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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO YypOBHSI Ha YPOBHE CPEAHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke c yuéTtoMm (QenepanbHOl paldoueil MmporpaMmbl BOCIHUTAHUS H
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mnporpaMMmbl 1o (u3uMKe HampaBieHO Ha (HOPMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBl Mupa oOyyawmuxcs 10-11 xmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma nmo ¢usuke coorBercTBYyeT TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METanpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKKe€ YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamMu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, IIAHUPYEMbIEe PE3yJIbTaThl OCBOCHHS Kypca (PU3HMKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 TOJaM 00yUYEeHUS;

e cojepkaHue yueOHoro npeamera «Ousnka» no rogam o0yyeHHsl.

dusrka Kak Hayka O HaumOosiee OOIIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBe yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYLECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUHN 00 okpykaromeM mupe. IIIkompHBIN Kypc GU3UKH — CUCTEMOOOPa3yIONTU
11l €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHbBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOrHeH,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
OpUMEHEHHE (U3MYECKUX 3HAHUWA  ONpeNeNseT XapakTep U pa3BUTHUE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IOJIy4eHHs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydarommxcs, B (pOpMHpOBaHHE YMEHHH MPUMEHSThH
HAyYHBIA METOJ] TIO3HAHUSA MIPH BBINOJIHEHUH UMHU YIEOHBIX UCCIICIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o0I1ero oOpa3oBaHUs
MOJIOXKEH pAJ HUACH, KOTOpble MOXXHO paccMaTpuUBaTh Kak MPUHLUIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuali U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

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

Hoes eymanumapuzayuu. EE peanuzanus nOpeanojaracT HCIOJIb30BaHHUE
I'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuUTMEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 9KOJOTMYECKUMHU MPOOIEeMaAMH.

Hoess npuknaonoti Hanpaenennocmu. Kypc ¢Gu3uku  mpenmnosiaraet
3HAKOMCTBO C HIMPOKHM KPYTrOM TEXHUYECKHUX U TEXHOJIOTMYECKUX MPUIIOKECHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcsi TOCPEACTBOM BBEACHHUS DJIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM TNpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHMKH M TEXHOJOTHU, a TakkKe OOCYXKIECHHUS
po0JIeM pallOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3HKA HAa YpPOBHE CpEJAHEro OOIIero
oOpa3oBaHus SABIAOTCA Gu3nueckue Teopun (PpopMuUpoBaHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOJE, TpPaHUIAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JTA0OPATOPHBIX pPadOT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIMCOK YUYCHHYECCKUX
NpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSI W  OLEHKH, OCYIIECTBISIETCS yYaCTHUKAMM
0o0pa30BaTeIbHOrO IMpoLecca HCXOAs U3 OCOOCHHOCTEH TUIAaHUPOBAaHUS U
ocHamleHuss kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonbiioe BHMMaHWE yIENSETCS PELIEHUI0 PacdETHBIX M KauyeCTBEHHBIX
3anad. IIpu 3TOM A1 pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJauyd C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jeiia Kypca, TaK M WHTETPHUPYS 3HAHUS W3
pasHbBIX pa3faenoB. /[ KauyeCTBEHHBIX 3a/1ad MPUOPUTETOM SIBJISTFOTCS 3aJaHUs Ha
OoOBsSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBICHUN M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyallud TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanuamu DPI'OC COO k MarepualbHO-
TEXHUYECKOMY OOECIIeUeHUI0 Yy4eOHOro mpoiiecca 0a30BbIi YpPOBEHb Kypca
bu3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa30oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOMHEeTa (PM3WUKH WM B YCJIOBHSX WHTCTPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOT'O IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXoauMoe J1labopaTopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHH C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00OECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIMPUYCCKUX |
(dyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 0OOpynOBaHUE [JIi YYCHHUUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JIByX oOydammuxcsi. TeMmaTHuyeckue KOMIUICKTHI
1abopaTOpHOTO O00OPYNOBAaHUSA JOKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECAa M CTPEMJICHHS OOYYalomUXCSA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, Pa3BUTUE HUX HHTEJUICKTYallbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ylibTaTa H3yYCHUS
OCHOB CTPOCHHMsI MaTepuu U PyHIaMEHTAITBHBIX 3aKOHOB (DH3UKH;

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

e (opmupoBaHme mpeACTaBICHUN O PO (DU3UKH ISl Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTmkenne ITUX 1elield o0ecreunBaeTcsl pelieHneM CIIeAyoMuX 3a71a4 B

MpoIecce u3yueHus Kypca (U3MKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJISIPHYIO (DU3UKY, OJJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHEe yMEHUH TPUMEHITh TEOPETUUYECKUE 3HAHUA IS
oObsiCHEHUS (PU3NUECKUX SBICHUM B TIpUPOJEe U JJIs TPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIIOCOOOB pEHIeHUS pa3IMYHbIX 3aJad C SIBHO 3aJaHHOU
¢uznuecko MoJeNblo, 3aad, MOAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE
co3gaHue pu3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3UYECKUX OCHOB W NPHUHIUIIOB ACHCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CAMOCTOSITENILHOTO IJIAHUPOBAHUS M TMPOBEACHHUS
¢u3MUecKnX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHUE YCIIOBUU [JIsl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenune ¢usuku (0a30BbIi ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemslii B mporpamme 1o (u3MKe TMepedeHb J1IabOpaTOPHBIX H
NPAKTHYECKUX paboOT SBISETCA PEKOMEHJOBaHHBIM, YYUTENh JENaeT BBIOOD
NpOBEJICHUsI JTA0OPATOPHBIX pPabOT W OMNBITOB C YYETOM WHAMBUIYaTbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxe. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponb »JKCnepuMeHTa © TEOpHUM B MPOLECCE IO3HAHUS IPUPOJIBI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MYECKUX SIBIEHUM M TpoueccoB. HaydyHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHHIIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mecTto Qu3uku B GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEM.

