BBIACIATDH (1)I/I3I/IHCCKI/IC BCIIMYHHBI




u GopMynbl, HEOOXOAUMBIE ISl €€ pPEUIeHUs, NMPOBOAUTH PACUETHI U

OLCHUBATL PCAJIbHOCTDb IMMOJTYUCHHOI'O 3HAYCHUA (1)I/I3I/I‘-I€CKOI71 BCINYHHBI

11.14

Pemats Ka4ueCTBEHHbBIE 3a1a4H: BBICTPAaNBaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIEMOYKY PACCYKIACHUWA C ONOPOM Ha HU3YYEHHBIE

3aKOHBI, 3aKOHOMECPHOCTH U (1)I/I3I/I‘-I€CKI/I€ SABJICHUA

11.15

Wcnonb3oBarh mpu  peumieHUMM — y4eOHBIX  3a7ad  COBpPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTMHM IS TOUCKA, CTPYKTYpHUPOBAHWUS,
UHTEpPIPETAllMM W MPEJICTaBICHUs y4yeOHOM U HaydyHO-NOMYJSpHOU
nH(popMalUY, TOJTYYEHHON W3 pAa3JIMYHBIX HCTOYHUKOB; KPUTHYECKH

aHAIIM3UPOBATH MOJy4aeMYyI0 HH()OPMALIUIO

11.16

OOBSICHATh TPUHIMUIBI JEUCTBUS MAIIWH, MNPUOOPOB M TEXHHUYECKUX
YCTPOMCTB; pa3nuyaTh YCJIOBHS UX 0€30IaCHOr0 HCIOJIb30BAHMUS B

MOBCEIHEBHOMN KU3HU

11.17

[IpuBoauTe mpuUMepbl BKIAAa POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonb3oBath TeopeTuyecKue 3HaHUS N0 (PU3UKE B IOBCETHEBHOM KU3HU
st obecrieueHrss 0€30MacHOCTH MpU  OOpalieHuHu ¢ TMpUdopaMu U
TEXHUYECKUMH YCTPOMCTBAMHU, JUIsl COXPAHEHHs 310pPOBbs M COOIIONECHUS

HOPM 3KOJIOTHYECKOTO TIOBEACHUS B OKPYKAIOIIEH cpere

11.19

PaGorath B rpymnme C BBINOJHEHHWEM pPAa3IMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBAaTh pabOTy TPYIIbL, PAIIHOHAIBLHO PACIPENENATh 00S3aHHOCTH U
IUTAHUPOBAaTh JESTEIbHOCTh B HECTaHIAPTHBIX CHUTYalMsX, aJeKBaTHO
OLICHMBATh BKJAJ K&KJIOIO M3 YYACTHUKOB TPYNNbl B pEIICHUE

paccMaTpuBaeMoii pooOIeMbl




MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KVIACC

Kon Ko nposepsiemoro
IIpoBepsiemMble 31€eMEHTHI COAEPKAHUSA
pasaena 3JIeMeHTa

OU3NKA 1 METOIbI HAYHYHOI'O [IO3HAHU A

®usuka — Hayka o npupone. Haydnele meronsl
11 MTO3HAHMS OKPYKaroIIEro MUpa. Poinb
JKCIIEPUMEHTA M TEOPUHU B IPOLIECCE MO3HAHUSA

IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

MopaenmupoBanue  GU3UYECKUX  SBJICHUN |
npoueccoB. Hayunsle rumnoressl. ®uznueckue
3aKOHBI M TEOpUH. ['paHUIBI MPUMEHHUMOCTH
1.2 ¢uznyeckux 3aKOHOB. [IpUHIUI COOTBETCTBHUSI.
Pons m wmecto ¢usukun B GopMHUpOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpA, B

MPAKTUYECKOU ESITEIBbHOCTH JIOJICH

2 MEXAHHUKA

KNHEMATHUKA

Mexanndeckoe aBmwxkeHne. OTHOCUTENBHOCTD
2.1.1 MeXaHu4yeckoro nBrmkeHus. Cucrema oTcyéra.

Tpaektopus

[lepemerienne, CcKOpocTh (CpemHsisl CKOPOCTH,
MT'HOBCHHAsI CKOPOCTB) u YCKOpEHUE
2.1.2 MaTepUaIbHOM TOYKH, HMX MPOSKIMH Ha OCH
2.1 cuctembl koopauHat. ClokeHre nepeMenieHui u

CJIOKCHUC CKOpOCTeﬁ

PaBHOMepHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JIBHKCHUE. I'padpuxu
2.1.3 3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOPEHHUS,
OyTH U NEepeMeIleHus] MaTephualbHOW TOYKU OT

