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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUW M TPEOOBAHUM K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLICTIIINY TIpernoaBanus ydeOHoro mpeamera «dusuka» B 00pa30oBaTEIbHBIX
OpraHu3alusax Poccuiickon Oenepanuu, peanu3yrLnX OCHOBHBIE
o0pazoBaTebHbIE TPOTrPAMMEBI.

Conepxanue mporpaMMmbl 10 (u3uke HampaBieHO Ha (HOpMUPOBAHUE
€CTEeCTBCHHO-HAYyUYHOU KapTUHBI Mupa oOy4daromuxcs 10—11 kimaccoB mpu 00yueHun
ux ¢u3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IICSITEIBHOCTHOTO IMOIXO/IA.
[Tporpamma no pusuxe coorBercTByeT TpedoBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TIPEJIMETHBIM U METaIlPeIMETHBIM pe3yiIbTaTaM OOyUYeHHS, a TaKKe
YUHUTHIBAET HEOOXOIMMOCTh peaM3allMi MEXKIPEIMETHBIX CBsI3ed (U3UKH C
€CTEeCTBEHHO-HAYYHBIMH Y4EOHBIMU MpeaMeTaMu. B Helt onpenensitoTcs OCHOBHBIE
e u3ydeHus (GU3MKU Ha YPOBHE CpEIHEro oOIero oopa3oBaHus, MIaHUPyeMbIe
pe3yNbTaThl  OCBOEHUS Kypca (U3UKU: JUYHOCTHBIE, MeETalpeJIMETHbIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUA Kypca GU3HKU HA Oa30BOM ypPOBHE, B

TOM YHCJIe PEeIMETHBIE Pe3yIbTaThl M0 TOJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOyueHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHu 00 okpykaromeMm mupe. IIIKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmuii
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DHU3HMUECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUH, H3y4YaeMbIX XHMHEH, OMOJIOTHEH,
bu3mueckoir reorpadueri um  actpoHomuei. Mcrmonp3oBaHWE M aKTHBHOE
NpUMEHEHUE  (PU3NYECKUX 3HAHUN  ONpeaessieT Xapakrep H  pa3BUTHE
Pa3HOOOPa3HBIX TEXHOIOTUIN B c(hepe IHEPTeTUKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA,
MOJIyYEHHs HOBBIX MaTEpUaJIOB C 3aJaHHBIMU CBOWCTBAMU U Jpyrux. M3ydenue
(¢u3UKN BHOCUT OCHOBHOM BKJIaJ] B (hOPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KAPTHUHBI
Mupa oOydJarommxcs, B (OPMUPOBAHHE YMEHHH TPUMEHSITh HAYYHBIA METOJ
MMO3HAHUS TIPU BHIITOJIHEHUU UMH YYEOHBIX UCCIICIOBAHUIA.



B ocHOBY Kypca pu3uku A1 ypOoBHS CPEHETO 00IIEro 00pa30BaHMsI MOJIOKEH
PA UaeH, KOTOPbIE MOYKHO PACCMATPUBATh KAK MIPUHIUIIBI €TI0 IIOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HUCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHIMAaNa (PU3UUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
(u3MKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMU MPOoOIeMaMH.

Hoes npuxnaonou nanpasiennocmu. Kypc ¢puzuku npeamnosaraet 3HaKOMCTBO
C IMPOKUM KPYrOM TEXHUYECKUX U TEXHOJOTMYECKHUX IMPUIIOKEHUN N3YUYEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU M TEXHOJOTHU, a Takxke 00CYXICHUS
po0JIeM palliOHAIBHOTO MPUPOIOTOIB30BAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEJAHEro OoOIIero
oOpa3oBaHus SBISIOTCA (U3MUeckue Teopur ((popMUpOBaAHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IIPEACTABIEHUAX O PUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHIL, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBICHUM U MPOLIECCOB).

CHCTeMHO-IeSITeIbHOCTHBIN MOAX0J B Kypce (U3UKU peau3yeTcsl MpPexe
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaronimxcs.
Jlist 6a30BOrO YpOBHS Kypca (GDU3UKH — 3TO UCTIOIB30BAHUE CUCTEMBI (PPOHTAITBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX paboT, KOTOPBIE B IporpaMme
no (usuke OObEIWHEHBI B OOIIMI CIMUCOK YYEHWYECKUX MPAKTHUYECKUX padoT.
Bbinenenne B yka3aHHOM IepedHe J1a0OpaTOpPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJIS U OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKAMHU 00pa30BaTeIbHOIO Mporecca
UCXO/sI U3 OCOOCHHOCTEH IJIaHMPOBAHHUS M OCHaIleHus kabunera ¢usuku. [Ipu
3TOM oOecrneunBaeTcs OBJIAJACHHE OOYYAarOUIMMUCS YMEHHMSIMHU IPOBOJAMTH
KOCBEHHBIE HM3MEPEHMs, HCCIEAOBAHUS 3aBUCUMOCTEN (PU3NYECKHUX BEJIIMYUH U
ITIOCTAHOBKY OIIBITOB 110 IIPOBEPKE MPEI0KEHHBIX THIIOTES.

bonpmoe BHUMaHuE yAENIAeTCs PEMICHUIO PACYETHBIX U KAYECTBEHHBIX 3a/1a4.
ITpu 3TOM 117151 pacU€THBIX 3a7a4 IPUOPUTETOM SBIISIFOTCS 3a/1a4 € SIBHO 3aJaHHOM
(u3nyeckoil MOJENbI0, TO3BOJIAIOIIME NPUMEHATh HW3YUYCHHBIE 3aKOHbl H
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3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HbIX pasnesnoB. g KaueCTBEHHBIX 3a]1ad MPUOPUTETOM SIBISIFOTCS 3aJaHHs Ha
OOBSICHEHHE MPOTEKAaHUS (PUINYECKUX SBICHUM W TPOIECCOB B OKPY’KAIOLICH
KHU3HU, TpeOymoomue BbIOOpa (HU3MUECKOW MOJENU IS CUTyallud TPAKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmu @PI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecrieueHuto y4yeOHoro mpouecca 0a30BbI YypOBEHb Kypca (M3HKU Ha YPOBHE
cpeaHero oOIero oO0pa3oBaHMS JOKEH HM3y4aThCs B YCJIOBHUSX MPEIMETHOTO
KabuHeTa (PU3MKKM WIM B YCJIOBHAX HWHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTeCTBEHHO-HAYYHOTO IUKJIa. B kabuHeTe (M3HKU JOHKHO OBITH HEOOXOIUMOE
nabopaTtopHoe OOOpYIOBaHHWE ISl BBIMOJHEHUS YKa3aHHBIX B MPOTPaMMeE IO
¢u3MKe yIeHHIECKUX MPAKTUIECKUX padOT U JEMOHCTPAIIMOHHOE 000pYyI0BaHHE.

JlemoHCTpanimonHoe o0opynoBaHue (OPMHUPYETCS B COOTBETCTBUU C
NPUHIIUTIOM MHHHMAJbHOW JOCTATOYHOCTH W 00OECleYrBaeT IOCTAaHOBKY
NEPEYNCICHHBIX B TMporpaMme M0 (U3NKE KIFOYEBBIX JIEMOHCTpPAIUN IS
UCCIICJIOBAHNS  HM3y4aeMBIX SIBICHUH W  MPOILECCOB, OJMIHUPUICCKUX |
(GyHIaMEHTaTBHBIX 3aKOHOB, UX TEXHHYECKHUX TPUMEHEHUH.

JlabopaTopHOoe OOOpymOBaHWE I YYCHUYECKHX MPAKTHYECKHX padoT
dopMupyetcst B BUE TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
1abopaTopHOTrO O00O0pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE TU(PPOBBIX JabOpaTOpUil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa U CTPEMJICHHS OOYYaIOMUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e DPa3BUTHE MPEJCTABICHUI O HAYYHOM METOJIe MO3HAaHUS U (OPMUPOBAHNE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOIIUM SIBJICHUSIM;

e (opMHPOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB
CTpOEHUS MaTepUH U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (¢dopMHpOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCIOJIb30BAHUEM
bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

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

JlocTikeHne »THX Ieneld o0ecreynBaeTcs pelIeHHeM CIEIYIOIUX 3a1a4d B

nporecce U3yyeHus Kypca GU3MKHU Ha yPOBHE CPEHETo 00111ero 00pa3oBaHus:



e MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIINX (PU3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSAX, BKIIOYAsl MEXAHHUKY, MOJEKYISIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JE€MEHTHI aCTPOPU3UKH;

e (opmMupoBaHHE€ yMEHUN NPUMEHATb TEOPETHUYECKUE 3HAHUA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IOBCEIHEBHOM KU3HU;

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3IMYHbIX 3a/Jad C SBHO 3aJaHHOM
¢u3znueckoil Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE
co3gaHue pU3NUECKOr MOJIEIU, aIeKBAaTHON yCIOBUSAM 3aa4H;

e TMOHMMaHUE (U3MYECKHUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOILYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBEJIECHUS
Gu3MUecKUX HKCIEPUMEHTOB, aHAIM3a W HMHTEpPIpeTaluy UHPOpMalUH,
OTIpeJIENICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O Pe3yiibTaTa;

e CO3[IaHUE YCIIOBUU [IJISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOMU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 gacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamMme 1o (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIh JI€TAeT BBHIOOD
NpOBEJIEHUs JIa0OpaTOPHBIX PAOOT W OMBITOB € YYETOM HMHIUBHIYATbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPKAHHUE YYEBHOI'O IPEIMETA

10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHpa. PoJib 3KcrieprMeHTa 1 TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIEPUMEHT
B (u3HKe.

MopenupoBanue (U3MUECKUX SIBIEHUH M mpoleccoB. HaydHble rumotessbl.
duznyeckue 3aKOHbI U TeOpuH. ['paHuIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpyHIMD COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOpMHUPOBAHUU COBPEMEHHON HAy4YHON KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

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

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCH CHUCTEMBbI KOOPJMHAT.
Ciio)keHue nepeMenIeHU U CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TEpeMEIICHU
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuponmmHueitnoe neuxenue. JIBrikeHre MaTepruaaIbHON TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOW MO MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEWHAs CKOPOCTb.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuuecknue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSAJIOB, LICMTHBIE U PEMEHHBIE NTEpEeaadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTFOCTPALMS KHHEMATHUECKHUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoOpazoBaHue IBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.
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HaGmronenue aBukeHus Tena, OpOIIEHHOTO IMOJ YIioM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MaICHUS.

HanpagneHnne ckopocTy Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHnrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONJACHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIE MPOMEXKYTKH BpPEMEHH MpPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyeHune nBUKEHMS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus tena, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['amumnes.  IlepBeii  3axkoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MatepuanibHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHOro TtaroreHusa. Cuma Tsbkectu. IlepBas KocMmuyeckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIEHU NPU JBHKEHUU Tela B KUIKOCTU UJIU Ta3e.

[TocTynarensHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuibl OTHOCUTENBHO OcH BpauleHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOJALINITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NMOABEME U TTaICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHs TBEPAOTro Tena. Buasl paBHOBECHSI.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi
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N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCMMOCTU CWJI YNPYTOCTH, BO3HUKAIOMIUX B MPYXKUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalleHUs.

Tema 3. 3aKoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbee MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYyJIbca Tejla. 3aKOH COXPAaHEHUS HUMITYJIbCA.
PeakTuBHOE NBMXEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas DHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedopMUpoBaHHON NPYKUHBIL. [loTeHIIManbHAs YHEPTUsI TeJla BOJIU3H MOBEPXHOCTH
3eMIu.

[ToTeHnnanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIMABHBIX CHJI C U3MEHEHHEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHs] MEXaHUYECKOU dHEPTHUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoMcTBa M NPAKTUUYECKOE IMPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSAHBIX MAATHUKOB.

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

Pa3znen 3. MouiekyisipHasi pU3NKa U TEPMOJANHAMHUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyii. KonmdectBo BemecTBa. [loctosauas ABorajpo.



TemmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana remmneparyp
Llenbcus.

Mopens  wupeampHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpHM HJACAJbHOro raza. AOCONIOTHas TeMmIepaTrypa Kak Mepa
CpellHEe KWHETUYECKON HHEpruu TEeIJIOBOTO JBWKEHUs dactull rasza. lllkama
temrniepatyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH [lampToHa. M30mponeccsl B HICATBHOM Ta3e ¢ MOCTOSHHBIM KOJHWYECTBOM
BeliecTBa. ['padguueckoe mpencTaBieHUE H30MPOLIECCOB: H30TEpMa, H30X0pa,
uzobapa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOEC MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JMCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COEAUHEHHUIA.

OnbiThl 0 MU PY3UN )KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO ABUKECHUS.

Mopaens onbita lTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTpUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OneITel, WIIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS UICAJIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MMapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHosvl mepmoOUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrus TEPMOJUHAMUYECKOU
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Ta3a.  Buasl  Temonepenavu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3IyUYeHHUE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMmnoThl Npu TEIUIONepeaaye.

[Tonsitue 006 aamabatHom mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne TepBOro 3akoHAa TEPMOIAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

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

TermoBble ~ MamuHbl.  [IpUHOMIIBIL  OEWCTBUA — TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIUIOBbIX MamuHax. KoadduuueHt monae3Horo
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nevictBus TermoBod MammHbl. [lukn KapHo u ero xosd@uiueHT mojae3Horo
JNEUCTBUS. DKOJOTUUECKHE MPOOIEMBI TETIOIHEPTETUKH.