Llemoncmpayuu

AnanoroBeile U UU(POBbIE HM3MEPHUTEIbHBIE NPHUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe naBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBH)KEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, CKOpocTh (CpeAHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaIbHOM TOYKH, MX MPOEKIMH HAa OCH CHUCTEMBI KOOpPIHMHAT.
Ciio)keHue nepeMenieHuil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHEHHOEe ABWKeHHE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NIyTH U I[EPEMEIICHHS
MaTepuaIbHON TOUYKU OT BPEMEHHU.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneintnoe paBukeHue. JIBHKEHHME  MarepHalbHOM TOYKM IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsb. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: CIHUAOMETP,
JNBH>KEHUE CHAPSJI0B, LICMTHBIE U PEMEHHBIE NEpeaadH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGmionenune aBukeHHsl Teia, OpOLIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHnne HepaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OINPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

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

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus tena, OpoIIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['aymmutess.  IlepBbii 3axkoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHOW Touku. Tpetuit 3akoH HeroTOHA 1151 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TtarotreHus. Cuma Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKOJbkeHUs, kaueHus). Cuna tpenusi. Cyxoe
tpenue. Cuiia TpeHHs CKOJIbKEHUS U cuia TpeHus nokosi. Koo uiuent tpenus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckne ycCTpoWCTBA M NPAKTUYECKOE MMPUMEHEHUE: MOAIIUIHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomMocTts. Bec Tena npu yCKOpEHHOM MOIBbEME U MTAICHHH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKHUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUii pPaBHOBECHUS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NmMnynbe MatepuanbHOW TOYKM (Teja), CHUCTEMbl MATEPHUAIbHBIX TOYEK.
NMmnynbC cuibl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHUS HMITyJbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[TorennumanbHas SHEprus. [ToTenuuanbHas SHEPTUs yOpyro
nehopMUpoBaHHONW  TpYyKuHbL.  [loTeHIManbHass dSHeprust Tena  BOJIU3HU
NOBEPXHOCTH 3E€MJIU.

[loTennuanbHple W HENMOTeHIMadbHble  Ccwibl.  CBsI3b  pabOTHI
HEMOTEHIMAJbHBIX CHJI C M3MEHEHHEM MEXaHUYECKOW JHEpPruu CHUCTEMBI TeEI.
3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUM.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWCTBAa M NMPAKTUYECKOE NMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3yuyenue abCONMIOTHO HEYNPYroro ynaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanne cBA3u pabOTHl CHIBI ¢ M3MEHEHHEM MEXaHWYECKOW SHEPTUH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pasznen 3. MouiekyasipHasi pU3UKa U TEPMOANHAMMUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUS 4YacTUI] BemiecTBa. Mojenu CTpPOEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesie. Macca u
pa3Mepsl MoJieky. KonmndectBo BemecTBa. [loctosauas ABorajpo.

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



Mopens  upeampHOro rasza. OCHOBHOE  ypaBHEHHME  MOJEKYJISPHO-
KMHETUYECKOW TEOPUU HJCATbHOrO Tra3a. AOCONIOTHAas TeMreparypa Kak mepa
CpeHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUs dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBbeie 3aKkoHbl. YpaBHeHue MeHneneeBa—KianeipoHa.
3akoH JlaneTroHa. M3omponeccsl B WI€ATBHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mnpeacraBieHUE H30IMPOLIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BellecTBa, (ororpadun
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiThl 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U c1ioco0bl €€ n3meneHus. KomndaecTBo TernoTel u padota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  UJAeaJbHOTO  raza. Buasl  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3TyUYEHUE. Y IeIbHas TEIJIOEMKOCTh BEILECTBA.
KonnuecTBo TEmnoThl npu TEIUIonepeaye.

[lonsiTue 00 aauabatHOM mporecce. llepBhiii 3aKOH TEPMOJUHAMUKHU.
[IpumeneHnne TepBOro 3aKoHA TEPMOJWMHAMUKH K wm3omporieccaM. [ 'paduueckas
UHTEpIpeTanus paboThl rasa.

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

TermoBele  MammHbl.  [IpUHOMIIBL  OEWCTBUA ~ TEIUIOBBIX — MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
nericTBus TerioBor MammHbl. [ukn KapHo u ero kosdduimeHT mose3Horo
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MNPAKTUUECKOE MPUMEHEHHUE: JBUTaTElb
BHYTPEHHETO CropaHus, ObITOBOM XOJIO0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Teja MPU COBEPIICHUH PabOTHI: BBIJIET
npoOKku M3 OYTBUIKK TOJ JEHUCTBHEM CXATOTO BO31yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbiT 1Mo anuabaTHOMY pAaCHIMPEHHIO BO37AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATETIS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanus eeuwjecmea. Pazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamoB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBrneHue u
KpUCTaITU3anus. Y ienbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHH TOJIYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii sxcnepumenm, 1abopamoprbsle pabomol

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAHHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsna. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKHU, AMAIEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHEHHS
AIEKTPUUYECKOTO 3apsiia.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsI.
Onektpuueckoe 1mone. Hanpsk€HHOCTh  3nekTpuueckoro mojs.  [Ipuniun



CYIIEpHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snmekrpoctatudeckoro  moisg.  llotenmuman.  PasHocThb
NOTeHIUAaNoB. [IpOBONHMKM W [OUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHE AIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha3NEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3aluTa.

JIMPNEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixxenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUYECKOE COMPOTUBJIECHUE. Y AEIbHOE CONMPOTHUBIEHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH J[xoyms—Jlenma. MomHOCTh
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpuueckoil rienu. KopoTkoe 3ambIkaHue.