BpPEMCHU

2.1.4 CBoOoHOe majeHue. Y CKopeHrue cB0O0HOTO




HaacHus

2.15

KpuBosmueiinoe  nBukeHue.  PaBHOMepHOe
JBUKEHUE MATEPUAIBHOM TOUKH 110 OKPY>KHOCTH.
VYrnoBas CKOpOCTb, JIMHEHAsA CKOpOCTh. [lepuon

1 yacrora. L{eHTpocTpeMuTeIbHOe YyCKOpeHUE

2.1.6

Texanueckue YCTPOMCTBA: CIIUJIOMETD,
JBWKCHHE CHApSJOB, LENHBIE M PEMEHHBIE

nepeaadn

2.1.7

[IpakTnueckue padoThl. M3MepeHre MrHOBEHHOM
ckopoctu. MccnenoBaHue COOTHOILEHUS MEXTY
NyTSMH, PO ICHHBIMU TEJIOM 3a
MOCJIE/IOBATEIbHbIE paBHbIE POMEXYTKHU
BPEMEHH MpPHU PABHOYCKOPEHHOM JBW)KEHHUU C
Ha4aJIbHOM CKOPOCTBIO, paBHOM HyIto. M3yuenne
JNBUKEHHUS [IapuKa B BS3KOW  JKMJKOCTH.
WN3yuenne  naBWKeHUs ~ Tena,  OPOIIEHHOTO

TOPU30HTAJIBHO

2.2

JUHAMUKA

2.2.1

[Ipunmun otHocuTenbHOCTH ["anmunes. IlepBerit
3akoH Hplotona. HMHepuuanbHble  CHCTEMBI

oTcuéra

2.2.2

Macca tena. Cuna. [IpuHImun cynepno3uiu cri

2.2.3

Bropoii 3akon HproToHa st MaTepuanbHOM
TOYKHU B MHepIManbHOU cucteme otcuéra (MCO).
Tperuit 3akoH HplooToHa n7s8 MaTepuaIbHBIX

TOUYCK

2.2.4

3aKoH BCCMHUPHOI'O TATOTCHUS. Cuma TSKECTH.

HepBaﬂ KOCMHYCCKAsA CKOPOCTh. Bec tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHHus
CKOJIBKEHUS WM cujga  TPEHUs  IOKOS.
Kospduunent tpenus. Cumna conpoTUBIEHUS

IIpU ABWXKXCHUU TECJIa B JKUAKOCTU HUJIU I'a3eC

2.2.7

HOCTyrIaTe.HBHOG U BpallaTCIbHOC IBWXKXCHUC




a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoMeHT cuabl OTHOCHTEIILHO OCH BpaliCHUA.
[Ineqo cuibl. YcnoBuss paBHOBecUs TBEPIAOTO
tena B ICO

2.2.9

Texnuueckue YCTPOMCTBA: MO IIIATTHUKH,

ABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboTel. M3yueHue NBMOKCHUS
Opycka 1O  HaKJIOHHOM  IUIOCKOCTH  IOA
JNEUCTBUEM HECKOJbKMX cuil. MccmenoBanue
3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B
nepopMupyeMoil  Npy)KHHE U PE3UHOBOM
oOpasle, OT BEeJIMYMHBI HUX JAepopMaiuu.
HccnenoBanue ycinoBuUM paBHOBECHS TBEPIOTO

T€JIa, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHbI

COXPAHEHUIA B MEXAHUKE

2.3.1

NmMmnynsc  maTepuallbHOM  TOYKH,  CHCTEMBI
MaTepHUaabHBIX TO4YeK. Mmmynbc cunbl

HN3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH  coxpaHeHuss umnyiaeca B HCO.

PeakTuBHOE IBHKEHUE

2.3.3

Pabora cuier

2.3.4

MOoONIHOCTh CHIIBI

2.3.5

Kunernueckas OHEpIus MaTCpHaHBHOﬁ TOYKH.

TeopeMa 0 KWUHETUYECKOM YHEPTUHU

2.3.6

[Morenumanenass  sHeprus.  [loTeHuuanbHas
SHEprusi ynpyro aeGopMHUpOBaHHOW MPY>KUHBI.
[ToTennmansHas SHeprusi  Tena  BOIM3HU

IMOBCPXHOCTHU 3eMun

2.3.7

IloTeHnManbHblE W HEINOTCHIMAIbHBIEC CHIIBIL.
CBs3b pa6OTLI HCMMOTCHIIMAJIbHBIX CUui C
W3MEHEHHEM MeEXaHH4YEeCKOM OHEPTUHU CUCTCMBbI

Tell. 3aKOH COXpaHCHUA MEXaHUYECKOH SHEPrun

2.3.8

anyrne " HCYIIPYTIUEC CTOJIKHOBCHHA

2.3.9

Texauueckue YCTpOﬁCTBaZ ABUXXCHUC PaKCT,




BOJIOMET, KOIIEp, NIPYKUHHBIN TUCTOJIET

2.3.10

[Ipaktuyeckne  pabotel.  M3yueHwe  cBS3M
CKOPOCTEH  Ted IpU  HEYyIPyroM  ynape.
UccnenoBanue  cBsizu  pabOTBl  CHIIBI  C