TexHuueckue yCTpPOMCTBA UM MPAKTUYECKOE MPUMEHEHUE: JIBUTaTENb
BHYTPEHHETO CrOopaHus, ObITOBOM XOJIO0MIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH DPaOOTHI: BBUIET
npoOKu u3 OYTBUIKKM TOJ JCHCTBUEM CXKAaTOro BO3JyXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEM TpeHuUs (BUICOAEMOHCTPAIHS).

N3meneHne BHyTpeHHEH SHEPTHUH (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OmnbIT 110 a11abaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENIsi BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanus eeuwjecmea. Pazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumeHue. AOCONIOTHAS U
OTHOCUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HacklleHHbl map. YjaenbHas TeioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITM3anus. Y nenpHas Teriora miasineHus. Cyonumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJOPUMETP, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX MAaTE€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kurnienune npy noHM>KEHHOM J1aBJICHUH.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
DnexTpusanus Tell. DIeKTPUIECKuii 3apsi. J[Ba BUIa dIEKTPUIECKUX 3aPSI0B.
[IpoBogHWKHM,  AWAIAEKTPUKA W TOJYNPOBOAHUKH. 3aKOH  COXPaHCHHS
AIIEKTPUYECKOTO 3apsijia.
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B3anmopeiictBue 3apsanoB. 3akoH Kymona. TouedHslil aneKTpruyecKui 3apsi.
Onektpuueckoe rmone. Hampsok€HHOCTh — dnexkTpuyeckoro moss.  [IpuHnomn
CYIIEPHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TOJISL.

Pabota cun anektpocratuueckoro nosst. [lorennuan. Pa3HocTh MOTEHIIMAIOB.
IIpoBOIHMKM W JOMBJIEKTPUKHA B DJIEKTPOCTaTHYECKOM Toyie. [[manexrpuueckas
ITPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNEeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsiKEHHOTO KOHJIEHCATOPA.

TexHuueckne yCTPOMCTBA M MPAKTUUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTpOCTaTHYecKas 3allluTa, 3a3€MJICHHE 3JIEKTPONpUuOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T10JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKUA TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akoH OMa 17151 ydacTKa LEIH.

DONEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
IlocnenoBarenpHOE, IapAJLIEIBHOE, CMEIIAHHOE COEIUHEHHUE IIPOBOJHUKOB.

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

DNEeKTpOJABWKYIAsl CHJIAa M BHYTPEHHEE CONMPOTHBICHUE WCTOYHUKA TOKA.
3akoH OMa [J1s MOJTHOM (3aMKHYTOM) AieKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuUE.

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

DNEeKTpUUeCKuid TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIPUMECHAs MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.
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ONEeKTpUYECKMA TOK B  pAacTBOpax M  paciulaBax  dJIEKTPOJIMUTOB.
DIEKTPOIUTUYECKAS AUCCOLUALINA. DIEKTPOIIN3.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [nazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHHUE: aMIIEPMETP,
BOJBTMETP, PpPEOCTaT, HWCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBINA JUOI,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUJIOIIAV ITOIIEPEYHOr0 CEYEHUs U MaTepuala.

CmemaHHOe COeAMHEHNE TPOBOAHUKOB.

[IpsmMoe wu3MepeHue dIeKTpoABWKyHIEH cuibl. KOpoTkoe 3aMbIKaHuE
rajqbBaHUYECKOT0 JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoli paspsa v MPOBOJAUMOCTE BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydyeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYILIEN CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Kiiacce OCYIIECTBISIETCS C
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBS3€d C KypcaMHU MAaT€MaTHKHU,
OMoNOTHHU, XUMHH, TeoTpadUu U TEXHOJIOTUH.

Meowcnpeomemmnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAY4YHOTO
MO3HAHUA: SIBICHUE, HAay4YHBIA (PaKT, TUMOTe3a, (pu3nMdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOMIOCHIE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TETUTOOOMEH KUBBIX OPraHW3MOB (BUJBI TEIUIONEPEIavH, TEIJIOBOS PaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

13



Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BELIECTBA, MOJISIPHAS MACCA, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, :KUIKOCTEU U Ta30B,
AJEKTPUYECKUE  CBOMCTBA  METAJJIOB,  JJICKTPOJIMTHUYECKAs  JIUCCOLMALIMA,
rajJbBaHUKAa.

T'eoepaghus: BnaxHOCTB BO3/1yXa, BETPhI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIH30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M JIpyrue), JBUTATE]Ib BHYTPEHHETO
cropaHusi, mapoBasi TypOvuHa, OBITOBON XOJOAWIBHUK, KOHAUITMOHEDP, TEXHOJIOTUH
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM UHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, DJEKTPOCTATUUECKasl 3allliTa, 3a3eMJICHUE JJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHbIE puoOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[TocTosiHHBIE MarHUTHL. B3anMoaelicTBiE MOCTOSSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKIUU. [[puHIMT Cynepno3ului MarHUTHBIX MOJIEH.
JluaMM MarHuTHOM WHAYKIUH. KapTWHAa JWMHUA MArHUTHOM WHIYKIIMW TIOJISI
MNOCTOSIHHBIX MAarHUTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTeaa. BzauMmoaelicTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HalpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl Jlopenma.

SIBrieHne 3JIEKTPOMAarHUTHOM WHAYKUMU. IloTOK BEKkTOpa MarHUTHOMN
UHIYKIUA. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

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

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

14



TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: II0CTOSIHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUIATEIb, YCKOPUTEIU DIEMEHTApHBIX
YacCTULl, MHAYKIIMOHHAS NIEYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O MyYKa MarHUTHBIM IIOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOW UHTYKIIU Y.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABMKYIIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHMTHOT'O IOTOKA.

SIBiieHne caMOUHYKLIWH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeiCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy ¢ TOKOM.

NccenenoBanve siBIeHUs dJIEKTPOMAarHUTHOW UHAYKIUU.

Pasnen S. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Koa1ebanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KoyeOaHHUs.
I"apmonnueckue konebanus. Ilepuon, wacTora, amrumatyna W (asa KojaeOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUN MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosneOanuii. [IpeBpalnienue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATBHOM KOJIe0aTeTbHOM KOHType. AHAJOTUA MEXIy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeiHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

Ilepemennbiii  TOk. CHUHYCOMIANbHBIA TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ U JCHCTBYIOIlEE 3HAYEHUE CHJIbI TOKa M
HaIpsKEeHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
MCIIOIb30BaHUS AIEKTPOIHEPTUH B TOBCEITHEBHOM KU3HH.
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TexHuueckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHHE: DBJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTEeIbHONM CHUCTEMBbI (MPYXUHHBIA WA
MaTeMaTUYeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJIEOAHUH.

HaGmonenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpum mocnenoBaTENbHOM COEAMHEHWUM PE3UCTOpA, KaTYIIKU
WHJIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoieOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanne nepeMeHHOr0 TOKa B LEMHU U3 MOCIEA0BATEIBHO COETUHEHHBIX
KOHJIEHCATOpa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNIHbBLE 80TIHbL

MexaHnueckue BOJIHBIL, yCIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3JyYECHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B snekTpomaruutHoil BoiiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MPEIOMIICHUE, MOJSpHU3aus, AUPpaKius,
unTepdepenrs. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE H OBITY.

[IpuHUMIIBI pagUOCBA3U U TEAEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JAMArHOCTUKA B TEXHHKE W MEIHUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneoburomeecs Te€10 Kak HCTOYHUK 3BYKA.

HaGmronenne orpa)keHus U MpesioMIIEHUS MEXaHUUYECKUX BOJIH.
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HaGmonenue natepdepeHnu u 1uppakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYION U
4acTOTOM KoJieOaHuH.

HccnenoBanrie CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXeHHE, TPEIOMIICHHE,
noJyiipu3anus, 1uPpaxkuus, uHTepdepeHuus.

Tema 3. Onmuxka

I'eomerprueckass onrtuka. lIpaMonuHENHOE paclpoCTpaHEHUE CBETa B
ogHOpoaHOuU cpee. JIyu ceera. ToueuHbI HCTOYHHUK CBETA.

OTtpaxkenue cBeta. 3aKOHbI oTpaxeHHUs: cBeTa. [locTpoeHue nzoOpaxeHuil B
IUIOCKOM 3epKalie.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHUs cBeTa. AOCONIOTHBIN MOKa3aTeNb
npenomiienusi. [lonHoe BHyTpeHHee oTpakeHue. IlpenenbHbI yroa MOIHOrO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust cBeta. ClnoxHbIM cocTaB Oenoro ceera. L[ger.

Cobuparomue 1 paccenBatrolue TuH3bl. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHYECKasl cuiia TOHKOM JuH3bL. [locTpoenne n3olOpaxeHnil B cOOMparomux u
pacceuBaromux JinH3ax. DopMysa TOHKON JUH3bI. YBeJIUYEHUE, JaBAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTtepdepenuus cBera. KorepeHTHble HNCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE paACIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOEe BHyTpeHHEE OTpaxkeHne. Moenb CBETOBOAA.

NccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHnue cekTpa ¢ MOMOUILIO MPU3MBI.
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[lony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEMIETKY.
HaGmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi
N3mepenune nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH

['paHuLIb MPUMEHUMOCTH KJIacCUYecKoi MexaHuku. [locTynatel crienuanbHOM
TEOPUU OTHOCUTENBHOCTU: MHBAPUAHTHOCTh MOJAYJS CKOPOCTH CBETAa B BaKyyMe,
OPUHIIMIT OTHOCUTENIbHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEJJIEHHUE BPEMEHU M COKpAllleHHUE
JUTMHBI.

DHeprusi ¥ UMIYJIbC PENSATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPruel U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTuUs
TIOKOSI.

Pazgen 7. KBantoBas pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®ortonsl. ®opmyna [lnanka cBsizu >Heprum HOTOHA C €r0 YACTOTON. DHEPTHUS
U UMITyJIbC (HOTOHA.

OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuiia
doTorddexra.

Haenenue ceera. Onwitel I11. H. JIeOGenena.

XHUMHYECKOE JICHCTBUE CBETA.

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

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (HoTodddekTa.

Ceetoguog.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas Mmogmens aroma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DHEPrUHM Ha Apyroun. Bumawl
criekTpoB. CIIEKTp ypOBHEN 3HEPTUU aTOMa BOJOPOJIA.
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BosHoBeie cBoiicTBa yactull. Bomusl ne bpoitns. KopmycKyisipHO-BOJIHOBOM
Iyau3M.

CHoHTaHHOE U BBIHYXICHHOE U3JTyUYCHHE.
TexHuyeckue YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmonenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
HaGmonenue nuHevaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCHEePUMEHTHI, JO0Ka3bIBAIOIIME CIOXKHOCTh CTpoeHus sanpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdopa o onpeneneHnio coctaBa paguoakTUBHOTO
wanydyeHusi.  CoiictBa  anbda-, Oera-, TamMma-uziydeHus.  BrusHue
PaIMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe uncio sapa. M30Tomnsl.
Anbda-pacnan. DIEKTpOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3JlydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.
DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.
Anepnsie peakuuu. Jlenenue u CUHTE3 SAEP.
Anepnsiii peakrop. Tepmosimepubiii cunTe3. [IpobieMbl W TEPCHEKTUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTMUECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.
DneMeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.
Mertonbl HAOJIIOICHHS ¥ PETUCTPALIAN AIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIe B3auMOeHCTBUA. EAMHCTBO pu3nyeckoit kKapTUHBI MUpA.
TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, simepHbIil peakTop, aToMHas 0omoa.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOIIUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HccnenoBanne TpeKkoOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BUTUs acTpoHoMUH. [IpuKianHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMHH.

19



Bun 3Bé3nHoro nHeba. Co3Be3gusi, sipKUe 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounHuk sHeprun ConHLA W 3BE3N.
3BE3MIBI, UX OCHOBHBIE XapPAaKTEPUCTUKH. [[narpamMma «CHEKTpajJbHBIA KIacC —
CBETUMOCTBY». 3BE3AbI TJIABHOW IOCIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEIOBAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIEC MPEJICTABICHUS O MPOUCXOXKACHUU U 3Bodonuu ColHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNamaktuke. Tunsl ramaktuk. Paguoranaktuku u kBazapbl. YEpHBIE IBIPHI B SApax
rajakTHK.

Bcenennas. Pacmiupenue Bcenennoit. 3akon Xa06ma. Paz0eranue rajgakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxkue nabnooenus

HaGmonennst HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOXKEHUM I ONpe/ieNieHUs MOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1sl CEeBEpHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTu.

O600maromnee MOBTOpPeHUE

Ponb Qu3ukm ©u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax nesTeTbHOCTH YeI0BEKa, POJIb U MECTO (PU3HUKHU U
ACTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MHUpa, POJib (PU3NUECKON TEOPHH B
dbopMupPOBaHUY MPEICTABICHUN O (PU3HYECKON KapTHHE MHPa, MECTO (PU3NUeCKO
KapTUHBI MHpa B 00IIEeM psay COBPEMEHHBIX  €CTeCTBEHHO-HAYYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

Me:xknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMH MAaTEMATHUKH,
OWoNoTNU, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvle nousamusl, CBA3aHHBIE C U3YYEHHUEM METOJIOB HAy4YHOTO
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBI M MX MPOEKUMH HA OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB,
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MIPOU3BOJIHBIE 3JEMEHTapHbIX (YHKLIMI, NpPHU3HAKU MOJ00HS TPEYroJbHUKOB,
onpeiesieHne MIoNaau IIOCKUX GUryp u oobEmMa Ted.

buonozus: »nekTpuyeckue SABICHHUS B JKUBOW MpHUPOAE, KoJeOaTelbHbIE
JIBUKEHUS B )KMBOU MPUPOJE, ONTUYECKUE SABJICHUSA B )KUBOU NPUPOJIE, AECUCTBUE
paauanyy Ha )KUBbIE OPTAHU3MBI.