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

DNEeKTpUYeCKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOJIUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAs TUCCOUUALUSA. DIEKTPOIIN3.



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

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPHUMEHECHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DOJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OITYITPOBOJHUKOBBIN IHO]I, TaJIbBAHHKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIUHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »BIEKTPOABMXKYLIEH cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJIEpPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEeMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBS3aHHBIE C HU3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUsA: SIBJICHUE, HAy4HbIH (akT, rumores3a, (u3MyUeckas BEIWYWHA, 3aKOH,
TEOpHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIE€NIb, U3MEPEHHUE.

Mamemamuka: penieHue CHCTEMBbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOoina, ux rpagukd ¥ CBONCTBA, TPUTOHOMETPHUECKHE (YHKIIMH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTIOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOW mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUJIbI TEIIONEPENAUYH, TEIJIOBOE PABHOBECHUE),
ANIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJE.

Xumus: DTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEI, >KUAKOCTEH M



ra3oB, JJEKTPUYECKHE CBOKWCTBA METAJJIOB, JJIEKTPOJUTHYECKAs IUCCOLHALIMSA,
rajbBaHUKa.

l'eocpacghus: BIaXXHOCTh BO3]1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C MCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJUIMIIHAKH, HCIIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropanusi, napoBas TypOHUHa, OBITOBOM XOJOJIUIBHUK, KOHIUIMOHEDP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaIOB, B TOM YHCIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopBHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[ToctosiHHblE ~ MarHuThl.  B3auMojeicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mnone. Bexktop MarHuTHOM wuHAyKIuU. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJed. JInHMM MarHuTHOW MHAYKUMH. KapThHa JIMHUKA MarHUTHOU
WHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe TOJIe MPOBOAHMKA € TOKOM. KapThHa JWMHHI WMHAYKIUU
MAarHUTHOTO TMOJsl JJMHHOTIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTtena. BzauMoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HalpaBJieHUE. [[BHKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuitbl Jlopenta.

SIBieHne 3JEKTpOMarHUTHOM UWHAYKUMU. [IoTOK BekTOpa MarHUTHOU
MHIYKIUU. OJIEKTPOABMXKYIIAS CWJIA MWHAYKUUHU. 3aKOH 3JIEKTPOMAarHUTHOU
naaykuuu Gapanes.

BuxpeBoe »siekTpuyeckoe moJie. DNEKTPOABMKYIIAsS CHJIa WHAYKUUH B
MIPOBOJHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprus MarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M NPAKTUYECKOE MPHUMEHEHHUE: IOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, AJIEKTPOABUTATEIb, YCKOPUTEIU 3SIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIVH.

IIpasuno Jlenua.

3aBUCUMOCTb 3JEKTPOABWKYIIEN CHUJIbI MHAYKLIUHA OT CKOPOCTH M3MEHEHMS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOM MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
'apmonnyeckue konebanus. [lepuon, vacrora, ammiauTyna u ¢asza KoieOaHHil.
[IpyxuHHBIN MadATHUK. MareMaTU4eCKUd MasiTHUK. YPaBHEHHE TAPMOHHYECKUX
kosneOanuii. [IpeBpalneHrue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOjJeOaHUS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA KoJebanusimu. @dopmyna Tomcona. 3akoH coxXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBienne o 3aTyXaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIBI TOKa M
HaIpPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JICKTPOIHEPT UM B IOBCETHEBHOW KU3HMU.

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

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJeOaTeIbHONM CUCTEMbl (MPYXUHHBIA WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmronenue 3aTyxaromux KoaeOaHui.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

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

Pe3oHanc mnpu mocCienOBaTEIbHOM COEIMHEHUU PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JIeKTpOonepe adH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanre mepeMEHHOTO TOKa B LENM W3  TOCJIEIOBATEIbHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JUIMHA BOJIHBL. [lomepeuHble W TPOAOJBHBIE BOJIHBI.
WNuTtepdepenius u nudpakius MeXxaHu4eCcKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanus BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HHUE, MPEJOMIICHUE, MOIspu3anus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

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

[TpuHIMIIBI paguOCBsI3U U TeIeBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue ycTpoicTBA M MPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpaKeHUe,
MpesIoMJIeHUE, NMoAspu3anus, udpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHus cBeta. [locTtpoeHue n3obOpakeHuil B
IIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKoHbBI MPETOMIICHUS CBETa. AOCOIMIOTHBIN MOKa3aTelb
npeiaomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroa MOJHOTO
BHYTPEHHETO OTPAKECHUA.

Hucniepcus cBeta. CiioXHBIN cocTaB 6esoro ceera. LBerT.

ColOuparomue W pacceuBaronue JuH3bL. ToHkas mauH3a. DOKycHOe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wnzoOpa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenesnbl MPUMEHUMOCTH TEOMETPUUECKON OTITUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cBeta. JudpaxuumoHHas pemérka. YciaoBHe HaOMOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKkIUOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHudyeckue ycTpoWCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMoMHEHHOE pPACHPOCTPAHEHUE, OTPAXKEHHUE M NPEJIOMIIEHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepd epeHIINM CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[Tonydyenune cnekrpa ¢ TOMOLIBIO TPU3MBI.

[Tonydyenue ciekTpa ¢ TOMOIIBIO AUPPAKITHOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomuwi



N3mepenune nokazaresns npesoMIeHUs CTEKIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETA B BaKyyMe, IPUHLINUI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHHM U COKpalleHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBIL.

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

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®otonbl. ®opmyna [lnanka cBs3u sHEpruu (PoToHA ¢ €r0 YaCTOTOM. DHEPrus
¥ UMITYJIbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

dotoaddexra. YpaBHenue DiHmTeriHa 11t Gororddekra. «KpacHas rpaHuiia»
doTorddexra.