W3MCHCHHEM MEXaHHMICCKOM OHCPruu TCia

MOJIEKVJISIPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKVJIIPHO-KUHETUYECKOM TEOPHUU

311

OcHoBHbIE MIOJIOKEHUS MOJIEKYJIIPHO-
KMHETHYECKON TeOopuu. bpoyHOBCKOE JBM>KEHHE.
Huddysus. Xapakrep JBAKECHHUS u

B33HMOI[€I7[CTBI/I$I qacCcTHll BEICCTBA

3.1.2

Mojenu cTpoeHus ra3oB, KUIKOCTEH U TBEPIBIX
Tell U OOBIACHEHWE CBOWCTB BEIIECTBA HA OCHOBE

3THUX MOJeIIeH

3.1.3

Macca  wmonekyn. KonmyecTBOo — BemiecTsa.

IToctostnaass ABoraapo

3.1.4

TemoBoe paBHOBecue. Temmeparypa u e

m3Mmepenue. [kana remneparyp Lenscus

3.1.5

Mogens uneanbHoro raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETUUECKOU TEOPHUH

HACaJIbHOI'O ra3a

3.1.6

AOcomoTHas TeMIeparypa Kak Mepa cpemHeit
KUHETUYECKOM HHEPruM TEIUIOBOTO JBM)KCHHUS

yactuil raza. [llkana remneparyp KenbBruna

3.1.7

VpaBuenune Kianeiipona — MengeneeBa. 3akoH

JlaneTOoHA

3.1.8

['a30BBIC 3aKOHEI. I/ISOHpOHCCCH B HJICAJIbHOM
ras¢ C IIOCTOSAHHBIM KOJIHMYCCTBOM BCIICCTBA.

U30TepMa, H30Xopa, n3obapa

3.1.9

TexHudyeckne yCTpoucCTBa: TEpMOMETP, OapoMeTp

3.1.10

[IpakTnyeckue paboTel. V3MmepeHue Macchl
BO3JyXa B KJIaccHOM KkoMmHare. MccnenoBaHue
3aBUCUMOCTU MEXIY IapaMeTpaMu COCTOSHUS

pa3peKEeHHOTO ras3a




3.2

OCHOBbI TEPMOAMHAMUMKN

3.21

TepmonuHamuueckass  cucreMa. BHyTpeHH:A
DHEPrus  TEPMOAUHAMUYECKOM  CUCTEMBI W

CITOCOOBI €€ M3MEHEHUS

3.2.2

KommnuectBo TtemnoTel m paborta. BHyTpeHHSA

SHEPrud OAHOATOMHOI'O UACAJIBHOT'O Ira3a

3.2.3

Buapl  Temsomepenaun:  TETUIOMPOBOJIHOCTD,
KOHBEKIMsS, W3JIydeHue. TemmoéMKocTh Tea.
VnenrHasgd TeIUIOEMKOCTH BeEIIECTBA. Pacyér

KOJIMYCCTBA TCIJIOTHI IIPU TCILIONEPEaAYC

3.24

[IepBblii 3ak0H TepmoaMHAMHUKH. lIpruMmeHeHue
IIEPBOTO 3aKOHa TEPMOTMHAMUKHA K
usonpoueccam. ['paduyeckas UHTepIpeTaLUs

paboThl Taza

3.2.5

Tennoele MamuHbl. [IpuHOUIBL  OEHCTBHS
TEIUIOBBIX MaluH. [IpeoOpa3oBaHusl SHEPruu B
TerIoBbIX MamuHax. KoaddumueHnt mose3Horo
nevicteust (manee — KIIJI) TermoBol MamivHbL
Huxn Kapuo u ero KITJ]

3.2.6

Bropoii 3akon TepmonnHamuku. HeoOpaTtumocTh
MPOLECCOB B Mpupojie. TeroBble IBUTATEIH.

DKOJIOTHYECKHE HpO6J'IeMBI TEIINIOOHEPI €TUKU

3.2.7

Texnuueckue YCTpOICTBA: JIBUTaTEJIb
BHYTPEHHETO CropaHusi, OBITOBOM XOJOIMJIbHUK,

KOHJIUITHOHED

3.2.8

[Ipaktnueckue paboTel. M3mepeHue yaenbHOM

TEILUIOEMKOCTH

3.3

AT'PETATHBIE COCTOSHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[Tapoo6pa3oBanue u koHaeHcaus. Mcnapenue u
KUTIeHHe. YJenbHas TemioTa napooOpa3oBaHUs.