Xumusi: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAIIIMYECKasl CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKONW PEIETKU, CIEKTPAIbHBINA aHATH3.

l'eocpaghus:  marHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTHU, MPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonocus: JMHUM DIIEKTpOIEpead, TIEHEPATOpP IIEPEMEHHOIO TOKa,
ANEKTPOJBUTATENb, WHAYKIIMOHHAS II€Yb, pPAAap, PaaAHONPHUEMHUK, TEIEBU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs OMNTHKA,
coJiHeYHas Oarapes.
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IHINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

OcBoenne yueOHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpEIHEro OoOIIeTo
oOpazoBaHus (6a30BbIA YPOBEHB) JOJKHO OOECIEUUTh JOCTHUKEHHUE CICAYIOITUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeamMera «Duznkay TO0IKHBI
OoTpakaTb TOTOBHOCTh M CHOCOOHOCTH OOyYaromIuxcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA ACSATEIBHOCTH B MPOILIECCE peai3allii OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEIbHOU IESTEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAKAAHCKOM MO3UIIMN 00YJAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEUYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOopMHUPOBAHHOCTh POCCUICKON TPaKIaHCKON HICHTUIHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILICHUE K TIOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

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

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIEeTro (GU3NYECKON HAYKE;
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5) Tpy/10BOT0 BOCIIUTAHUSI:

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

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUI0 U caMOOOpa30BaHUIO B 00JIaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

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

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHSI YEJIOBEUYECTBA;

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

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (U3NUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3Yy4YeHHs (PU3UKH OCYIIECTBIISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENU ACATCIIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHHS,
BBISIBIIATE  3aKOHOMEPHOCTH M IPOTUBOPEYHS B  pPacCMaTpHBAEMBIX
(bu3HUECKHX SIBICHUAX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI ¢ YYETOM aHAIM3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YJIHLTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJIMHUPOBATH M BHITIOJHIATH paOOTY B YCIOBHAX PEaTbHOT0, BUPTYAIHLHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/ICCTBHUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiegoBarTejIbCKue 1eCTBHUA .

23



BJIQ/ICTh HAYYHON TEPMHUHOJIOTHCH, KIIOUCBHIMA TOHSITHSIMU M METOJAMHU
(u3nUeCcKON HAyKH;

BJIJIETh HaBBIKAMH y4€OHO-MCCIIEOBATENIbCKON M MPOCKTHON JEITEILHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB ITO3HAHHSI,

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAlN, TPEOOPa30OBAHUI0 M TPUMEHEHUIO B Pa3IMYHBIX YYCOHBIX
CUTYaIUsX, B TOM YHCJIC TIPU CO3/IaHUN YICOHBIX MPOCKTOB B 00J1aCTH (DU3HKH;

BBISBJISATh TPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3MpOBaTh 3aJ/ady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTBI JIJIS TOKAa3aTeIbCTBA CBOUX
YTBEPIKJICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJC PCIICHHUS 3aJaddl  PE3yJIbTaThl,
KPUTHYECKH OIICHHBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATh U3MECHECHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIbHOUN
JCSATEIBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsM, OIICHHBATh IPUOOPETEHHBIHN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUS 1O (U3MKE B TPAKTHUYECKYIO 00J]acTh
KU3ZHEEATETHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUSA U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOUME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TMOJy4deHUs WH(opManuu (U3HUecKOro CoAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYILIECTBIATh TOUCK, aHaJU3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMU Pa3IMYHBIX BUIOB U (HOpM
MPEICTaBICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OpPMAITNH;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AI[MOHHBIX
3a/1a4 C COOTIOIeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30ITaCHOCTH, TUTUCHBI,
pecypcocOepexeHus, MPaBOBbIX M AITHYECKUX HOPM, HOPM HWH(MOPMAIIMOHHON
0e301acHOCTH;

co37aBaTh TEKCTHl (PU3NYECKOTO COMEpNKAHUS B PA3TUYHBIX (GopMarax C
y4€TOM Ha3Ha4YeHHS WH(OpPMAIUU U TIEJICBOM ayJUTOPUHU, BHIOUPAs ONTUMATHHYTO
dbopMy mpecTaBIeHUS U BU3yaTU3aIIHH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:
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OCYIIECTBIISITH OOLIEHUE HA YPOKaxX (U3UKHU U BO BHEYPOUHOU JESTEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM  KOH(MJIUKTHBIX CUTyallud W  CMsAr4yaTh
KOH(DJIUKTBHI;

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

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JEWCTBUHA C Y4YETOM OOIIUX
VUHTEPECOB U BO3MOYKHOCTEHN KaXKJA0I'0 WICHA KOJUIEKTUBA;

IIPUHUMATh  L€IM  COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBUA IO €€ INOCTHKEHHUIO: COCTaBJIATH IUUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOETO BKJIJIa M KAXI0I0 yYaCTHUKA KOMAH/IbI B OOIIHiA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE IOBEICHUE B PaA3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATELHOCTh B 00JIacTU
GU3UKM W aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh H (OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON paboOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHU;

JIaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacIIMPATH paMKH Y4€OHOTO MTpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieNnaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO DSPYIUINA B 00IacTH
($U3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BATEIBHBINA U KYIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJILHBII UHTEJLIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B JIESITEIHbHOCTD,

OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;
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BJIQJICTh  HABbIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpIAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, MX PE3YJIbTATOB W
OCHOBAHU;

WCITOJIB30BaTh MPUEMBI peIICKCUH TSI OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHHS;

YMETh OIICHHUBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEHICHUS IO WX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JIPYTUX TIPH aHajIu3e pPe3yJIbTaTOB
NESATEITBHOCTH;

NpHU3HABATH CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporiecce 10CTHKEHHS TUYHOCTHBIX PE3YIIbTATOB OCBOCHUS IIPOTPAMMBI T10
busMke I ypOBHA CpeAaHero oOmiero oOpa3oBaHHS Yy  OOyYarOIIMXCS
COBEPIIECHCTBYETCS HYMOIIMOHATBHBIH WUHTCIIJICKT, IIPEIIOJIar afoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIETO CIIOCOOHOCTH TOHMMATh CBOE AIMOIIMOHAIBLHOE
COCTOSIHUE, BUJETh HANpaBJICHUS Pa3BUTHSI COOCTBEHHOW AMOIIMOHAIBHOUN cephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJTUPOBaHMs, BKJIIOYAIOIIETO0 CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATLHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeN U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOHS U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIFHOE COCTOSTHUE
JIpYTHX, YYUTBIBATH €ro TIPH OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKITIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJbTATDBI
K koniy o6yuenus B 10 kiaacce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh HA MPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApPTUHBI MHUpPa, B PAa3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON IETETbHOCTH JIOJIEH;
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YUUTHIBATh TpPAHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJICTEH:
MartepualibHasi TOUKa, HHEpIMadbHas CUCcTeMa OTCUYETa, aOCOMOTHO TBEPAOE TENO,
WJIeanbHbIM a3, MOJEIIM CTPOECHUS I'a30B, KUIKOCTEN U TBEPIABIX TEJI, TOUCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu HU3NIecKux 3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJISIPHO-KUHETUUECKOW TEOpUHM CTPOCHHMS BEIEeCTBA U
AIEKTPOAMHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHOE JBUKEHHUE,
CBOOOJIHOE TIaJIeHHE TeJ, JBWKEHHUE MO OKPYKHOCTH, MHEPIUS, B3aUMOJICHCTBUE
Ten, auddy3us, 6pOyHOBCKOE JBMKEHUE, CTPOCHHE >KUAKOCTEH U TBEPIBIX Tel,
u3MeHeHrne o0bEMa TeNl MpU HarpeBaHWM (OXJIAXKICHUH), TEIJIOBOE PaBHOBECHE,
UCIapeHue, KOHJACHCAlMs, TUIABJICHUE, KPUCTAJUIM3AIMs, KHUIIEHUE, BIAXHOCTh
BO3JlyXa, MOBBINICHUE JABJIEHHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBSI3b MEXKAY MapamMeTpaMu COCTOSIHHS ra3a B M30IMpPOIeccax, dJIEKTpU3alus Tedl,
B3aUMOJICVICTBUE 3aPAI0B;

OTHUCHIBATh MEXAHUYECKOE JIB)KCHHUE, MCIOB3YysS (U3NUECKUE BEIMYUHBI:
KOOpJIMHATa, MYTh, IEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KMHETHYECKasl dHEPTHsl, MOTCHIIMAIbHAs dHEPTUsl, MEeXaHUYeCKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, IIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(U3UYECKUI CMBICT HCIOJBb3yEeMbIX BEJIWYMH, WX OOO3HAUCHHS W E€IWHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE JAaHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJIMUMHAMH;

ONHUCHIBATh H3YYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMmIleparypa, CpeIHss
KMHETUYECKasi PHEPIrusi XaOTHUYECKOTO JBHMKEHUSI MOJIEKYJ, CPEAHEKBAApAaTUUHAS
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPCHHSS HHEPTHs, paboTa rasa,
KO3 (PUIIMEHT TI0JIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENSA, TPU ONMUCAHUM
IPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YEeMBIX BEJIHWYMH, UX
0003Ha4YCHUS] W CIWHMIBI, HAaXOAUTh (POPMYINBI, CBS3BIBAIONIUME JAHHYIO
(bU3UYECKYIO0 BEIUYMHY C IPYTHMHU BEJTUYNHAM;

OTHUCHIBATh U3YUYEHHBIC DJICKTPUUECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE
SBICHUS (TIPOIIECCHI), UCTIONB3Ysl (PM3UUCCKUE BEIMYHMHBI: SJICKTPHUCCKUN 3apsi,
3JIEKTPUYECKOE T0JI€, HAMPSIKEHHOCTH TOJIs, MOTEHIIUAN, PAa3HOCTh MOTEHIIMAIOB;
NP ONUCAaHWHM TIPAaBUJIBHO TPAKTOBATh (U3UYCCKUHA CMBICT HCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHUsS W EAWHHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (QU3NYECKYIO BEIMUMHY C APYTUMHU BEJIMYMHAMU;

aHAJM3UPOBATh (PU3MYCCKHE TPOIECCCHl W SBICHUS, WCIONB3Ys (PU3HUECKUe
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXpaHEHHMS MEXaHHMYECKOM DSHEPIrHHM, 3aKOH COXpPAaHCHUS WMITyJbCa,
MPUHIMI CYNEPHO3UIIMN CHUJ, TPUHIIUIT PABHOIPABUS HHEPIUAIBHBIX CHCTEM
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oTcu€Ta, MOJIEKYJSIPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3h CPEIHEH KMHETHYECCKOW SHEPTHH TEIJIOBOTO JBYKCHHS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJUHAMUKU, 3aKOH COXpaHEHUS
ANIEKTPUYECKOTO 3apsiiga, 3akoH KylloHa, MpU 3TOM pa3iudarh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €T0 MaTEeMaTHYECKOE BBIPAKCHHE M YCJIOBHS (TPaHUILBI,
00J1aCTH) MPUMEHUMOCTH;

O0OBSCHATH OCHOBHBIC TIPUHIIHITBI ICHCTBUS MAIIIUH, IPUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3indaTh yCIOBUS WX 0€30MaCHOTO MCIOJIB30BAHUS B TIOBCEIHEBHOM
KU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3HUCCKUX SBICHUH U
IPOIIECCOB C HCIOJB30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh nMpodsIeMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY M3 MPEIIOKEHHOTO 000y I0BaHHS, IIPOBOIUTH OIBIT U (POPMYITHPOBATH
BBIBO/IBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO HM3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HU3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(uKcUpOBaTh PE3yJIbTATHI MOTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJIE
TabJIUIl U TpadUKOB, A€NaTh BEIBOABI IO PE3yJIbTaTaM HCCIIEIOBAHUS;

coOro1aTh MpaBuiia 0€30MacHOTO TPyAa MpH MPOBEACHUHN HCCIIEOBAaHUMN B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTEIBHOCTU C WCIOJB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1ab0OpPaTOpPHOTO
000py1I0BaHMS;

pemars pacu€THbIE 3a7a4dl C SBHO 33JJaHHOW (U3UYECKOW MOJICIbIO,
UCTIONIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUS 33a4H
BBIOWpATh (HU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BETUYUHBI U (POPMYIIBI,
HEeoOXonuMbIe NIl €€ pEeIlIeHUs, MPOBOAUTH PAcu€Thl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHHS (PU3HMUECKON BEITUYUHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPANBATD JIOTHUECKH HEMPOTUBOPEUHBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uUecKre SIBICHUS;

MCTIOJIb30BaTh IPH PEIICHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMN U TIPEIACTABICHUS
y4eOHOW ¥ HAYYHO-TIOMYJISSPHON WHGOPMAINK, TOTYYCHHOW W3 Pa3IMIHBIX
MCTOYHUKOB, KPUTHUECKHN aHATM3UPOBATH MOTydaeMyr0 HHPOPMAITHIO;
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MPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS TIO (PU3UKE B MOBCETHEBHON XKU3HU JIJIsI
oOecrieyeHus: 0€30MacCHOCTH MpU OOpalieHuu ¢ TpUOOpaMu M TEXHUYECKUMH
YCTPOUCTBAMHU, JJII COXPAHEHHUS 3JI0POBbS M COOJIOJCHUS HOPM IKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TpYIINE C BBHINOJHEHUEM PaA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBATh Pa0OTy TPYMIbI, PAIMUOHAIBHO paclpenesiTh OO0S3aHHOCTU H
IJIAHUPOBATh JIEATEIILHOCTh B HECTAHJAPTHBIX CUTYyAIUsAX, aJICKBATHO OLICHUBATH
BKJIaJl KQXJ0T0 U3 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMaTpUBAEMOM MPOOIIEMBI.