JaBnenue ceera. Onwitel I1. H. JIeOGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne ycTpoicTBA W TMpPaKTUUYECKOE MpPUMEHEHHUE: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE ¢ IMHKOBOM IIACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Ceetoguog.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHIIL.
[Inanerapnas mopmens aroma. lloctynmatel bopa. M3nydenume u mnormiomieHue
(GOTOHOB TpW TMepexojie aToMa C OJHOTO YPOBHS SHEPTHHM Ha Jpyroi. Bums
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yacTtull. Boaubl ne bpoiis. KopnyckysipHO-BOITHOBON
Ty alivi3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHrnueckne yCTpOWCTBA M MPAKTHYECKOE IMPUMEHEHUE: CHEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HalGmonenne nuHe4aThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHeyaToro cekrpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JIOKAa3bIBAIOUIME CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopmna  mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HyknonHas monens siapa [eiizenbepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. OJEKTpOHHBIA UM TMO3UTPOHHBIM OeTa-pacman. [amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifipe. S nepHbie cuibl. Jledext maccsl sapa.

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. TepMmosimepHbiii cuHTe3. [IpobOiieMbl M MEPCIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertobl HAOJIIOACHUS ¥ PETUCTPALIUU AJI€MEHTAPHBIX YACTHII.

dyHnaMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.

TexHu4eckne ycTpOHCTBa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOLIUX YaCTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3nmHoro HeGa. Co3Be3nusi, sSpKkue 3BE3JbI, TUIAHETHI, UX BHUIUMOE
JIBUKCHUE.

ConHeunas cucreMa.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CosiHIIa U 3BE3I.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTbY» I 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYTpeHHEE CTpOeHHE



3B€31. COBpEeMEHHBIE NPEACTABICHUS O MPOUCXOKIACHUM U 3Bosonnn ConHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBukenue ConHua B
IN'anaktuke. Tunel rasakTuk. Paguoranaktukyu U kBasapbl. UEpHBIE OBIPHI B Aapax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOXKEHUH NIl omnpeeleHs] OJI0KEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Ponsr ¢u3ukm w  acTpOHOMHMHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MUpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
Y4ETOM COJIEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MaTE€MaTUKHU,
OMOJIOTHH, XUMHH, Teorpad)ui ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBS3aHHBIE C HU3YYEHHEM METOJIOB HAyYHOTO
NO3HAHUS: SIBJICHUE, Hay4HbId (akT, rumores3a, ¢u3uyueckas BEIWYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHHE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMM, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIA N TIOCKUX (puryp u 00bEMa Tel.

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

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TEJl, MEXaHM3Mbl OOpa30BaHUs KPUCTAINIMYECKOW PEMIETKH, CHEKTPalbHbIN
aHaJn3.



l'eocpaghusi:  MarHUTHbIE TMOJIOCa 3€MIIM, 3aJleKU MArHUTHBIX DY,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JTMHUM DIEKTPOIEpEAad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOBUTATENb, WHAYKIMOHHAS II€4Yb, paaap, PaJUONPUEMHHK, TEJIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



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

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

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC PE3YbTAThl OCBOCHUS yueOHOro mpeamera «Ou3nKay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, paCIIMPEHUE >KU3HEHHOTO
ONbITa U OMNbITA JICSITEILHOCTH B MPOIIECCE Peaau3allid OCHOBHBIX HAIpaBJICHUMN
BOCIUTATEILHOU €S TEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMM 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0I1ecTBa, y4acCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHUE B3aHMOJIECTBOBATH C COLIMAIbHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMUPOBAaHHOCTH POCCUHCKOM TpakIaHCKOMU UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOLICHHWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHUKEHHIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OpPUEHTUPYSACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YMHCIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNUE K MUPY, BKIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKOM HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

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

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M caMOOOpa3oBaHUIO0 B 00JacTU
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE AEUCTBUM B OKPYKAKOIIEHU Cpelle HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OIbITa JAEATEIbHOCTH 3KOJIOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUH MO (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JIeATeNbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHHs]  (PU3MKU  OCYHIECTBIISTH  MPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE NelCTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO  (OPMYIMPOBATh M aKTyaJlM3WpOBaTh  MpoOsieMy,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTIPENICIATh IETN JEATSIBHOCTH, 3aaBaTh IapaMeTpbl W KPUTCPUU HX
TOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M MPOTHBOPEYHS B  pacCMaTpUBAEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PELICHUS MPOOJIEMbl ¢ YU4ETOM aHaIM3a MMEIOITUXCS
MaTepHAbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH MOCIIEACTBUH JACSITEIIbHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUYEBBIMU TOHATHSIMU W METOJAMH
bu3nUecKol HAyKH;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENIbCKON M MMPOCKTHON N1EATEITHbHOCTH
B 00s1acTU (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH MO TIOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3oBaHUI0 W TPUMEHEHUIO B PA3NIUYHBIX YUeOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICJACTBEHHBIC CBSI3W M aKTyaJH3WpOBaTh 3ajadvy,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHUYECKU OIIEHWBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (GOPMYIHUPOBATH COOCTBEHHBIC 3a/ladll B 00pa30BaTEIILHOM
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3UKE B MPAKTHUECKYIO 00JIacTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OPUTrMHAIBHBIE TOIXO0/Ibl U PELLICHUS;

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

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYeHUs MHPOpMaUKU (PU3UUECKOrO COJAEp)KaHUS U3
HUCTOYHHMKOB PpA3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBISATh IIOUCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeICTBa HMH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PEecypcocOepeKeHusi, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COACpPN aHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpAs ONTHUMAIBHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuUKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA:
OCYIIECTBIISITH OOIIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOU JI€SITENHHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