3aBUCHMOCTD TEMIICPATYPhI KUIICHUA OT AABJICHUA

3.3.2

AOcomoTHAsET ¥  OTHOCHUTENIbHAS  BJIAXKHOCTH

BOo3ayxa. HacelmeHHbI nap

3.3.3

Teépnoe teno. Kpucramnmueckue u amopdHbie




Tena. AHM3OTpONMS  CBOMCTB  KPHUCTaJIOB.

Kunkue kpucramisl. CoBpeMEHHbIE MaTEpUAIIbI

[InaBnenne wu  KpucTauM3auMs. Y JelbHas

334 TerioTa miasyienus. Cyonumanus
3.35 YpaBHeHUE TEIIIOBOTO OalaHca
TexHudeckue  yCTpOWCTBA:  THTPOMETp W
336 IICUXPOMETP, KaJIOpUMETD, TEXHOJIOTHH
o MOJIyYEHUSI COBPEMEHHBIX MaTEepUalioB, B TOM
YKClie HAHOMATEpPHaJIOB, 1 HAHOTEXHOJIOTUU
[IpakTnueckue pabGoThl. M3MepeHue BIaXKHOCTH
3.3.7
BO3/lyXa
4 OJIEKTPOIMHAMUKA
OJIEKTPOCTATHUKA
411 OnekTpuzanus Tell. OJIEKTpUYecKuil 3apsia. [[Ba
o BUJIa 2IEKTPUYECKUX 3aPsI0B
412 [TpoBOAHUKY, AUAIEKTPUKH U TTOTYITPOBOHUKH
4.1.3 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa
414 B3aumoneiicteue 3apsanoB. 3akon Kynona
DIIEKTPUYECKOE oJie. Hanpsixénnoctsb
4.15 AIEKTPUIECKOTO 1Mo, [IpuHIMN Cymepro3uIuu.
JInHuy HanpsKEHHOCTH SJEKTPUUECKOTO TOJIS
416 PaGota cuim  3NEKTPOCTATUYECKOTO  TMOJISL.
41 - IMorennuain. PasHocTh IOTEHIINAIOB
[IpoBOomHUKKM W JUDIEKTPUKUA B MOCTOSHHOM
4.1.7 AIEKTPUIECKOM ToJie. JuanekTpudeckas
MPOHUIIAEMOCTD
DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 DNEKTPOEMKOCTh  IUIOCKOIO  KOHJEHCATopa.
OHeprus 3apsHKEHHOT0 KOHJEHCAaTopa
Texuuueckue YCTPOMCTBA: JJIEKTPOCKOII,
419 JJIEKTPOMETP,  DJIEKTPOCTAaTHYeCKas  3allluTa,
o 3a3eMJICHHE 3JIEKTPONpHOOpPOB, KOHJEHCATOp,
KCEpPOKC, CTPYHHBIN IIPUHTED
4.1.10 [IpakTnueckue paboTHI. N3mepenue




AIEKTPOEMKOCTH KOHJICHCATOPA

4.2

IOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

42.1

Ycnosus CYLIECTBOBaHUS MTOCTOSIHHOTO
anekTpuueckoro toka. Mcrounuku Ttoka. Cuia

ToKa. IIoCTOAHHBINA TOK

4.2.2

Hanpsokenue. 3akon OMma ass yyacTka Lenu

4.2.3

DNEeKTpUUECKOe  COMPOTUBIEHUE. Y JENbHOE

COIMPOTHUBJICHUEC BEIICCTBA

4.2.4

HOCJ’IGI{OB&TGJ’IBHOG, mapaijiCJIbHOC, CMCIIAHHOC

COCANMHCHUEC ITPOBOAHUKOB

4.2.5

Pabota snekrpuueckoro toka. 3akoH J[xoyms —

Jlenna

4.2.6

MOIIHOCTB 3JIEKTPUUYECKOTO TOKA

4.2.7

anekTpoaBmwkymas cwia (manee — DIJIC) wm
BHYTPEHHEE COMPOTHBIICHUE WMCTOYHHKA TOKA.
3akon Oma I TOJIHOM  (3aMKHYTOM)

3JIEKTpUUECKOH 1enu. KopoTkoe 3aMbIkaHue

4.2.8

OneKTpoHHas IIPOBOJIUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh COTMPOTUBIICHUS
METaJJIOB oT TEMIEPATYpPHI.

CBepXnpoBOIUMOCTb

4.2.9

DNeKTpuyYeckuii TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

HOJ'IyrIpOBO,Z[HI/IKI/I. CoOcTBeHHas H MpuMceCHasd
MPOBOANMOCTSD IOJIYIIPOBOIHHUKOB. CsoiicTBa p-n

nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

:‘)HCKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJIUTAX.