K koniry o6yuenus B 11 kiaacce mpeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pu3MKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBl MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYCCKOW IEATCIbHOCTHU JIIOJCH, IIEJOCTHOCTh U €IMHCTBO
bu3uYeCKoi KapTHHBI MUPA;

YUUTHIBATh TpPaHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PU3MYECKUX MOJICTIeH:
TOYEUHBIN ANEKTPUUYECKUI 3apsil, JIyd CBETA, TOUEUHBII UCTOYHUK CBETA, SAEpHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO sipa MpH perieHUuH (PU3NYECKUX
3a/1ay;

pacno3HaBaTh (pu3nyecKkue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBMKU: DIIEKTPUUYECKAs MTPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE ACHCTBHS TOKA, B3aHMMOJIECHCTBUE
MAarHuTOB, 3JEKTPOMAarHUTHAasT WHAYKIMSA, JI€MCTBUE MAarHUTHOrO TMOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KOJI€OaHUS H
BOJIHBI, MPSAMOJIMHEMHOE pAaCOpPOCTPAHEHHE CBETa, OTPaXEHHUE, MPEIOMIICHHUE,
uHTeppepeHnus, audpakuus W TONApU3alUig CBETa, JUCHEPCHs CBETa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas U HMCKYCCTBEHHAas

PaIHOAKTUBHOCTb;
ONMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (3JIIEKTPUUYECKHUE, MAarHUTHBHIE,
ONTHUYECKHUE,  DJIEKTPUUYECKYID  MPOBOJMMOCTb  pPA3JIUYHBIX  Cpeda) |

AJIEKTPOMArHUTHBIE SIBJIEHUSA (MPOLIECCHI), HCMONB3Yd (PU3NUYECKUE BEIUUYUHBI:
JNEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAsl CHUlia, paboTa TOKa,
VHAYKUWS MarHuTHOIO MoJjs, cuia Ammnepa, cuna JIopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl 3JICKTPUYECKOTO M MArHUTHOTO IIOJIEH, MEPHOJ WU YacToTa
KoJiebaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsii U Cujla TOKa B IMpolecce
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TapMOHUYECKUAX JJICKTPOMArHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOSHUE W
ONTHYECKAs] CHUJIa JIMH3BI, TPU OIKMCAHWHM TPABUIHHO TPAKTOBATH (PU3MUECKHIMA
CMBICIT HCIIOB3YEMBIX BEIWYMH, HMX OOO3HAYCHHMsS] W CIAMHHIIBI, YKa3bIBaTh
(b opMyIIBI, CBSI3BIBAIOININE TAHHYIO GU3HUYECKYIO BETHUHUHY C IPYTUMHU BETHUYNHAMU,

ONKCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBICHHUS H IPOIECCHI, HCIOIB3YS
(du3HUeCKre BEIMYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI |
9JacToTa CBETa, DHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T IMOTypaciaaa, YHEPTUs CBA3H
aATOMHBIX SIJEP, TPU OINUCAHWW TPABHIBLHO TPAKTOBATh (DU3UYCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, WX O0O03HAYCHUS W CJIWHHUIIBI, YKa3bIBaTh (DOPMYIIBI,
CBS3BIBAIOIINE JIAHHYH (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCTISTh 3HaUCHHUE (DU3UICCKON BEIIMYNHBI;

aHAM3UPOBATh (PU3MUYECKHUE TMPOIIECCHl M SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI TIOCJIEA0BATEILHOTO U MapajlIeIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH J[xoyns—JIeHIla, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPSIMOJUHEHHOTO0 PaclpOCTPAaHCHHS CBETa, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE DiHIITEHHA a1 PorodddekTa,
3aKOH COXPAaHCHHS DHEPIHU, 3aKOH COXPAaHCHHS HMITYJIbCA, 3aKOH COXPaHCHHS
AJICKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHMS MacCOBOI'O YHCIIA, TOCTyJaThl bopa,
3aKOH PaJMOaKTHBHOIO pacmajaa, IPU 3TOM pa3IudaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BbIpaKEHHUE U YyCJIOBUs (TpaHUIlBI, OO0JIACTH)
IPUMEHUMOCTH;

OTIPENIECIIATh HAIlpaBJIEeHUE BEKTOpa MHAYKIIMM MAarHUTHOTO TOJIs TIPOBOTHHUKA
C TOKOM, CHJIbI AMmiepa u cuiibl JIopeHa;

CTPOUTh M ONHUCBHIBATh H300pa)KEHHUE, CO3/aBaeMOE€ IUIOCKUM 3EpKaJIOM,
TOHKOM JTUH30M;

BBITIOJIHSTh JKCIIEPUMEHTBI TI0 HCCICIOBAHUIO (U3UYCCKUX SBICHUH U
IIPOIIECCOB C HCIIOJIB30BAHUEM MPSAMBIX U KOCBEHHBIX H3MEPEHHUH: IMPH ATOM
dbopmyIHpoBaTh MpoodIIeMy/3a1a4y ¥ THIIOTE3y YU4EOHOTO PKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, IPOBOJAUTD OMBIT U (OPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBIIATH MPSIMbIC ¥ KOCBEHHBIC U3MEPEHUS (PU3NUSCKUX BEIWYUH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIC0BATh 3aBUCHUMOCTH (PU3HYECCKHUX BEJIIMUMH C HCTIOJIB30BAHUEM MPSMBIX
M3MEPEHUI: TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHpPOBATH PE3YyIbTATHI
MMOJTYYEHHON 3aBHCHMOCTH (DH3WYSCKUX BEIWYUH B BHUJIE TaOIUI] U TpadUKOB,
JeaTh BEIBOBI 110 PE3yIbTaTaM MCCIICIOBAHUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHM WCCIICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIEIOBATEIBCKON W TPOSKTHOU
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JESATENbHOCTU C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOICTB M 1aOOpPaTOPHOro
000py10BaHMUS;

pemiarb pacy€éTHbIE 3aJauyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3MYECKHE 3aKOHBI U MPUHLIUIIBI, HA OCHOBE aHaJn3a YCIOBUA 3aJa4u
BbIOMpATh (HU3UUECKYI0 MOJEIb, BbIACIATh (PU3NYECKUE BEIMYMHBI U (POPMYIIHI,
HEeoOXoIUMbIe ISl €€ pEellIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BETUYMHBI,

pelaTh Ka4YeCTBEHHBIE 3a/1a4i: BHICTPAUBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
LENOYKY PacCyXJCHHM ¢ OMopoid Ha M3y4YEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH H
(uznueckue siBICHMUS;

UCII0JIb30BaTh IPU PEIICHNHU YUeOHBIX 33/1a4 COBPEMEHHbIE HH(POPMAIMOHHbIE
TEXHOJOTUHU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, MHTEPIPETALMU U TPEICTABICHUS
y4eOHOM M HAy4YHO-TIOMYJSIPHOM HMHQPOpPMaLUM, TOJYYEHHOW U3 pa3IUYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOTyHaeMyt0 HHPOPMAIIHIO;

OOBSACHATh MPHUHIMUIBI JACHCTBUS MAIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOUIETO MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETUUECKHUE 3HAHUA 1O (PU3UKE B IOBCEHEBHON KU3HU JIs
obOecnieyeHus: 0O€30MACHOCTH MpH OOpalleHUuH ¢ NpuOOpaMU U TEXHUYECKHUMHU
yCTPOWCTBAaMH, Ul COXPAHEHUs 30POBbSI U COOJIIOJEHUS HOPM 3KOJOTHYECKOI0
IIOBEJICHUS B OKPY’KaloIlel cpene;

paboTatb B TIpymme C BBIMOJIHEHUEM pAa3IMYHBIX COLUAJIBHBIX pOJIEH,
IUIAHUPOBaTh PAa0OTy TPYMNIbl, PaLUOHAIBHO paclpeAensiTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, a/leKBaTHO OLICHUBATDH
BKJIaJ] KQKJIOTO U3 YYACTHUKOB IPYIIIBI B PEIICHNE PACCMaTPUBAEMOM POOIEMBI.
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TEMATHUYECKOE IINIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoasubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bu6moreka [IOK
1.1 ) 2
. https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aunaica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPAHCHHS B MEXaHHUKE 6 1 1 Eg{iﬁﬁf{iﬁgﬁﬁ 41572
Utoro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOPUHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIUHAMUKHI 10 1 Bubmiorexa IOK

https://m.edsoo.ru/7f41bf72
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33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubmuorexa [IOK
' Ma3oBbIE IIEPEXOIBI https://m.edso0.ru/7f41bf72
Hroro no pazgeny 24
Pazgen 4. DJIEKTPOAUNHAMHUKA
bub6mmoreka [{OK
4.1 1
uekTpocTatiiia 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpuYecKuid TOK. TOKHM B 12 bubnuorexa [JOK
' Pa3IMYHBIX CPENAX https://m.eds00.ru/7f41bf72
Hroro mo pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTHO€ 1noJie. DIeKTpOMarHuTHAast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4ecKHe U JIEKTPOMarHuTHHIE 9 1 bubmuorexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4ecKue U JIEKTPOMArHuTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI cieUanbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTHl KBAHTOBOU ONITUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHO®C SIPO https.//m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3/I§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(L:/I;f41097c
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

10.1

JleMoHCTpUpOBaTh Ha TMpUMEpax poJib U MeCcTo (U3UKH B
(hopMUPOBaHUHU COBPEMEHHOW HAyYHOUW KapTHUHBI MUpPA, B Pa3BUTUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B IPAKTUYECKON NEATEITBHOCTH

monen

10.2

Y4UTHIBaTh IPAHULIBI TPUMEHEHHS N3YUYEeHHBIX (PU3NUEeCKUX MOIeTIei:
MaTepHuaibHas TOYKa, WHEpIMallbHasl cHCcTeMa OTCYETa, abCOIOTHO
TBEPJOE TEJIO0, UACATBHBIN 'a3; MOJEIIA CTPOCHHUS Fa30B, JKUJIKOCTEH U
TBEPABIX TEJ, TOYEUHBIA OJIIEKTPUYECKHM 3apsii — IPU PEIIECHUU

(bu3nueckux 3aaa4y

10.3

Pacnio3naBath pusnueckue sBiaeHUs (IIPOIECCHI) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHHWKH, MOJEKYJISIPHO-KHHETUYECKOW TEOPUHU
CTPOCHHS BEUIECTBA W JJIGKTPOJWHAMHUKHU: DPaBHOMEPHOE W
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE BIKEHUE, CBOOOTHOE TTaIcHUE
TEJI, JBWKEHHE MO OKPYKHOCTH, WHEPLHUS, B3aUMOJICHCTBUE TEI;
muddy3us, OpOYHOBCKOE MABHKEHHUE, CTPOCHUE IKUIKOCTEH W
TBEPABIX TeN, W3MEHEHHEe O00béMa Tem TpU HArpeBaHUM
(OXJaXk/IeHUH), TEIUIOBOE pPaBHOBECHE, WCIApEHUE, KOHICHCAIIHS,
IUIaBJICHWE, KPUCTALUIU3allusl, KUIICHUE, BIIAXXHOCTh BO3/yXa,
NOBBIIIICHUE [ABJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPHITOM
cocyne, CBS3b MEKIy IlapaMeTpamMH COCTOSHHS Tra3a B

H30IIpoHecCax; JICKTpHU3auusg TCI, B3auMMO/JICHCTBUE 3apsaa0B

10.4

OnuceiBaTh MEXaHUYECKOE ABWIKCHUC, HCIIOJIb3Ys (I)I/ISI/I‘IGCKI/IG
BCJIIMYMHBI: KOOpAWHATA, IIyTh, IICPEMCIICHUC, CKOPOCTh, YCKOPCHUC,
MacCa TCJjia, CHJIA, HUMIYIbC TElIa, KHHCTHUYCCKAsA SHCPIru:i,
IMMOTCHIUAJIbHAs SHEPTrHUsA, MCXaHUYCCKasd pa60Ta, MEXaHHNYCCKas
MOIINHOCTL; TIpHU OIIMCAHWU IMPABUJIIBHO TPAKTOBATH (I)I/ISI/ILIGCKI/II\;I
CMBICJI HCIIOJIB3YEMbBIX BCJIWYHUH, HUX 0003HaUCHUS U CINHUIIBI,
HaxoauThb (I)OpMyJ'IBI, CBA3BIBAIOIINC JAHHYIO (I)I/I3I/I‘-ICCKYIO BCIIMYNHY