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

[IOHUMAaTh U MCIOJIB30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIAUBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEUCTBHHA C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHUMATHh  L[EJIM  COBMECTHOW  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTUIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensaTh poid ¢ YYETOM MHEHUHM YYaCTHHUKOB, OOCYXIaThb pe3yibTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLICHMBATbh HJEU C MO3ULUU HOBU3HHEI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE MOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

Pery/isiTUBHBIE YHUBepPCcAJIbHbIE yUeOHbIE 1eHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO JEATEILHOCTh B 00JIaCTU
GU3MKH M acCTPOHOMUH, BBISABIATH MPOOJEMBI, CTaBUTh H (POPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIAThH IUJIAH PELICHHS PAcYETHBIX M KadeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHHUIO DJPYAWIMA B 00JaCTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B AEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJ€Th  HABBIKAMHU  [IO3HABATEJIbHON  peduiekcud Kak  OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUA U MBICIUTEIbHBIX MPOIECCOB, HUX PE3YIbTATOB H
OCHOBaAHUI;

WCIIOJIB30BaTh MPUEMBI peiIeKCUU I OLIEHKU CUTYyalluu, BIOOpa BEPHOTO
pelieHus;



yMETh OILICHUBAaTh PHUCKU M CBOEBPEMEHHO MPUHUMATh PEIICHHUS MO0 HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPH aHAIU3€ PE3yIbTaTOB
JeSTEIbHOCTH;

IpUHUMATH ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX MpPU aHAIU3€ Pe3ylIbTaToOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce nocTukeHUs JIMYHOCTHBIX PE3YJIBTATOB OCBOEHHUSI MPOTPAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN UHTEJIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHM, BKJIIOYAIONICTO CIIOCOOHOCTh IIOHMMAThL CBOE SMOIIMOHAILHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS PA3BUTHS COOCTBEHHOUW AMOIMOHATLHON Cdephl,
OBITH YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NpPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHME JCHCTBOBAaTb HUCXOJS H3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MMOHUMATh SYMOIMOHAIBHOE COCTOSHUEC
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIBMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pernaTh KOHPIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

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

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEITbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHAs CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOJIEJIM CTPOEHHUS Ta30B, KUAKOCTEW U TBEPIBIX TEJ, TOUCYHBIN
ANEKTPUUYECKUH 3aps]l IPU pelieHnr PU3nuecKux 3a1ay;

pacro3HaBaTh (pu3znueckue sABiIeHUsl (IIPOIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIKEHHE, CBOOOJHOE TAaJeHUE Tel, JBWKEHHE IO OKPYXHOCTH, HHEPIUS,
B3auMojielicTBUe Ten, Tuddy3usi, OpOyHOBCKOE JIBUKEHHUE, CTPOCHUE JKUJIKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, UCIIapeHUe, KOHJCHCAIlWs, IUIABJICHUE, KPUCTAJUIM3aIUs, KUIICHUE,
BJIQYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY IapaMeTpaMH COCTOSIHMSI Ta3a B HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXAHUYECKOE JBI)KCHHUE, UCMONB3YSd (U3UYECKHE BEIUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Ccuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MeXaHUYeCcKasl
paboTa, MeXaHMYeCKas MOIIHOCTh, MPH ONHUCAHWUW TPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICT HCMOJb3yeMbIX BEJIMYMH, MX OOO3HAUYCHHUS U EIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPrUsl XaOTUUECKOTO JBUKEHHS MOJIEKYJ, CPEIHEKBAAPaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WUYECKU CMBICT HCMONB3YEMbIX BEIHYHMH, UX
00O3HaYeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOLIME JAHHYIO
(Gu3MUECKyI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (DU3NYECKUE BEIMYMUHBI: DJIEKTPUUECKUNA 3aps/,
ANEKTPUUYECKOE MOJIE, HAMPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
IpU OINWCAHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICH HCIOIB3YEMbIX
BENTMYMH, WX OOO3HAYECHUS M E€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3NUYECKHUE TPOIIECCHl U SBIICHUS, WCIIONB3Ys (PU3MUECKHE
3aKOHBI U TIPUHIIMIIBI: 3aKOH BceMupHoro Tsarotenus, I, Il u Il 3akonst HproToHa,
3aKOH COXPaHEHUs MEXaHMYECKON »JHEpruu, 3aKOH COXPAHEHUS MMITYJbCa,
MPUHLUII CYNEPINO3UIUN CHJI, MPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUI0O CTPOCHHSI BEILIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBhI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHUS
AIEKTPUYECKOro 3apsna, 3akoH KyloHa, mpu 53TOM pa3iauyaTh CIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPaKEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



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

BBITIOJIHSITh JKCIEPUMEHTBl 10 HCCIEIOBAHUIO (PU3UYECKUX SBICHUU U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH, MPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OpYAOBaHHUS, MPOBOJIUTH OMbBIT U
bopMyITHUpPOBATH BHIBOJIBL;

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

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TPSIMBIX HM3MEPEHHM, MPU ATOM KOHCTPYHPOBATH YCTAHOBKY,
(dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro TpyjAa MPU MPOBEJACHUU UCCIICIOBAHUN B
paMKax ydeOHOTro OKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKOM UM MPOCKTHOMU
JESTENHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PU3MUYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIN3a YCJIOBHS 3a]1a4u
BbIOMpATh (HU3MYECKYI0 MOJIEeNb, BBIACIATh (PU3NYECKUe BETUYUHBI U (POPMYIIBI,
HEOOXOMUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUETHl U OILICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAaYCHUS (PU3UYECKON BETUUNHBL;

pemaTh KaYeCTBEHHbBIE 3a/1aui: BBICTPAUBATh JIOTUYECKH HEMIPOTUBOPEUUBYIO
LEMOYKY PpaCCYXIEHUW C ONOpPOl Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  pEHIeHWW  y4eOHBIX  3aJad  COBPEMCHHbBIC
MH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIpelCTaBleHns Y4eOHON M HAyYHO-TIOMYISIPHOM MH(POPMAIIUU, TTOTYICHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTydaeMyt0 HHPOPMAIIUIO;