QHGKTpOHI/ITI/I‘leCKaﬂ JUucConuanusi. 9JICKTpOJ'IPI3

4.2.12

QHGKTpI/I‘IeCKI/II\/'I TOK B razax. CaMoCTOSTCIbHBIN
1 HECAaMOCTOSATEIbHBIN paspsna. Paznuunbie THIIBI

CaMOCTOATCIIBHOTO pa3psia. Moanus. [1nazma

4.2.13

Texuuueckue YCTpPOWCTBA: amIepMerp,

BOJIbTMCTD, peocrar, HCTOYHHUKH TOKa,




3JIEKTPOHArpeBaTENIbHbIE pudOpHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHUBIICHHUs], BAKYYMHBIH JUOJ, TEPMUCTOPHI
U (HOTOPE3UCTOPBI, TMOIYIMTPOBOJTHUKOBBIA TUOI,

raJIbBaHHUKa

4.2.14

[IpakTnueckue pabotbl. M3yueHue cmeriaHHOTro
COCIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wuncTtouHuka TOKa M €ro
BHYTpEHHero comnpotusieHus. HalOmonenue

ANIEKTPOJIH3a

11 KIIACC

Kon
pasnena

Kox nposepsiemoro
3JIeMeHTa

IIpoBepsieMbie 3JIeMEHTHI CO/IEePKAHUSA

4

OJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE IIOJIE. DJIEKTPOMATI'HUTHA A MHAYKIWA

43.1

IToctosaunrle MarHuTel. B3aumoneiicTBue

ITOCTOSIHHBIX MarHuToOB

43.2

MaruutHoe mosie.  BekTtop — MarHuTHOM
uHaykiuu. [Ipunnun cyneprno3unuu. Jluaun
MarHuTHOM wuHAYKIMU. KapTtuHa  uHUiA
MarHMTHOM WHAYKIIMM TIOJII TOCTOSHHBIX

MAarouToB

4.3.3

MaruuTHoe 10Jie HPOBOJHMKA C TOKOM.
Kapruna nuHMH 1OJS JJIMHHOTO MPSIMOTO
IPOBOJHMKA M  3aMKHYTOI'O  KOJIBLIEBOTO
IPOBOJIHMKA, KaTyIMIKH C TOKOM. OmnbIT
Opcrena. BzanMopelcTBue IPOBOJAHHUKOB C

TOKOM

43.4

Cuna Amniepa, €€ MOAYJIb U HaIIPaBJICHUE

4.3.5

Cuna JlopeHua, e€ MOIynb W HalpaBJEHUE.
JIBr>KEeHHUE 3apsKEHHOU YaCTUIBI B
OJIHOPOJHOM MAarHUTHOM moJjie. PaGota cuiel

Jlopenua




4.3.6 SIBIIeHUE DIEKTPOMATHUTHOW HHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIMU
OJC wunaykuuu. 3aKoH 3IIEKTPOMATHUTHOU
4.3.8
nHaykunu Papanes
BuxpeBoe  anexrtpuueckoe mone. DIJC
UHAYKUAA B TPOBOJHUKE, JBIKYLIEMCS
439 HOCTYNAaTE€IbHO B OJHOPOJHOM MAarHUTHOM
noJie
4.3.10 [IpaBusio Jlenma
NHnykTuBHOCTB. SIBIEHME CAMOWMHIYKIUU.
43.11
OJ1C camouHayKIIUM
4.3.12 DHeprusi MarHUTHOTO MOJIsl KaTYLIKU C TOKOM
4.3.13 DNEKTPOMAarHUTHOE TI0JIC
TexHuueckue YCTPOMCTBA: IIOCTOSIHHBIE
MAarHuThl, AIEKTPOMArHUTbI, JIEKTPOIBUTATE b,
4.3.14 YCKOPUTENH 37EMEHTapHBIX YaCTHII,
MH/IyKIIMOHHAS [1€Yb
[IpakTuueckue paboTHI. Nzydyenune
MarHUTHOTO TOJS  KAaTyIIKH C  TOKOM.
4.3.15 HUccnenosanue NEUCTBUSA HOCTOSIHHOTO

MarouTa Ha pPaMKy C TOKOM. HCCJ’ICI{OB&HI/IC

SABJIICHUSA 3H€KTpOMaFHHTHOﬁ HHAYKIUU

5 KOJIEBAHU A 1 BOJIHBI
MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA
Konebarenbnas cucrema. CBoboaHbIE
konebanusi.  ['apMoHuyeckue  KoJeOaHHUs.
>11 [lepuon, wyacrora, ammmryna u  (dasa
Kose0aHuit
5.1 [IpyxuHHBIM  MasTHUK. MareMarnueckui
>12 MasTHHUK
VYpaBHEeHHEe  TapMOHMYECKMX  KOJI€OaHUH.
5.1.3 Kunematnueckoe m AMHAMUYECKOE OINHUCAHHE
K0JIe0aTeNbHOTO JIBUKEHUS
514 IIpeBpamienue sHepruu INpU TapMOHMYECKHUX




kosnebanusax. CBSA3b aMIUIMTYIBl KoJeOaHHUN
UCXOJHOM  BEIUYMHBI C  aMIUIMTyJaMu

KOJIeOaHUH €€ CKOPOCTH B YCKOPEHUS

Konebarenbublit KOHTYP. CBobOoHbBIE

SJICKTPOMArHUTHBLIC KoJieOaHHus B nacaJlbHOM

5.1.5 KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXIY
MEXaHUYECKUMU W DJIEKTPOMArHUTHBIMU
kosnebanusmu. ®opmyna TomcoHa
3aKOH COXpaHEHUs SHEPruu B UACATHLHOM