C ApYIriMHU BCIMYNHAMU
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10.5

OnwuchIBaTh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJI M TEIUIOBBIC
SIBIICHUS, HUCIOJb3ys (U3MUECKUE BEIWYHMHBI: JaBJICHUE Trasa,
TEeMIIepaTypa, CpPEIHSAs KHHETUYECKas OSHEPrus XaoTUYECKOTO
JBMOKCHUS MOJICKYJ, CpeJHEKBaJpaTHYHas CKOPOCTh MOJICKYII,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHsISI JHEprusi, paboTa rasa,
KO3 (DUIIMEHT TOJIE3HOTO JMEWUCTBHSI TEIUIOBOTO JIBHTATENS; IPU
ONMHMCAaHWUK  TMPABWJIBHO  TPaKTOBaTh  (U3UYECKUH  CMBICI
UCIIOJIb3YEMbIX BCIUYHMH, WX O0O3HAUCHHUS W CIAMHHUIIBI, HAXOIUTh
(GopMyJibl, CBS3BIBAIONINE JaHHYIO (H3UYCCKYIO BEIUYMHY C

JPYTUMH BEIUYMHAM

10.6

OnuceiBaTh U3y4YEHHBIE OJJIEKTPUYECKHE CBOIICTBa BelIeCTBa U
JNIEKTpUYecKHe sBJIEHUS (TpOLECcChl), HCMOIb3yd (QU3NUYECKUE
BEIMUYUHBL:  DJIEKTPUYECKMH  3apsi,  JIEKTpUYecKoe  IoJe,
HanpspKEHHOCTh  TMOJISL, TOTEHIMaNl, Pa3HOCTh MOTEHIMAJIOB; IPHU
ONHMCAaHWU  TPABUIBHO  TPAKTOBaTh  (PU3MUECKUH  CMBICT
WCIOJIb3YEMBIX BEIUYMH, UX OO0O3HAUYEHHUS W €JUHHIIBI; YKa3bIBaTh
(hopMyIibl, CBA3BIBAIONINE TAHHYIO GU3NYECKYIO BETUUYHUHY C IPYTUMHU

BECJIMYMHaAMH

10.7

aHATM3UPOBaTh (PU3UYECKUE TIPOLECCHl W SIBICHUS, HCIIOJIB3YS
¢u3nveckne 3aKOHBI M TMPUHIIMIIEL: 3aKOH BCEMUPHOTO TATOTCHUS, |,
I1 u 111 3akonsr Hl0TOHA, 3aKOH COXpaHEHHS MEXaHUYECKOW SHEPTHH,
3aKOH COXPaHEHHSI IMITYJIbCA, IIPUHIIHIT CYTTEPITO3UITH CHJT, TIPUHITHIT
pPaBHOIIPABHS WHEPIUAIBHBIX CHUCTEM OTCYETa; MOJIEKYJISPHO-
KUHETHYECKYIO0 TEOPHUIO CTPOCHHSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b
CpelHel KWHETHYECKOW SHEPTHH TEIUIOBOTO JBIKEHHS MOJICKYI C
a0COJIIOTHOW TeMITepaTypoi, TIEPBbI 3aKOH TEPMOJINHAMUKH; 3aKOH
COXpaHEHHS DJJICKTPUYECKOTO 3apsjaa, 3akoH KynoHa; mpu sToM
pa3iinyarh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €M0 MaTEMaTHYECKOe

BBIPQYKEHUE U YCTIOBUS (TPAHULIBL, 00JIACTH ) MTPUMEHUMOCTH

10.8

OOBICHITE OCHOBHEIE IMPUHOUIIBL HeﬁCTBHﬂ MalluH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jinuatb YCIOBUS HUX 0e30I1acHOIO

HCIIOJIb30BAHHUS B IOBCEIHEBHOM KHU3HU

10.9

BBINONMHATE SKCIEPUMEHTSHI 110 UCCIIEI0BAHUIO (PU3MUECKUX SBJICHUN
U TIPOLIECCOB C UCIOJBb30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUH;
pu 3ToM (HOpMYIHPOBATE IpobIeMy (3a/1auy) U THIOTe3y y4eOHOTO
OKCIIEpUMEHTa,  coOMpaTh  YCTaHOBKY M3  IPEUI0KEHHOTO

06opyz[013aHH;1, MMPpOBOAUTH OIIBIT U (I)OpMy.HI/IpOBaTL BBIBObI
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10.10

OcymiecTBiATh OpPSMbIE W KOCBEHHBIE H3MEpeHHS (HU3NIECKUX
BEJIMYUH; NP 3TOM BBIOMpATh ONTHMAJIBHBIN CIOCO0 M3MEPEHUs U

HCIIOJIB30BaTh U3BCCTHBIC METO bl OIICHKU HOI‘pGH.IHOCTGfI 1/13MepeHm”1

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3NYECKUMU BEIUYMHAMU C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUI; IMPU ITOM KOHCTPYHUPOBATh
YCTAaHOBKY, (MKCHUPOBATh pPE3yJAbTAThl MOJIYYEHHOH 3aBUCHMOCTH
(U3NYEeCKUX BETMYUH B BUJIE TAOIUI] U TPa(QUKOB, IETIaTh BHIBOIBI IO

pe3ysibTaTaM UCCIIeOBaHUs

10.12

CobOmonaTh mpaBuiia 0e€30MacHOrO TpyJda TMpU  MPOBEIECHUU
UCCIEIOBAaHUN B paMKax y4eOHOTrO SKCIIepUMEHTa, Y4eOHO-
HCCIEA0BATENBCKON M IPOEKTHON JIEATEIBHOCTH C MCIOJb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYI0BaHUS

10.13

Pemrate pacuérHple 3a7aun ¢ SIBHO 3a/IaHHON (PM3MUECKOU MOJIEIBIO,
UCTONIb3Ys (PM3MUYECKHEe 3aKOHBI W MPHUHIIMIBI; HA OCHOBE aHaIM3a
yCIOBUSL 3aJauyd  BBIOMpPATh (PU3UYECKYI0 MOJIENb, BBIIEIAThH
(uznueckre BeTUYUHbBI U (OPMYIIbl, HEOOXOIUMBIE JUIsl €€ pereHuts,
MPOBOJUTH Pacdy€Tbl U OLIEHUBATh PEATbHOCTh IOJY4EHHOTO

3HaueHUs! (PU3NYECKOMN BETNUHHBI

10.14

Pemath  kadecTBeHHbIE  3aJauyd:  BBICTPaMBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOYKY PACCYXACHUN C ONIOPOM Ha N3yUYEHHbIE

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

10.15

Wcnonb3oBath mpu pemieHUH Y4eOHBIX 337ad  COBPEMEHHBIE
UH(GOPMAIMOHHBIE TEXHOJOTUH JUIsl IOWCKA, CTPYKTYpUPOBAaHMS,
UHTEPIIPETallMi U MPEJICTaBICHUs y4eOHOUW W HAy4HO-MOMYJISIPHOMN
uH(pOpPMAIIMK, MTOJIY4EHHOHN U3 Pa3IUYHbIX UCTOYHUKOB; KPUTUYECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoIMTH MpUMEpHI BKJIa/la POCCHUMCKUX M 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

10.17

Hcnonn3oBarh TCOPCTUYCCKHUC 3HAHUA I10 (1)I/IBI/IK6 B IMOBCEIHEBHOMU
KU3HHU OJId obecmeyeHnss 0e30IIaCHOCTH 1810)5 06paH_[CHI/II/I C
HpI/I60paMI/I N TCXHUYCCKUMH YCTpOﬁCTBaMH, A1 COXpaHCHUA
3A0POBbA U CO6JHOI[CHI/IH HOPM DOKOJIOTHYCCKOTO TIIOBCIACHUA B

OKpYyKarollen cpene

10.18

PaGoTaTh B rpynie ¢ BHIIOJHEHUEM Pa3IMUHbIX COLUAIBHBIX POJIEH,
IUTAHUPOBaTh  paboOTy TPYMIbI, palMOHAIBHO  PACHpenessTh

0053aHHOCTH H IJIaHUPOBATh JACATCIIBHOCTH B HCCTAHIAPTHBIX
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CUTyalludXx, aJ€KBATHO OLCHHBATL BKJIAJ[ KAXKXIAOIO M3 YUYaCTHUKOB

TPYIIIBI B PEHICHHE PACCMATPUBAEMON MTPOOIIEMBI

11 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

111

JleMoHCTpUpOBaTh Ha TMpuUMEpax poJib U MeCcTo (U3MKH B
(hopMUPOBaHUHU COBPEMEHHOW HAyYHOUW KapTHUHBI MUpPA, B Pa3BUTUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B PAKTUYECKON NEATEITbHOCTH

JIOEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4UTHIBAaTh IPaHULIBI IPUMEHEHUS N3YUYEHHBIX (PU3NUECKUX MOIETIei:
TOYEYHBIN JIEKTPUUYECKUN 3apsl, sIAepHAs MOJIENb aTOMa, HyKJIIOHHAs

MOJIeNIb AaTOMHOTO si/ipa MpH pelieHnH pU3NUECKUX 3a1a4

11.3

PacnioznaBathk ¢puznueckue sBieHUs (MPOLECChl) U OOBSICHITh UX Ha
OCHOBE 3aKOHOB JJIGKTPOJMHAMUKM U  KBAHTOBON  (U3HKHU:
JNeKTpuYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHO€  JEWCTBHUS  TOKa,  B3aWMOJEWCTBHE  MAarHMTOB,
JNIEKTPOMArHuTHasE HWHIYKUHWS, JEHCTBHE MAarHMTHOTO TOJS Ha
MPOBOJHUK C TOKOM M JBIDKYLIMHCS 3apsif, 3JIEKTPOMarHUTHbIE
KoJe0aHusI W BOJIHBI, NPSMOJIMHEHHOE paclpoCTpaHEHUE CBETa,
OTpakeHHe, IMpeJoMIieHHe, UHTepepeHus, audpakuus U
HOJIApU3aIUs CBETa, AUCIIEPCHs cBeTa, (OTOANIEKTpUUecKuil 3 dexT
(boToapdexT), cBeTOBOE MaBJICHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJOpOJa, €eCTECTBEHHass W HCKYCCTBEHHas

paanOaKTUBHOCTDb

114

OnuceiBaTh HW3y4€HHBIE CBOICTBa BelleCcTBA (AJIEKTPUYECKHE,
MarHUTHBIE, ONITUYECKHE, HIEKTPHUUECKYIO IPOBOIUMOCTD PA3INYHBIX
Cpel) H DJICKTPOMAarHWTHbBIE SBJICHUA (IIPOLECCHI), HCIOIb3Ys
(dbusznueckue BENUYMHBL: DJCKTPUUYECKUW 3apsi, cuja TOKa,
JNIEKTPUYECKOE  HANpPSIKEHHUE, DIEKTPUUYECKOE COMNPOTHBIICHUE,
pasHocTh noteHruanos, J/C, paboTa Toka, UHAYKIHMS MarHUTHOTO
noyig, cuna Amrmepa, cuna JlopeHIa, WHAYKTUBHOCTH KATYIIKH,
SHEPTUsl JIEKTPUUYECKOTO0 MU MAarHUTHOTO TOJIEH, MEPUOJ U YacToTa
KonebaHuil B KoJebaTeIbHOM KOHTYPE, 3apsi/l U CHJIa TOKa B IIPOIiecce

TapMOHUYCCKHUX SJICKTPOMATrHUTHBIX KOJ'IC68.HHI>1, (I)OKYCHOC
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pacCTOsSIHUE W ONTUYECKAas CUJIA JIMH3BI, IIPU ONUCAHUU IPABUIILHO
TPAaKTOBaTh (PU3MUECKUI CMBICI HCHOJb3YeMbIX BEIHYMH, HX
0003HAueHHUsI W EAWHUIIBI; YKa3bIBaThb (POPMYJIBI, CBS3bIBAIOIINE

JTaHHYIO (PU3HUYECKYI0 BETHUUHY C IPYTUMHU BEIUYMHAMHU

115

OnuceiBaTh H3y4YEHHbIE KBAHTOBBIE SIBIEHHMS U  IPOLECCHI,
UCTIONB3Ys (PM3NYECKUE BEIUYMHBI: CKOPOCTH AJIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJHBI U 4acTOTa CBETA, SHEPIUsl U UMIYJIbC (OTOHA,
NIEpUOJ ITOJypacnaaa, SHEprus CBsA3M aTOMHBIX SJ1Ep; IPU ONIMCAHUH
MpaBUJIBHO TPaKTOBaTh (U3MYECKUN CMBICT  HCIOJIb3YEMBIX
BEJIMYMH, UX OOO3HAUEHUsS W EIUHULBI; YyKa3bIBaTh (HOPMYIIBI,
CBSA3BIBAIOIINE JaHHYIO (U3UYECKYI0 BEJIMYMHY C JPYyrUMU