IPUBOIUTH MPUMEPHI BKIAJAa POCCUHUCKHUX U 3apyOeKHBIX YIEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHWUS MO (PU3MKE B TOBCETHEBHOW KU3HU
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIlEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B Tpymme C BBHINOJHEHHEM pPa3HYHBIX COLHUANIBHBIX POJICH,
IUTAHUPOBaTh pPabOTy TPYNIMbl, PAMOHATBHO pacHpeAeniaTh OOS3aHHOCTH H
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB IPYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

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

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTHUYECKON MEATEIHHOCTH IIOJCH, 1ETOCTHOCTh U E€IMHCTBO
du3ndecKoll KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS HW3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN ANEKTPUUYECKUH 3aps/, Tyd CBEeTa, TOUCUHBI NCTOYHHUK CBETA, sIepHasI
MOJIelb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO siipa MpH PEImIeHUH (HU3HMUECKHUX
3azay;

pacmo3HaBaTh (hu3MUecKue sSBICHUS (MPOIECChl) U OOBSICHATH MX HA OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKHU: DJIEKTPHUYECKAst TPOBOJAUMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEWUCTBUS TOKAa, B3aUMOJCHCTBHE
MarHuTOB, DJJEKTPOMArHUTHAs WHAYKIHS, ACHCTBHE MAarHUTHOrO TIONs Ha
NPOBOAHUK C TOKOM M ABWXKYIIUWUCS 3apsii, AJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepennus, audpakuyds W MOJApU3AlUs  CBETa, JUCIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOE AaBieHUE, BOSHUKHOBEHUE
JUHENYAaTOro CIEeKTpa aroMa BOJOpPO/Aa, €CTECTBEHHass U HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (DIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOJUMOCTh  Pa3IUYHBIX  Ccpel) |
AIEKTPOMArHUTHBIC SIBICHUSI (TPOIECCHI), HCHONB3Ys (U3HUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JIECKTPUUYECKOE
COIPOTUBJICHUE, PA3HOCTh MOTEHILIMAJIOB, AJIEKTPOJBIKYIAs CHia, paboTa TOKa,
WHIYKIUST MarHuTHOTO TMoisl, cwia Awmrepa, cuwia JlopeHra, WHIYKTHBHOCTb
KaTyIIKHU, SHEPTUs 3JIEKTPUUECKOr0 M MarHUTHOrO TOJeH, Mepuoa M 4YacTtoTa
KoneOaHuil B KojJeOaTeabHOM KOHType, 3aps] W CuiIa TOKa B IpoLecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWUJIa JIMH3BI, TPU ONHCAHWH TPABUIHHO TPAKTOBATH (PU3UUECKHIMA
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
Gopmynbl, CBSI3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SBICHUS M MPOLECCHI, HCIOIb3Ys
¢u3nueckre BEIWYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U



4acTOTa CBETA, YHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnaaa, YHEPrus CBA3U
ATOMHBIX SIIEp, NPU OMUCAHUM NPABUIBHO TPAKTOBaTh (PUBMYECKUNA CMBICI
WCIOJIb3YEMbIX BEJIUYUH, UX OOO3HAYEHUS U E€IUHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYI0 BEJIMUYUHY C JAPYTMMU BeJIUYHMHAMH,
BBIYUCIIATh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHONB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEN0BATEIBHOIO U MAPaJIENIbHOTO
COCMHEHUsI IPOBOJHUKOB, 3aKOoH JDxoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHJIYKI[MY, 3aKOH MPSIMOJIMHEWMHOTO pacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHUE DifHITelHa s (orodaddekra,
3aKOH COXPAaHEHUS SHEPrUH, 3aKOH COXPAaHEHUs HMMIYJbCa, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHUS MAacCOBOIO YMCIA, MOCTYyJaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXKEHUWE U YCIOBUA (IpaHMIlbl, O0OJACTH)
MPUMEHUMOCTH;

ONpEAEsATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJI TPOBOJHUKA
C TOKOM, cujIbl Amriepa u cuisl JIopeHiia;

CTPOUTh M OIKCHIBaTh H300paKEHHE, CO3[aBa€MOE€ IUIOCKHM 3€pKajoM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTBHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IIPOLIECCOB C MCIIOJBb30BAHUEM IIPSAMBIX M KOCBEHHBIX WM3MEPEHUN: IIPU ITOM
dopmynupoBaTh mpoOieMy/3ajady W TUIOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBI

OCYIIECTBIISITH MPSMbIE M KOCBEHHBbIE U3MEPEHUSI (PU3NUECKUX BEIIMYWH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIUYMH B BHJE TaOIMUI U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIICI0BaHMUS;

coOmoaTh mpaBuiia 0€30MAaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCICIOBAHUNA B
paMKax y4yeOHOro »SKCIEPUMEHTa, Y4e€OHO-MUCCIENOBATENbCKON U MPOEKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB U J1a0OpPaTOPHOTO
000pyT0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33JaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIONb3Ys (PU3UUYECKHUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a7a4u
BbIOMpaTh (PU3UYECKYI0 MOJEINb, BBIACIATh (U3UUECKHE BEIUYMUHBI U (POPMYIIBI,



HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY pAaCCYKICHUU C ONOPOM HAa W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  pEUIeHWHM  Y4eOHBIX  3aJad  COBPEMEHHbIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U IpelcTaBleHrs y4eOHON M HAay4YHO-TIOMYJSIPHOM MH(pOpPMaLUU, MOJTYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIy4aeMyt0 HHPOPMALIHIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3inyaTh yCIOBUS UX 0€30MaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