>16 KOIIe0aTeTLHOM KOHTYpE
BriHyX/eHHBIE MEXaHUYECKHE KOJICOaHUS.
Pe3onanc. Pe3onanchnas KpHBasl.

>17 BrinyxaeHHbIC AIEKTPOMArHUTHBIC
Kos1e0aHusl.
[IepemeHHBII TOK. CuHycOMAANBHBIN

5.1.8 .

MepeMEHHBIN TOK.
MouHOCTh TEPEMEHHOTO TOKA. AMIUTUTYIHOE

519 W JICUCTBYIOIIEE 3HAYEHUE CWIbI TOKa H
HaIpsKEHUs
Tpanchopmatop. IlpousBoacTBo, mepemaada u
notpebdieHue ANEKTPUYECKOM SHEPIUH.
OKOJIOTMYECKUE PHUCKM TPU MPOU3BOJICTBE

>1.10 3JIEKTPUYECKON SHEPIUu. Kynerypa
HCII0JIb30BaHUS 3NEKTPO3HEPT U B
MIOBCETHEBHOM KU3HU
TexHuueckue  yCTpoOMHcCTBa: ceiicmorpad,

5.1.11 3JIEKTPUYECKUN 3BOHOK, JINHUA
3JeKTpornepesad
[IpakTrueckue paboTHI. HccnenoBanue
3aBUCUMOCTH TE€pHOJa MalbIX KOJIeOaHHI

5110 rpy3a Ha HUTH OT JJUHBI HUTU U MAacChl Ipy3a.

HccnenoBanue NEpEMEHHOTO TOKa B HOCIH U3
MOoCJICa0BAaTCIBHO COE€TMHEHHBIX

KOHACHCATOPA, KaTYIIKH U PE3UCTOpa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI




521

MexaHuyeckue BOJTHBI, yCIIOBUS
pacrpocTpaHeHus.. [epuon. CkopocTb
pacnpocTpaHeHus u JUTHHA BOJTHBI.

HonepeqHHe 1 PO A0JIbHBIC BOJIHBI

5.2.2

WnTepdepennus u qudpakius MEXaHUIeCKUX

BOJIH

5.2.3

3Byk. CkopocTh 3Byka. ['poMKOCTh 3BYyKa.

Bricora Tona. TemOp 3ByKa

524

ONeKTpOMarHUTHbIE BOJIHBI. YcnoBus
U3ITyYEHUS ANIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BekropoB E, B u v B

JJIEKTPOMArHUTHOW BOJIHE B BaAKyyMe

5.2.5

CaoiicTBa AIIEKTPOMArHUTHBIX BOJIH:
OTpaXX€HHe,  MpeJIOMJIEHUE,  MOJspU3alys,
nudpakiys, uHTEepDEpeHITNS. CxkopocTh

OJICKTPOMArHuTHBIX BOJIH

5.2.6

[lIxana 3JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne DSIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

[IpuHIUIIBI ~ pagUOCBS3M ¥ TEJICBUJIICHUSA.
Pagunomoxamust. DJIEKTPOMarHuTHOE

3arpsi3HEHUE OKPYXKAIOIIEeH cpebl

5.2.8

Texnuyeckue  ycTpoMcTBa:  MY3bIKAaJIbHBIC
UHCTPYMEHTHI, YAbTPa3BYKOBas JUArHOCTHKA B
TEXHUKE U MEIUIIMHE, pajgap, paAuoNpUEMHIK,

TeJEBU30p, aHTeHHa, Tesedon, CBY-neun

5.3

OIITHUKA

5.3.1

[IpsimonuHeliHOE paclpoCTpaHEHHE CBETa B

OJHOPOAHOM cpene. JIyu cBera

5.3.2

OTpa)KeHI/IC cBeTa. 3aKOHEBI OTPAXXCHUSA CBCTA.

INoctpoenue n3o0paxkeHHii B IFIOCKOM 3epKajie

5.3.3

HpeJ'IOMJ'IeHI/Ie CBeTa. 3aKOHBI TPEIIOMJICHM CBCTA.