BCIMYMHAMH, BBIYHUCJIATh 3HAUYCHUEC (1)I/I3I/I‘~IGCKOI\/JI BCJINYHHBI

11.6

Ananu3upoBath (U3NYECKUE TMPOLECChl M SABJICHUS, HCHOJB3Ys
(1)1/131/1%01(1/16 3aKOHBI n MMPUHIHUIIBI: 3aKOH OMa, 3aKOHBI
MOCJIEI0BATENIFHOTO M TapajieIbHOTO COEAMHEHHUS IMPOBOJIHUKOB,
3akoH JIxoyinsa — JIeHna, 3aKOH 3J€KTPOMarHMTHOM MHIYKIUH, 3aKOH
MPSIMOJIMHENHOTO paCPOCTPAHEHUS CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHBI  MPEJIOMJIEHUSI CBETa, ypaBHEHHE OUWHINTEHHA IS
dboTodrddexra, 3aKOH COXpAaHCHHUS DSHEPTUU, 3aKOH COXpPaHCHUS
HMMITyJIbCa, 3aKOH COXPaHEHHs DJEKTPUYECKOTro 3apslia, 3aKOoH
COXpaHEHUsI MaccoBOrO 4YHCNIa, TMOCTynarsl bopa, 3akoH
pPaaMOaKTUBHOTO paclajaa; Mpu OSTOM pPa3indarh CJIOBECHYIO
(hopMyITHPOBKY 3aKOHA, €r0 MAaTEMAaTUUYECKOE BhIPAXKEHUE U YCIOBUS

(rpaHuIpl, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'IﬂTB HaIlpaBJICHUC BCKTOpa HWHAYKOHHW MArduTHOI'O IIOJIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa " CHJIBI HopeHua

11.8

CTpOI/ITL 1 OIIMCBIBATb I/I306pa)KeHI/Ie, co3a1aBacMoO€ IIJIOCKHUM

3epKajoM, TOHKOW JIMH30U

11.9

BBINONMHATE SKCIIEPUMEHTHI 110 UCCIICOBAHUIO (PH3HUECKUX SBICHUN
U TPOLIECCOB C MCIOJBH30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPCHHUIA;
npu 3ToM GOpMYIUPOBATH MpoOIeMy (3aa4y) U TUIOTE3Y y4eOHOTO
JKCIIEPUMEHTa,  coOUpaTh  YCTAaHOBKY U3  NPEUIOKEHHOTO

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

11.10

OCYH.[GCTBJ'IHTL npsAMBbIC MW KOCBCHHBIC H3MCPCHUA (I)I/ISI/ILIGCKI/IX
BCJIIMYHH,; IIPU 2TOM BLI6I/IpaTI> ONTHMAJIBHBIN CII0CO0 HU3MCPCHUSA U

HCIIOJIb30BaTh N3BCCTHBIC MCTOAbI OICHKH HOl"pCH.IHOCTGﬁ HBMepeHHﬁ
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11.11

HccnenoBaTh 3aBUCUMOCTH (DPU3UUECKUX BEIUYHH C UCIIOIB30BAaHUEM
NpSIMBIX U3MEPEHUH; IpPU OTOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCUPOBATh PE3ybTATHI MOJYYCHHONW 3aBUCUMOCTH (PH3MUYECKHX
BEJIMYMH B BUJIE TaONUI U TpaUKOB, AETAaTh BHIBOJIBI IO pE3yIbTaTaM

HCCIICA0BAaHUsA

11.12

CoOmronate mpaBmia 0€30MacHOTO TpyAa TMpPU  TPOBEICHHUH
UCCIEOBaHUN B paMKax y4eOHOro OHKCIEpUMEHTa, Y4eOHO-
MCCIIEI0BATEIBCKOM U IPOEKTHON JEATEIBHOCTH C UCII0JIB30BAHUEM

U3MEPUTENbHBIX YCTPONCTB U J1JAOOPATOPHOro 000PYyAOBaHUS

11.13

Pemrate pacuérHpie 3a7auu ¢ SIBHO 33/IaHHON (PM3MUYECKOU MOJIEIBIO,
WCTIONB3Ys (DU3MYECKHE 3aKOHBI M MPUHIIUIBI; Ha OCHOBE aHaln3a
YCIIOBHSL 3aaud  BBIOMpATh (PU3WYECKYIO MOJENb, BBIACIATH
(bu3uvecKkre BeIMUMHBI U (POPMYIIBI, HEOOXOIUMBIE I €€ PelIeHuUs,
MPOBOJUTHh PAacu€Thl W OIEHUBATh PEaJbHOCTh IMOJYYCHHOTO

3HA4YCHHS (U3UIECKON BEITMUNHBI

11.14

Pemate  kadecTBEHHBIE  3aJaud:  BBICTpAMBATh  JIOTUYECKHU
HEMPOTUBOPEUHMBYIO LIEMIOYKY PACCYKICHUHN C OTMIOPON HA U3YUYECHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (bnanecm/le SIBJICHUA

11.15

Hcnonb3oBath mpu pemieHUH Y4eOHBIX 337ad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JJIsi TOUCKA, CTPYKTYpPUpPOBAHUS,
WHTEpIpEeTalli U MpeACTaBiIeHUs] y4eOHOW W HAy4YHO-TOMYJISIPHOMN
nH(pOpMaLIUH, TOJTYYEHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTUYECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBACHATH IIPUHIMUIIBI I[GI‘/'ICTBI/IH MalllMH, HpI/I60pOB U TCXHUYCCKHUX
YCTpOﬁCTB; pas3jimiaTtb YCJIOBHA HX 0€e30I1aCHOTO HCIIOJIB30BAHUS B

HOBCCHHCBHOﬁ KHU3HU

11.17

[IpuBoIMTH MpUMEpHI BKJIa/la POCCHUMCKUX M 3apYOEKHBIX YUEHBIX-
(hU3HUKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MTPOLIECCOB OKPYKAIOILIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

11.18

Hcnonn3oBarh TCOPCTUYCCKHUC 3HAHUA I10 (1)I/IBI/IK6 B IMOBCEIHEBHOMU
KU3HHU OJId obecmeyeHnss 0e30IIaCHOCTH 1810)5 06paH_[CHI/II/I C
HpI/I60paMI/I N TCXHUYCCKUMH YCTpOﬁCTBaMH, A1 COXpAaHCHUSA
3A0POBbA U CO6JHOI[CHI/IH HOPM DOKOJIOTHYCCKOTO TIIOBCIACHUA B

OKpYyKarollen cpene

11.19

PaGoTath B rpyIie ¢ BHIITOJHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBaTh ~ paboOTy  TPyMNIbl,  PAlHMOHAIBHO  paclpenessTh

00SI3aHHOCTU | IUIAaHUPOBATh ACATCIIBHOCTD B HECTAHAAPTHBIX
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CUTyaluAaAX, aJACKBATHO OLICHMBATHL BKJIAJ KaXKIOTO H3 YYAaCTHHKOB

IPYIIBI B PEIICHUE pacCMaTpUBaEeMOi MPOOIEMBI
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Kona nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYHYHOI'O [TO3HAHU A

11

®usnka — Hayka o unpupoae. Hayunwie
METO/IbI IO3HAHUS OKPYKaromero Mupa. Posb
JKCIIEpUMEHTAa M TEOpUH B  Ipolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopaenupoBanue ¢GU3NUECKUX SBJICHUN U
MPOIECCOB. Hayunsie TUIIOTE3BI.
®u3nyeckue 3aKOHbl W TEOpHH. [ paHUIbI
NPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB.
[Ipunmun cootBeTcTBUs. Ponp u  mecto
buzukn B GOPMHPOBAHUHM COBPEMEHHOM
HAay4YHOW KapTHUHBI MHUpPa, B MPAKTUYECKOM

NEeITEIbHOCTH JI0IEN

MEXAHHUKA

KNHEMATHUKA

2.11

MexaHndyeckoe JBHXKCHUC.
OTHOCUTENHLHOCTD MEXaHHUYECKOI'O

neuxeHus. Cucrema otcuéra. Tpaektopus

2.1

2.1.2

[Tepemenienue, cKOpocTh (CpeaHsisi CKOPOCTh,
MTHOBEHHass  CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, MX MPOEKIUH HA OCU
CHUCTEMBI KOOpJIMHAT. Cnoxenue

NIEPEMELIEHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JBIDKECHHE. I'paduxu

3aBUCHUMOCTH KOOpAHUHAT, CKOpPOCTH,
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YCKOpEHHS, IyTH u MepEeMELIEHUS

MaTepHaHLHOﬁ TOYKHU OT BPCMCHU

2.1.4

CBoboxaHoe najieHne. YCKOpeHue

CBOOOTHOTO MaACHUSA

2.15

KpuBosmueiinoe nBwxkenue. PaBHOMEpHOE
JBUMXXCHUC MaTepHaHBHOfI TOYKHU 10
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JINHEHHAs
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMHUTEIEHOE YCKOPEHHE

2.1.6

TexHuueckue  yCTpOWCTBA:  CHUIOMETP,
JBUKCHHE CHAPSAJIOB, LENHBIE WU PEMEHHBIC

nepeaadn

2.1.7

[IpakTrnueckue paboTHI. N3mepenue
MTHOBEHHON  ckopoctH.  MccnenoBanue
COOTHOILLIEHHUS MEXIY MyTSAMHU,
MPONJIEHHBIMU TEJIOM 3a IOCJIe[0BATEIbHbIE
paBHble  TNPOMEXYTKM  BPEMEHU  IpH
PaBHOYCKOPEHHOM JBM)KEHMM C Ha4aJbHOU
CKOpOCTBbIO, paBHOM  Hymw0. M3ydeHue
JIBUKEHHUS IIapuKa B BS3KOH JKHIIKOCTH.
W3ydyenune JBUKEHUS Tena, OpOIIEHHOTO

TOPHU30OHTAJIBHO

2.2

JUHAMUKA

2.2.1

[TpuHIMn OTHOCHUTEJILHOCTH lanunes.
IlepBriii 3akoH HproToHa. MHepuumanbHbie

CUCTEMEI OTCUETa

2.2.2

Macca tena. Cuna. [lpunuun cyneprno3uuuu

CHII

2.2.3

Bropo#t 3akoH HeroTtoHa mis matepuaibHOU
TOYKM B HUHEPLUUAIBHOW CHUCTEME OTCUY€Ta
(MCO). Tperuit 3akoH HproToHa s

MaTCpHUAJIbHBIX TOUCK
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2.2.4

3akoH  BceMupHoro  TaroreHus. Cuiia
TsbkecTd. [lepBas kocMuueckass CKOPOCTb.

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJNIbKECHUST W CHJA TPEHHS  TOKOS.
Koaddunment rperns. Cuiia cCOpoTHBIICHUS

Ipu ABVKCHUU TEJIAa B ) KUAKOCTU HUJIU ra3e

2.2.7

[TocrymarenbHO€ U BparaTeIbHOE TBUKEHUE

a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MOMGHT CHUJIBI OTHOCUTCIIbHO OCH BpaHICHI/ISI.
Ilineyo cuipl. YcnoBus paBHOBECHS TBEPIOTO
tena B UCO

2.2.9

TexHuyeckue yCTpOMCTBA: MOIIIUITHUKH,

JABMKCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. 3yueHue aBUKEHUS
Opycka MO HaKJIOHHOM TUIOCKOCTH TIOJ
NEUCTBUEM HECKOJLKHX cwil. McciaenoBaHnue
3aBUCUMOCTH CHJI YIIPYTOCTH, BO3ZHUKAIOIINX
B JedopMUpyeMoOil MpyKWHE U PE3UHOBOM
o0pasnie, OT BEIWYUHBI HUX JedopMaluu.
Uccnenosanue YCIIOBUU paBHOBECHS

TBépI[Ol"O T€J1a, UMCIOIICTO OCh BpalllCHUA

2.3

3AKOHbI

COXPAHEHMA B MEXAHUKE

2.3.1

I/IMHYJ'IBC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBbI
MaTCPHAJIbHBIX TOYCK. I/IMHYJ'IBC CHJIBI H

HN3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHus umMmnyiasca B HCO.

PeaktuBHOE ABMKEHHE

2.3.3

PaGora cunel

2.3.4

MomtHoCTE CHIIBI

2.3.5

Kunernueckas OHEPTHUA MaTepHaHBHOﬁ

TOYKH. TeopeMa 0 KHHETHYECKOM SHEPIrun
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2.3.6

IlorenunaneHas sHeprus. IloreHuumanpHas
SHEPIrUs yIpyro nedopmMupoBaHHON
npyxusbl. IloTeHnuanbHas »Heprus Tena

BOJIM3M MOBEPXHOCTH 3eMIIU

2.3.7

IloreHnuanbHble ¥ HEMOTESHIIMAILHBIE CHIIBI.
CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C
W3MEHEHUEM MeEXaHHYECKOM SHEPTUH
CHCTEMBI TeIL 3akoH COXpaHEHUs

MEXaHUYECKOM SHEPruun

2.3.8

VYnpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHn4eckue ycTponcTBa: JBUKEHUE PAKET,

BOJIOMET, KOTEep, NPYKUHHBIN TUCTOJIET

2.3.10

[Ipaktnueckue pabGoThl. M3yuenue cBs3u
CKOpOCTEM Tel IpU HEYNPYyroM  ynape.
UccnenoBanue cBsizsm  pabOTBI  CHIJIBI €

W3MEHEHHEM MEXaHMISCKOM OHEPruu TCiIa

3 MOJIEKVJISAPHAS ®U3UKA U TEPMOJAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPHUU
OcHOBHBIE  TIOJIOKEHUS  MOJIEKYJSPHO-
311 KUHETUYECKON TEOPHHU. BpoyHoBckoe
newkenne. uddysus. Xapakrep ABUKEHUS
U B3aMMOJICHCTBHSI YACTUII BELIECTBA
Mogaenu cTpoeHusl Ta3oB, XUIKOCTEH U
3.1.2 TBEPIABIX TEI U OOBICHCHUE CBOMCTB
BEIIECTBA HA OCHOBE ATHX MOJIeJei
3.1 31 Macca wmonekyn. KonuyectBo BeriecTsa.
[TocTosinHas ABorapo
314 TemmoBoe paBHOBecue. Temmeparypa u eé
usmepenue. lllkana temneparyp Lenbcus
Mogens  uaeanbHoro ra3a. OCHOBHOE
3.1.5 yYpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKOI
TEOPUHU UACATHLHOTO ra3a
316 AOcomoTHas TeMIiepaTypa Kak Mepa cpeHen

KUHETHIECKOM OHEPTUU TCIIJIOBOT'O
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JIBW>KeHUs vactull rasa. [lkama temneparyp

KenbpBuna

3.1.7

VpaBuenue Kianeiipona — Mengaeneesa.