NPUBOJUTH MPUMEPHI BKIAJAa POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIEr0 MHUpPa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
yCTPOWCTBAaMH, Ul COXPAHEHHs 30POBbSl U COOJIIOJEHUSI HOPM 3KOJOTHYECKOI0
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTath B TIpyNIe C BBHIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PAUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJIeKBaTHO OLICHUBATH
BKJIa/1 K&)KJIOT0 U3 YYaCTHUKOB I'PYMIIbI B PEILIEHUE paccCMaTpUBaEMOil MpoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (I (POBbHIE)

Ne i/ Konrtpoiabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
Paznea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITIO3HAHMUSI
11 ®u3KKa ¥ METO/Ibl HAYYHOTO NTO3HAHUS 2 https://m.edsoo.ru/U9A7WI1KS5E
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemartuka https://m.edsoo.ru/BOC4C7J3K
2.2 Jlnramuka https://m.edso00.ru/O8D5S0P60O
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 1 1 https://m.edsoo.ru/N7L60O5UOR
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
o . N
3.1 CHOBH! MOTICKyIAPHOKHHETHHCCROM 9 1 https://m.edsoo.ru/N507Q8C1J
TEOpUU
3.2 OCHOBBI TEPMOIUHAMUKHI 10 1 https://m.edsoo.ru/Y3X3B8H1R
Ar .
3.3 DETETHRIE COCTONHI Bemectsa 5 https://m.edsoo.ru/H5Y0Y6UON
®da30BbIE MTEPEXO/IBI
Utoro no pazneny 24
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DnexTpocTaThKa 10 1 1 https://m.edso0.ru/L6V2T3W4D
I1 i i .T
4.2 OCTOAHHBIN SICKIPHHCCIIH TOK. LOKH 12 1 1 https://m.edsoo.ru/D1POD5NOV

B PA3JIMYHBIX Cpeaax



https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/H5Y0Y6U0N
https://m.edsoo.ru/L6V2T3W4D
https://m.edsoo.ru/D1P0D5N0V

Hroro no pazneny

22

PesepBHoe Bpems

https://m.edsoo.ru/POC60O5E6S

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68



https://m.edsoo.ru/P0C6O5E6S

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (N (pPOBbHIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Pazaen 1. QJJIEKTPOJIMHAMUKA
M .0
1.1 ATHHATHOE TOJIE. ICKTPOMArHTHAA 11 1 3 https://m.edsoo.ru/L8V7X2H6F
I/IHILYKIII/H[
Hroro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHBI
M
2.1 CXAHITHCCKHIE H STEKTPOMATHHTHRIC 9 1 https://m.edsoo.ru/POC100X1V
KOJIeOaHNs
M
2.2 CXAHUHICCKHE | SIICKTPOMATHHTHBIC 5 1 https://m.edsoo.ru/O8F2M8K6Y
BOJIHEI
2.3 Omnruka 10 3 https://m.edsoo.ru/R5L9SON5SW
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI CIEMATIBHON TEOpUH

3.1 4 1 https://m.edso0.ru/Q3T7Z8R1R
OTHOCUTEIBHOCTU
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
4.1 OeMEHTHI KBAHTOBOM ONTHUKU 6 https://m.edsoo.ru/P4G8V5U4Z
4.2 Crpoenune atoMa 4 https://m.edsoo.ru/X1G1M9Q3lI
4.3 ATOMHOE AP0 5 https://m.edso0.ru/D8Y6EST4W



https://m.edsoo.ru/L8V7X2H6F
https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/P4G8V5U4Z
https://m.edsoo.ru/X1G1M9Q3I
https://m.edsoo.ru/D8Y6E8T4W

Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTBI aCTPOHOMHH U aCTPOPUIUKU 7

https://m.edsoo.ru/W2W3W2Y5C

Hroro no pazneny 7

Paznen 6. OGOBIIAIOIIEE IOBTOPEHHUE

6.1 O06o0mraroree NTOBTOPSHHE 4 https://m.edso00.ru/G4V7A6T4L
Hroro no pazneny 4
PezepBHOe Bpemst 3 https://m.edsoo.ru/A1Y1X0T3P

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68



https://m.edsoo.ru/W2W3W2Y5C
https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/A1Y1X0T3P




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIEe HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

®du3nKa — Hayka O MPUPOJIE.
HaquLIe METOAbI ITIO3HAHUA
OKPYXKAIOIIEro Mupa

https://m.edsoo.ru/E217J5M0Q

Ponb u MecTo pusuku B
(hopMUPOBaHUHN COBPEMEHHON
Hay4YHOU KapTHHBI MUpPa, B
MPaKTUYECKON JesITeTbHOCTH
monen

https://m.edsoo0.ru/M9G2U7G3Y

Mexannueckoe OBMKEHHUE.
OTHOCHTENBHOCTh MEXaHHYECKOTO
nBrokenus. [lepemenenue,
CKOPOCTbh, YCKOPEHUE

https://m.edsoo.ru/P6K2M1J8Y

PaBHOMEpHOE npsAMoJIUHEITHOE
JIBUKCHHE

https://m.edsoo.ru/T1K7L3W6W

PaBHOyCKOpEHHOE
MPSIMOJIMHEITHOE JBUKEHUE

https://m.edsoo.ru/P1K4R5T8E

CBoboaHoe majieHre. Y CKopeHue
cBOOOIHOTO MaIcHUS

https://m.edsoo.ru/D8Y0Q3J8C

KpuBonnHeiiHOe TBUKEHUE.
JIBr>keHne MaTepuanibHOM TOUKH
110 OKPY>KHOCTH

https://m.edso0.ru/L200X7X5R

HpI/IHHI/IH OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/E2T5A6R2R



https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/D8Y0Q3J8C
https://m.edsoo.ru/L2O0X7X5R
https://m.edsoo.ru/E2T5A6R2R

lNanunes. MuepuuanbHbie
cucreMsbl orcuera. I1epBelii 3akoH
Herorona

Macca tena. Cuna. [Ipunuun
Cyneprno3uuuu cui. Bropoii 3akoH
HerotoHa u1s1 MmarepuanbHON
TOYKH

https://m.edso0.ru/C6Y314T90

10

Tpertuii 3akoH HerotoHa mist
MaTepHUaTbHBIX TOUEK

https://m.edsoo.ru/F3L2E1N8O

11

3aKO0H BCEMHPHOTO TSATOTEHUS.
Cuna tsxectu. Ilepas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.ru/Y7V6A910U