AOCOIIIOTHBIN TTOKa3aTellb MPCIOMJICHUA

5.3.4

[losmmoe BHyrpeHHee otpaxenue. IlpenenbHbIN




YIroJi HOJIHOI'O BHYTPCHHETO OTPAKCHUS

5.35

Hucnepcus csera. CloxHbIM cocTaB Oenoro

ceera. L{Ber

5.3.6

ColOupatoriue ¥ pacceWBAIOIINE  JIMH3BI.
Tonkass mmH3a. @DOKycHOE paccTOsIHHE W
ONTUYECKasl cuiia TOHKOW JnH3bl. [locTpoeHue
M300pakeHU B coOmparommx u
paccenBaromux JauH3ax. @dopmyna TOHKON

JIMH3EL. YBEIWYCHUE, JaBaeMOe JIMH30H

5.3.7

[Ipenensl  IPUMEHUMOCTH  TE€OMETPUYECKOU

OIITUKH

5.3.8

WNurepdepennus CBETa. Korepentnsie
HCTOYHHUKH. YcaoBus HaOIIOIEHUS
MaKCHMYMOB u MHUHUMYMOB B
UHTEp(PEPEHIIMOHHON  KapTHHE OT  JIBYX

CI/IH(i)aBHI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakums cera. [udpakuronnas pemérka.
VYcnoBue HaOMIOACHUS TIIABHBIX MaKCUMYMOB
NPy TAJCHUU MOHOXPOMAaTHYECKOTO CBETa Ha

TU(HPAKIIMOHHYIO PEIIETKY

5.3.10

HOHﬂpI/ISaHI/Iﬂ CBCTa

5.3.11

TexHuueckue  yCTpOMCTBA:  OYKH, JIyIa,
doroanmnapar, MPOEKIMOHHBIA  ammapar,
MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs OINTHKA,

T paKkIOHHAs PEelETKa, TOISIPOUI

5.3.12

IIpakTuueckue paboTHI. HN3mepenne
nokaszartenst —npenomuieHus.  MccienoBanue
CBOMCTB M300pakeHui B muH3ax. Habmrogenue

AUCTICPCUU CBCTA

BJIEMEHTHI CIIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

FpaHI/II_IBI MNPUMCHUMOCTHU KJ1aCCHYECKOM
MCXaHUKU. HOCTYHaTLI TCOpUn
OTHOCUTCIIbHOCTU: HWHBAPHUAHTHOCTb MOIYJIA
CKOPOCTH CBCTa B BaKyyMe€, IIPUHIHUIT

OTHOCHUTEJILHOCTA DHHIIITEHHA




6.2

OTHOCHTEILHOCTh OJHOBPCMCHHOCTH.

3aMeIUIeHI/Ie BPCMCHHU U COKpAIICHUC AJIMHBL

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBsi3pb MacChl C DHEPruei W HMMITYJIbCOM
CBOOOJHOM  4YacTUIBl.  ODHEpPrus  MOKOS

CBOOOTHOM YaCTHIIBI

KBAHTOBAS ®U3MKA

7.1

3JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. dopmyna IlnaHka cBSI3M B3HEpruu
¢doTOHA C €ro 4acToTod. DHEprusi U UMITYJIbC

dboToHa

7.1.2

OtkpeiTHe u uccnefgoBanue (Horodrddekra.
OnbITHI AlT. Crosnerosa. 3aKOHBI

dboTordpdekra

7.1.3

VYpaBHenue OMHmTelHa a1 (QoTodrddexra.

«Kpacnas rpanuma» pororddexra

7.1.4

HaBnenue cBera. OnbiTel I1.H. JIeOenena

7.15

XUMHYECKOE IEUCTBUE CBETA

7.1.6

Texnudeckue  yCTpoOWcTBa:  (POTODJIEMEHT,

dboTomaTYMK, CoTHEUHAass OaTapesi, CBETO U0

7.2

POEHUE ATOMA

7.2.1

Mopenbs aroma Tomcona. OnbiTel Pesepdopna
10 UCCJIEIOBAHUIO CTPOEHUS aToMa.

HJ'IaHCTapHaH MOZCIb aToOMa

7.2.2

[Tocrynater bopa. M3nydeHune U morjiomeHue
(GOTOHOB TMpu Mepexoje aroMa C OJHOTO
YPOBHSI SHEPrUM Ha Jpyroil. Buabl crniekTpos.

CriekTp ypoBHE# 3HEpruu aToMa BoJA0poaa

7.2.3

BosHOBBIE  cBolicTBa 4actul. BomHbl e
Bbpoina. KopmyckynsspHO-BOJIHOBOM Iyallu3M.

Judpaxiys 377eKTPOHOB Ha KpUCTaJIaX

7.2.4

CrHoHTaHHOE U BBIHYXXJICHHOC U3JIYYCHHC.