3akoH JlanpTOoHA

3.1.8

l"azoBbie 3akoHbI. M30mpoiiecchl B naeanbHOM
rase ¢ MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA!

U30TepMa, U30X0pa, n300apa

3.1.9

TexHudeckue  yCTpOWCTBA:  TEPMOMETP,

OGapomeTtp

3.1.10

[IpakTnueckue pabotel. M3mepeHue macchl
BO3/lyXa B KJIaCCHOM KoMHarte. MccnenoBanue
3aBUCUMOCTH MEXIY rnmapaMmeTpamMu

COCTOSHUSA pa3pCKEHHOT'O ra3sa

3.2

OCHOBbI TEPMOJIMHAMUKHA

3.21

TepmonnHamuueckass cucremMa. BHyTpeHHss
SHEPIHusl TEPMOJMHAMUYECKOM CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHN

3.2.2

KonnuecTBo TemnoTe u paboTa. BHyTpeHHsst

OHEPIUA OJHOATOMHOI'O UACAJIBHOT'O Ira3a

3.2.3

Bunpl Temnonepenadyu: TEMIOMPOBOJIHOCTb,
KOHBEKIIHSI, U3aydeHue. TernmoéMKoCTh Tena.
ViaenbHasd TEIIOEMKOCTL BelecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILIONEpEaAYC

3.2.4

ITepBorit 3aKOH TEPMOJIMHAMUKH.
[Ipumenenue EPBOTO 3aKOHA
TEPMOIMHAMUKHU K H30TPOIIECCAM.

I'padmueckas nnTepnperanus paboTsl raza

3.2.5

TemnoBbie MaruHbl. [IpUHIUNIBL IEHCTBHS
TeIUI0BbIX MamvH. [IpeobpazoBanus sHepruu
B TermioBbiX MammHax. Kosddunuent
nonesHoro gaeiictBus (mamee —  KIIJI)

teroBoil mammHbl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOJUHAMUKU.

HeobOpatuMocTs mpoleccoB B IPHPOJE.
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TenmoBele  IBUTATENH. OKOJIOTUYECKUE

HpO6HeMBI TCIINIOOHCPI€TUKU

TexHuueckue YCTPOMCTBA: JBUTaTEIIb
3.2.7 BHYTPEHHETO CrOpaHusl, OBITOBOM
XOJIOIUJIbHUK, KOHIULIUOHED
328 [IpakTnueckue paboTHI. N3mepenue

YAEIBHOW TEINIOEMKOCTH

3.3

AT'PETATHBIE COCTOSAHNUA BEILIECBA. ®A30BbBIE [IEPEXO/IbI

3.3.1

[Tapoo6pa3zoBanue u KOH/JICHCAIIHSL.
Wcnapenne w kureHue. YIenbHas TEIUIOTA
napooOpazoBaHusl. 3aBUCUMOCTh

TEMIICPATYPhI KUIICHUA OT AaBJICHUA

3.3.2

AOCOMIOTHAA W OTHOCUTENbHAA BIAKHOCTH

BO3ayxa. HacellenHslil nap

3.3.3

Teépmoe  Ttenmo.  Kpucramimyeckue u
amopdHble Tena. AHU3ZOTPOMHS CBOWCTB
KpHUCTAJUIOB. Kunkue KPUCTAJLIBI.

CoBpeMeHHbIE MaTEpHUaIIbI

3.3.4

[InaBienne W KpucTauIM3alusa. Y aeiabHast

TerioTa maByieHus. Cyonumanus

3.3.5

YPaBHCHI/Ie TEIIOBOI0 OajaHca

3.3.6

Texnuyeckue YCTpPOWCTBA: THUIPOMETP U
NICUXPOMETP,  KaJOpUMETpP,  TEXHOJIOTUU
MOJIy4EHUS] COBPEMEHHBIX MaTEPHUAJIOB, B TOM

YUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOI'MHU

3.3.7

IIpakTuueckune paboTHI. H3mepenne

BJIA’JKHOCTH BO3JyXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

41.1

OneKkTpuzanus Tell. DIEKTPUYECKH  3apsil.

I[Ba BU A DJICKTPUYICCKHUX 3apsa10B

4.1.2

HpOBO)IHI/IKI/I, AUSJICKTPUKU n

MOJIYITPOBOAHUKHU

4.1.3

3akoH COXpaHCHUS JJICKTPHUICCKOTO 3apsaa
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414

B3aumoneiictue 3apsiioB. 3akoH Kynona

4.15

Onekrpuueckoe  mnozne.  HanpsoxéHHocTh
JIEKTPUUECKOTO T10JIAL. [TpuHIMN
cynepno3uiuu. JIMHUM  HanpsHKEHHOCTH

SJICKTPUYCCKOTO I10JIA

4.1.6

PaGoTa cmi  BIEKTPOCTATUYECKOTO  TIOJISL.

Ilorennuan. Pa3HocTh IOTEHIINAIOB

4.1.7

[IpoBOgHUKN ¥ AMDIEKTPUKH B TIOCTOSIHHOM
JNeKTpudyeckoM moJie.  Jludnexrpuueckas

IMPOHUITACMOCThb

4.1.8

DIEeKTPOEMKOCTb. Konnencarop.
DIEeKTPOEMKOCTh TIJIOCKOTO KOHJEHCATOPA.

OHeprus 3apsyKEHHOT0 KOHJIEHCAaTopa

419

TexHWUeCKHEe YCTPOWCTBA:  AJIEKTPOCKOTI,
ANIEKTPOMETP, DIIEKTPOCTATHYECKasi 3alllHTa,
3a3eMJICHHE AIIEKTPONPUOOPOB,

KOHJEHCATOP, KCEPOKC, CTPYHHBINA MPUHTED

4.1.10

[IpakTnueckue paboTHI. N3mepenne

ANEKTPOEMKOCTH KOHJIEHCATOPA

4.2

[IOCTOSHHBIN DJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VYcnoBus CyII€CTBOBAHUA IIOCTOSAHHOTIO

421 AJIEKTPUYECKOTO TOKa. VICTOYHMKH TOKa.
Cuiia Toka. [loCcTOSIHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma juis yyacTka 1enu
nr DNEKTPUUECKOE COMPOTHUBIICHUE. YIENbHOE
o COTIPOTHBIICHUE BEIIECTBA
Y [TocnenoBarensHOE, napasuieIbHOe,
o CMEIIAaHHOE COEAMHEHNUE TPOBOHUKOB
PaGora anextpudeckoro Toka. 3akoH Jxoyns
425
— Jlenna
4.2.6 MOIIHOCTB 2JIEKTPUUYECKOTO TOKA
427 anektpoaBkymas cuna (manee — D/C) u

BHYTPCHHCC COIIPOTHUBJICHUC HCTOYHHKA
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ToKa. 3akoH OMa i MOJIHOM (3aMKHYTO)

anekTpuueckoi nenu. Koporkoe 3ambikaHue

4.2.8

ONEeKTpOHHas  HPOBOAMMOCTb  TBEPIBIX
METAJIJIOB.  3aBUCUMOCTb  CONPOTHUBJICHUS
METaJUIOB oT TEMIIEpaTyphl.

CBepxnpoBOIUMOCTb

4.2.9

OnekTpuueckuil Tok B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[TosynpoBoagHUKH. CobOcTBenHas 51
pUMecHast IPOBOIMOCTb
NoJIynpoBOIHUKOB. CBOMCTBa p-n nepexo/a.

[TonynpoBoHKUKOBBIE TPUOOPHI

4.2.11

OJIEKTpUYECKH TOK B DJIEKTPOJIUTAX.
DIIEKTPOJIUTUYECKAS JIMCCOITHAITH.

DIIEKTPOJIN3

4.2.12

DIIEKTPUUYECKHI TOK B rasax.
CaMOCTOSTENILHEIN W HECAMOCTOSTEIbHBIN
pazpsaa. PaznuuHble TUIIBI CAMOCTOSITEILHOTO

pazpsga. Monnus. [1na3zma

4.2.13

TexHuueckue  yCTpOMCTBA:  amIepMeTp,
BOJIBTMETP, PpEOCTaT, HCTOUYHUKUA TOKa,
3JIEKTpOHArpeBaTeIbHbIE puOopHI,
3JIEKTPOOCBETUTEIILHbIE puOopHI,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBIN
IUOJ, TEPMHUCTOPHI U  (POTOPE3UCTOPHI,

HOJ'IynpOBOI[HHKOBLIfI JUOoJ, railbBaHHMKa

4.2.14

IIpakTuueckue paboTHI. N3yuenue
CMELIAHHOTO COEIMHEHUS PE3UCTOPOB.

Usmepenne 3D/IC ucroyHnka TOKa U €ro
BHYTPEHHEro comnpoTuBieHusa. HaOmronenue

QJICKTPOJIN3a

11 KJIACC
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Kox
pasjaena

Koanposepsiemoro
3JIeMEeHTa

HpOBepﬂeMbIe IJIEMEHTLI COACPKAHUSA

4

OJIEKTPOAMMTHAMUKA

4.3

MAT'HUTHOE IIOJIE. OJIEKTPOMAT'HUTHA A MHAYKIWA

43.1

IlocTosHHbIe MarHuThl. B3aumMoencreue

IIOCTOAHHBIX MarHuToOB

4.3.2

MarautHoe mone. Bexkrop MarHuTHOM
MHAYKIMU. [lpuHOMO — cyneprno3uuum.
Jluann MarnuTHOM MHAyKnmMu. KapruHa
JVUHUA MarHuTHOM HWHAYKIUU — TOJS

IIOCTOSAHHBIX MAarHuTOB

4.3.3

MarauTtHoe 1oJie MPOBOJHUKA C TOKOM.
Kaptuna nuHui noJist JJIMHHOTO PSIMOTO
MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHNKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzanmonaeiicTBrue mpoBOJHUKOB

C TOKOM

43.4

Cuna Amrnepa, €€ MOyJb U HalpaBJICHUE

4.3.5

Cuna Jlopenua, eé MOJTyJb u
HampaBjieHue. JIBWKeHUe 3apsKeHHOM
YaCTUILIBI B OJHOPOTHOM MarHUTHOM TIOJIE.

Pa6oTa cunel Jlopennia

4.3.6

SIBiIeHUE AIEKTPOMArHUTHOW MHAYKITUN

4.3.7

IToTox BCKTOpa MarHUTHOM HHAYKIUH

4.3.8

O/C 1705014901207 8 3aKkoH

aNeKTpoMaruuTHoi unaykuuu dapanes

4.3.9

Buxpesoe »snekrpuueckoe mnoise. IC
UHAYKIWWA B TPOBOJHHKE, ABIKYLIEMCS
MOCTYIATEIbHO B OJHOPOJIHOM

MAarduMTHOM II0JIC

4.3.10

IIpaBuno Jlenna

43.11

NHIYyKTUBHOCTS. SIBnenue

camonHaykuuu. J1C caMonHAyKIMU
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3H€pI‘I/I$I MAaroiuTHOTO IIOJIA KAaTYIIKH C

4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE T10JIe
TexHU4YecKkue YCTPOWCTBA: TIOCTOSHHBIC
MarHuThI, AIIEKTPOMArHUTHI,
4.3.14 ANIEKTPOBUraTENb, YCKOPUTEH
ANIEMEHTAPHBIX  YACTHI, HMHIYKIIMOHHAS
neyb
[IpakTnueckue paboTHI. N3yuyenune
MarHUTHOTO TIOJS KATYIIKH C TOKOM.
4315 HccnenoBanne nelcTBHA ITOCTOSHHOIO

Mar"gura Ha paMKy C TOKOM.
HUccnenosanue SIBJICHUS

3JIEKTPOMArHUTHOW WHIYKIIUHU

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

KoneOarensrHasts cucrema. CBoOOIHBIE
KoJieOanus. ['apMoHWYECKHE KoJieOaHUsI.
[lepuon, dwacrora, ammuutyna u (asa

KoJIeOaHui

5.1.2

[IpyXuHHBIA MasATHUK. MaTeMaTH4eCcKuii

MasTHHK

5.1.3

VYpaBHEHHE TapMOHUYECKUX KOJIeOaHUH.
Kunemarnyeckoe W JAMHAMHUYECKOE

OIMMCaHHE KOJIEOATEILHOTO JABUKCHUA

5.1.4

[IpeBpameHue SHEPTHH npu
rapMOHMYECKHX  KosieOaHusx.  CBs3b
aAMILIUTY 1B KoJIeOaHui HUCXOIHOM
BEJIMYUHBI C aMILTUTYAaMH KoJiebaHui eé

CKOPOCTH M YCKOPEHUS

5.1.5

Konebarenbubiii  koHTYp. CBOOOHBIE
JIEKTPOMAarHUTHbIE KoJIeOaHus B
UeaTbHOM  KOJIeOAaTeIbHOM  KOHTYpE.

Ananorus MCKAY MCXAHUYCCKUMHU U
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SJICKTPOMAriuTHBIMHA KOJIEOAHUSIMH.

®opmyna Tomcona

5.1.6

3aKkoH COXpaHCHUA S3HCPIruu B UACAIIbHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BI)IHY)KILGHHI)IG MCXAaHHNYCCKUC
konebanusa. Pesomanc. Pe3omancuas
KpI/IBaSI. BI)IHy)KIlCHHI)IG

SJICKTPOMArduTHLIC KOJeOaHusI.

5.1.8

[lepemennbiii  Tok. CuHYCOMAAIbHBIN

IIEPEMEHHBIN TOK.

5.1.9

MonHocTh IIEPEMEHHOTO TOKa.
AMIUTUTYTHOE W JCHCTBYIOIIECE 3HAUCHHUE

CHJIBI TOKA U HAITPSHKCHU A

5.1.10

Tpanchopmarop. [IpousBoacTso,
nepeaadya U NoTpedieHre NIEKTPUUECKON
SHEPTUM. OKOJIOTMYECKUE PHUCKU TpH
IIPOU3BOJICTBE IJEKTPUYECKON HDHEPIHH.
Kynberypa HCIIOJIb30BAHHUS

AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

5.1.11

Texnudeckue ycTpomcTBa: ceicmorpad,
ANEKTPUYECKUI 3BOHOK, JVHUU

aJeKTponepenay

5.1.12

[Ipaktnueckue pabotel. HccnenoBanue
3aBHCHMOCTH MEPHOJa MaJbIX KOJIeOaHHI
rpy3a Ha HUTH OT JJIMHBI HUTH U MacCChI
rpy3a. HccrnenoBanue nepeMeHHOro TOKa
B enu u3 MOCIIE0BATEIHHO
COEeIMHEHHBIX KOHAECHCATOpa, KaTYyIIKU U

pe3ucTopa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuyeckue BOJIHBI, YCIIOBHS
pacupoctpanenus. llepuon. CkopocTh
pacupoCTpaHEHUsT M JJUHA  BOJHBI.

HOHCpC‘{HBIC " IpOJO0JIbHBIC BOJIHBI
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5.2.2

#H#HPar##H# Nnrtepdepennys u nudpakuus

MCXaHHUYCCKUX BOJH

5.2.3

3Byk. CkopocTh 3ByKa. I pOMKOCTh 3ByKa.

Bricora Tona. TemOp 3ByKa

5.2.4

ONEKTPOMAarHUTHbIE BOJHBI. Y CIIOBHUSA
U3ITyYEHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenTauus Bektopos E, B u v

B JICKTPOMAarHMTHOM BOJIHE B BAKyyme

5.2.5

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaXx€HHe, MpeoMIIEHUE, TOJsIpU3alys,
nudpakuusi, uHTepdhepeHimsi. CKOpoCTh

SJICKTPOMArdHUTHBIX BOJIH

5.2.6

[IIxama JJIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHne AIIEeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I pagmocmsn U TCICBUACHUA.
Pagnomoxamyst. DJIEKTPOMAarHuTHOE

3arps3HEHUE OKPYKAIOIIEH CpeIIbl

5.2.8

TexHuueckue ycTpoucTBa: MY3bIKaJIbHbBIC
UHCTPYMEHTHI, yABTPa3BYKOBas
IUarHOCTHKAa B TEXHHUKE M MEJUIMHE,
pajap, PpaguONpPUEMHUK,  TEJIEBHU30D,

anTeHHa, tenedon, CBU-neup

5.3

OIITHUKA

5.3.1

[Tpsimonuuelinoe pacmpocTpaHeHue

cBeTa B OJHOPOJIHOM cpene. JIyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
csera. [loctpoenue n300paxeHuii B IIIOCKOM

3epKaje

5.3.3

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKOHBI MPpEIIOMJICHHUSA
CBCTa. AOCOTIOTHBINM IoKasaTcJjib

MMPECIOMIICHUSA
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5.34

Iomnoe BHYTPCHHEE OTpaKCHHUE.
[IpenenbHbIi yroy MOJIHOrO BHYTPEHHETO

OTPAKECHUS

5.35

Hucnepcuss cBera. ClOXHBIM  cOCTaB

Oenoro ceeta. Lger

5.3.6

CoOwuparonme 1 pacceuBaroOlUe JUH3HI.
Tonkas nunH3a. POKYyCHOE PACCTOSHUE U
ONTUYECKass Ccujla  TOHKOW  JIMH3BL.
IToctpoenue n300pakeHui B
coOuparomMx U PAacCeUBAIOLIUX JIMH3aX.
@opMysia TOHKOW JIMH3BI. YBEJIHYECHUE,

aBaeMoe€ JIMH30U

5.3.7

[Tpenens NPUMEHUMOCTH

reOMETPUYECKON ONTUKHI

5.3.8

Untepdepennuss  cBera. KorepeHTHble
UCTOYHUKU.  YclnoBus  HaONIOAEeHUS
MaKCHMYMOB u MHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakumst  cBera.  JudpaxkmuonHas
peméTka. Y cioBue HaOMIOICHHSI TIIaBHBIX
MaKCUMYMOB npu naJICHUH
MOHOXPOMATHYECKOTO CBETa Ha

TUGPAKIIMOHHYIO PEHIETKY

5.3.10

HOHHpI/IBaHI/IH CBCTa

5.3.11

TexHudyeckue ycTpoicTBa: OYKH, JIyIa,
doToanmapar, MPOEKIIMOHHBIN ammapar,
MUKpPOCKOI,  TEJECKON,  BOJIOKOHHAA
ONTHKa,  AU(paKIUOHHAs  pemérka,

MoJIApOn

5.3.12

[Tpaktuueckue  pabotsl.  M3mepenue
nokasaress npeiaomiieHus. McecnenoBanue
CBOMCTB  m300pa’keHM B  JMH3aX.

Ha6J'IIOI[CHI/IC JAUCTICPCUU CBCTA

55




BJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'panuipl IPUMEHUMOCTH KIIACCUYECKOM
MEXAHUKU. ITocrynatet TEOPUU
OTHOCHUTEJIBHOCTHU: WHBAPUAHTHOCTh
MOAYJII CKOPOCTH CB€Ta B BaKyyMe,

MPUHIIUATT OTHOCUTEILHOCTH DUHIIITEHHA

6.2

OTHOCHTEILHOCTD OJHOBPCMECHHOCTH.
BaMeI[J'IeHI/Ie BpEMCHHU MW COKpalllCHUC

JUTHHBI

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBsI3b MacChl C DHEPrUEH M UMITYJIBCOM
CBOOOJIHOM dYaCTHIIBl. ODHEpPrusi TOKOS

CBOOOIHOM YaCTHUIIEI

KBAHTOBAA ®U3MKA

7.1

SJIEMEHTBI KBAHTOBOM OIITUKHU

7.11

®otonbl. DPopmyna Ilnanka  cBsI3M
SHepruM (POTOHA C €ro YacTOTOM. DHEprus

¥ UMITyJIbe (poTOHA

7.1.2

OTkpebITHE u UCCIICIOBAHHE
dotoapdexra. Ompite A.I'. Cronerona.

3akonbl poTtodrdhderTa

7.1.3

YpaBHenue OUHIITENHA VIS
dotoapdekra.  «KpacHas  rpaHuIa

doTorddekra

7.1.4

JaBnenue ceera. Onbitel I1L.H. JIeOenena

7.15

XHUMHUYECKOE ﬂeﬁCTBHe CBCTa

7.1.6

TexHuueckue ycTpoicTBa: (pOTOIIEMEHT,
dhoTOIaATUYHK, COJIHeUHAas Oarapes,

CBECTOAUO

7.2

CTPOEHHME ATOMA

7.2.1

Mogens atoma TomcoHa. OTBITEI
Pesepdopna no uccnenoBaHuIo CTPOSHUS

aTomMa. HJIaHCTapHaSI MOZCIb aToOMa
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7.2.2

Iloctynatet  bopa.  U3nyuenue wu
noryiomeHne (GOTOHOB TMpH  TEpexojie
aToMa C OJIHOTO YpPOBHSI 3HEpPruu Ha
apyroi.  Buasl  cnektpoB.  Chektp

YPOBHEW 3HEPIrUH aTOMa BOAOpOJa

7.2.3

BomnoBrie cBolicTBa dactuil. BoiHEBI ne
bpoiis. KopnyckyinsapHo-BOJIHOBOM
nyanusM. Jludpakius SIeKTpoOHOB Ha

KpHUCTaJLIax

7.2.4

CroHTaHHOE U BBIHYXJICHHOC U3JTYUCHUC.

VYcTpolicTBO U pUHIMIT paboTHI J1a3epa

7.2.5

TexHuyeckne yCcTpoicTBa: CEKTPATbHBIN
aHaJIU3 (CIIEKTPOCKOIT), JIa3ep, KBAaHTOBBIM

KOMITBIOTEP

7.2.6

[Tpaktuueckue pabotel. HaOmronenue

JIMHENYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HAOMIOAEHUS €W PETUCTpaIluu

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE  PATUOAKTUBHOCTH. OMbITHI
Pesepdopna mo ompeneneHuto cocTtaBa
paanoakTUBHOTO u3nydeHus. CBolicTBa
anbda-, Oera-, ramMma-Hu3JIyqdeHHUs.
BnusiHue pannMoakTHBHOCTM Ha JKUBBIC

OpraHu3Mbl

7.3.3

OTKpbITHE  NPOTOHA U  HEUTpPOHA.
Hyknonnas mozens siapa ['eiizenbepra —
WBanenko. 3apsan sapa. MaccoBoe 4yuciio

anpa. M3oTonsl

7.3.4

Anbda-pacnan. ONEKTPOHHBIN u
MO3UTPOHHBIM  Oerta-pacmaa. [amma-
U3JIy4YEHHE. 3aKOH  PaJMOAKTUBHOTO

pacmajna
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7.3.5

OHeprusi CBSI3M HYKIOHOB B  sJIpe.

SAnepusie cunbl. Jledekt Macchr spa

7.3.6

SnepHble peaxkumu. JleleHHE W CUHTE3

saep

7.3.7

Snepubiii  peakrop.  TepmosinepHsii
cunte3. Ilpobnembl W  MEPCHEKTUBBI
AJICPHON SHEPreTHKU. OKOJOTHYECKHE

aCIIEKTHI SICPHOU dSHEPTETUKHU

7.3.8

OnemeHTapHble  yacTHIbl.  OTKpbITHE
IIO3UTPOHA. @yH1TaMEHTAJIbHBIE

B3aUMOJICUCTBHUSA

7.3.9

TexHuueckue yCTpOMCTBA:  JTO3UMETP,
Kamepa BwunbcoHa, sAIepHBIM peakTop,

aToMHas 6omOa

7.3.10

[Tpaktuueckue pabotel. MccnenoBanue
TPEKOB YacTHII (mo TOTOBBIM

dboTorpadusm)

OJIEMEHTBI ACTPOOU3MKNU

8.1

Bun 3BEé3qHOTO HeOa. Co3Be3nus, SpKue

3BE3/IbI, IJTAHETHI, UX BUAUMOE IBIKEHUE

8.2

Congeu”asa cucrema. l[lmaHeTrsl 3eMHOI
rpynnbl.  I[L1aHeTel-TUraHTBl W WX
CITYTHHKH, KapJIMKOBBIC TJIaHETHI. Maiibie

Testa CoTHEYHOU CUCTEMEI

8.3

Connue, d¢otochepa u armocdepa.

CoiiHEYHAas! aKTUBHOCTh

8.4

Nctounuk sneprun CoJiHia U 3BE3]T

8.5

3Bé3,I[BI, HX OCHOBHBIC XaPaKTCPHUCTHUKU:
Macca, CBCTUMOCTb, paauycC, TeMIICparypa,
nx B3aMMOCBA3b. I[I/Ial"paMMa
((CHCKTpaJ'IBHHﬁ Ki1aCC — CBCTHMOCTDB».
3Bé3I[BI TJaBHOH  IOCIEA0BATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY JJIA

3BE3]1 TJIABHOM MTOCIEA0BATEIbHOCTH
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8.6

H#HPar###BHyTpeHHee CTpoeHHE 3BE3[.
CoBpemeHHbIE IIPEJCTABIICHUS 0
NpOUCX0XKJIeHnU MU 3Bosirouuu ConHua u

3BE3. DTanbl )KU3HUA 3BE3]T

8.7

Mneunsiii IIyte — mama [amakTuka.
CnupanbHasg  cTpykrypa  ['anmaktuku,
pacopeneneHue 3BE3A, raza M IbUIM.
[lonoxenne u pgBuwxenue CoyHIA B
lamaktuke. Ilmockas u cdepuueckas

HOJICUCTEMBI I allakTHKU

8.8

Tuner ramakTuk. PaguorajakTuka W

KBa3apel. YEpHBIE ABIPHI B SAPAX FATAKTUK

8.9

Bcenennas. Pacmupenune Bcenennoit.
3akon XaOb6na. Pa3z0eranue rajakTHK.
Bospact u pamuyc BcenenHoil, Teopus
bompmioro B3peiBa. Mogenb  «ropsueit

Bcenennoi». PenukToBoe usiyueHue

8.10

Macmtabnast  cTpykrypa BceneHHOM.
Mertaranaktuka. Hepeménnsie mpooaeMbl

ACTPOHOMHUH
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