YcrpoiicTBO U IpUHIMI padoTHI Ja3epa

7.2.5

TexHuuecknue  yCTpOMCTBA:  CHEKTPaJbHBIN




aHaIu3 (CIIEKTPOCKOII), Jia3ep, KBAHTOBBIM

KOMITBIOTED

7.2.6

[IpakTuyeckue paboTHI. HaGnronenue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonel  HaOdMIOAEHHS U pEruCTpaliu

SJICMCHTAPHBIX YaCTHIL

7.3.2

OTkphITHE PaIuOaKTUBHOCTH. OnbITHI
Pezepdopna 1mo  ompepeneHuro  cocraBa
paanoakTUBHOTO M3nmydeHus. CBoiicTBa anbda-,
Oera-, ramMma-u3ay4eHus. Brusiaue

PAANOAKTUBHOCTHU Ha KUBBIC OPraHU3MbI

7.3.3

OtkpbeiTHE TIpOTOHA M HeWTpoHa. HykimonHas
Mozenb snapa [eiizendepra — Banenko. 3apsia

sanapa. MaccoBoe uucio siapa. M3o0Tonsl

7.3.4

Anbda-pacniaa. INeKTPOHHBIA U MO3UTPOHHBIH
Oeta-pacmnas. [M'amma-uznydenue. 3akoH

PaIMOaKTHBHOTO pacrajaa

7.3.5

OHeprusi CBA3M HYKJIOHOB B siape. SnepHbie

cuibl. Jledekt Macchl sapa

7.3.6

Snepubie peakuuu. Jlenenue u CUHTES sA€p

7.3.7

Snepubiit  peaktop. TepMosIepHBIA CHUHTE3.
[IpoGmeMbl W TMEpPCHEKTHBBI  SJACPHOU
SHEPreTHKHU. DKOJIOTHYECKHe ACIEKTHI

AJICPHON PHEPTETUKU

7.3.8

:‘)J'ICMGHTapHBIC HYaCTHUIIBI. OTKpBITI/Ie
IMMO3HUTpPOHA. CDYH,Z[aMCHTaJ'ILHLIC

BSaHMOﬂCﬁCTBHH

7.3.9

Texanuueckue YCTpOﬁCTBaZ AO3UMETP, KaMcEpa

Bunscona, saepHbiii peakTop, atoMHas bom0a

7.3.10

HpaKTI/I‘leCKI/Ie pa6OTLI. HccnegoBanue TPEKOB

yacTul] (10 roTOBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&nnoro Heba. Co3Be3nus, sSpKue




3Bé3I[LI, IIJTaHEThI, X BUAUMOC IBUKCHUC

8.2

Comneunas cucremMa. llmaHersl  3eMHOM
I‘pyTIHLI. HHaHeTH -TUT'aHTBI MU HUX CHYTHI/IKI/I,
KapJII/IKOBI)IG IIJIAHCTHI. MaJII)Ie TCJIa

CoOJTHEYHOH CUCTEMBI

8.3

Comnnne, dporochepa u atmocdepa. ConHeqHAS

AKTHUBHOCTbH

8.4

Ucrounuk suepruu CoiHiia u 3B€371

8.5

3BE3/1bI, UX OCHOBHBIE XApPaKTEPUCTUKH: Macca,
CBETUMOCTb,  paauyc,  TeMIeparypa,  HUX
B3aMMOCB3b. J[narpaMma «CIeKTpaJIbHbIA KI1acc
— CBETHUMOCTDY. 3BE3 bl IJIaBHOU
MMOCIICIOBATEIFHOCTA. 3aBHCHMOCTh «Macca —
CBETUMOCTE) TS 3BE3T IJIaBHOU

IOCHICA0BATCIIBHOCTHU

8.6

H##HPar###BuyTpenHee CTpOCHHE 3BE3.
CoBpeMeHHbIe HpeJICTaBIICHUsI 0
HPOUCXOXKJIEHUH U 3BoJtoru CoJiHLA U 3BE3N.

ITanel JKU3HU 3BE3]

8.7

Mneunsii  Ilyre — Hama  [amakTuka.
CnupanbHas CTPYKTypa lNanaktuxwu,
pactnpeneneHue  3BE31, Traza M IBUIM.
[Tonoxenue u npmwxenue ConHua B ['amakTuke.
[Inockass u  cdepuueckas  MOACUCTEMBI

I"anakTnkn

8.8

Tunel ranaktuk. PaguoragakTUKH U KBa3apkhl.

YUépHble ABIPHI B SI/Tpax ralakKTUK

8.9

Bcenennas. Pacmupenne Bcenennoil. 3akoH
Xabbna. Paszberanme ramaktuk. Bospact u
paguyc Bcenennoii, Teopust bonbiioro B3peiBa.
Mopgens «ropsueir Bceenennoi». PenukroBoe

H3JIYUCHUC

8.10

MacutaGHast CTPYKTYypa Bcenennoi.
Meraranaktuka. Hepeménnble  mpo0iaembl

ACTPOHOMHU




YYEBHO-METOIANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