12

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.eds00.ru/S107Y6Z240Q

13

Cuna tpenus. Koapdunment
Tpenus. Cuiia CONpOTHBIICHUS TIPU
JIBVDKEHUH TENa B )KUJKOCTH U
rase

https://m.edso0.ru/O713Z705R

14

[loctynarensHO€ 1 BpanjareabHOE
JBUKEHHE a0COIIOTHO TBEPIOTO
tena. MomeHT cuiibl. [1nedo cuibl.
VYcnoBust paBHOBECHS TBEPAOTO
Tena

https://m.edsoo.ru/F7P3NOX1K

15

Hmnynbc MaTepraabHONU TOUKH,
CHCTEMBbl MaTepUAJIbHBIX TOUYEK.
Nmnynsc cuiibl. 3akoH
COXPAHEHHUs UMITYyJIbCa.
PeaktuBHOE NBMKEHNE

https://m.edsoo.ru/H5D7TOB4E



https://m.edsoo.ru/C6Y3I4T9O
https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/F7P3N0X1K
https://m.edsoo.ru/H5D7T0B4E

16

PaboTa 1 MOLITHOCTH CHJIBI.
Kunerndeckas sneprus
MarepuanbHoi Touku. Teopema 06
M3MEHEHHN KHHETUYECKOH
SHEPrUH

https://m.edsoo.ru/P1V3K5W1P

17

[TorenmanpHas 3HEPrUs.
[ToTennmanpHas SHEPrust ynpyro
nehOpMUPOBAHHON TIPYKUHBI.
[TorenumanpHast 3HEPTUS TENA
BOJTM3H MOBEPXHOCTH 3EMITH

https://m.edsoo.ru/W8A7F7M5D

18

ITorenmuanbpHBIE B
HEIIOTCHITHANIbHBIC CHIIBI. CBSI3h
paboOTHI HEMOTCHIIMAIBHBIX CHII C
H3MEHEHNEM MeXaHNUeCKOHN
SHEPrUU CUCTEMBI TEJ. 3aKOH
COXpPaHEHUSI MEXaHUYECKOU
SHEPruu

https://m.edso00.ru/Z607T1Y0OW

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C H3MEHEHUEM
MEXaHUYECKOH SHEPTHH Tella Ha
MIPUMEpPE PACTSIKCHHUST PE3HHOBOTO
KIyTa»

https://m.edsoo.ru/USK5R2F8U

20

KonTpombHas pabota no Teme
«Kunemaruka. /Ilunamuka.
3aKOHBI COXPAHEHHS B MEXAHUKE»

https://m.edsoo.ru/T7K9U6P0OU

21

OcHOBHBIE NIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKO N
TEOpUU. BpOyHOBCKOE NBMKEHHUE.

https://m.edsoo.ru/W9Y8G6N2B



https://m.edsoo.ru/P1V3K5W1P
https://m.edsoo.ru/W8A7F7M5D
https://m.edsoo.ru/Z6O7T1Y0W
https://m.edsoo.ru/U8K5R2F8U
https://m.edsoo.ru/T7K9U6P0U
https://m.edsoo.ru/W9Y8G6N2B

Auddysus

22

Xapakrep JBUKEHUS U
B3aUMOJEHCTBUSA YaCTUI]
BelecTsa. Moaenu cTpoeHus
ra3oB, JKUJKOCTEH U TBEPIBIX TEI

https://m.edsoo.ru/B9Z2W7H6V

23

Macca monekyn. KonnuectBo
BemiectBa. [loctosinHas ABoraapo

https://m.edso0.ru/X6P9D004R

24

TermoBoe paBHOBECHE.
Temmepatypa u e€ uamepeHue.
[IIkaia remneparyp Lenscus

https://m.edso0.ru/S9H7NOC9G

25

Wneansueiii ras B MKT.
OcHoBHoe ypaBHeHne MKT

https://m.edso0.ru/P8Z27G8W1B

26

AGcomoTHas TeMnepaTrypa Kak
Mepa CpeIHEN KUHETUYECKOM
SHEPTrUU JBIKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/T1D8S610W

27

3akoH /lampToHa. 'a30BEBIC 3aKOHBI

https://m.edsoo.ru/02B9U2D3K

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO rasza

https://m.edsoo.ru/12K2B2K9B

29

N3omnporieccsl B uaealbHOM rase u
uX rpaduueckoe npeacTaBlieHue

https://m.edsoo.ru/K6VV3N5R4H

30

BHyTpeHHsIs sHEpTrHSs
TEPMOJJMHAMUYECKOM CUCTEMBI U
CIIOCOOBI €€ N3MEHEHMS.
KonnuectBo TemioTsl 1 pabora.

https://m.edsoo.ru/V7F1C7N4Z



https://m.edsoo.ru/B9Z2W7H6V
https://m.edsoo.ru/X6P9D0O4R
https://m.edsoo.ru/S9H7N0C9G
https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/T1D8S6I0W
https://m.edsoo.ru/O2B9U2D3K
https://m.edsoo.ru/I2K2B2K9B
https://m.edsoo.ru/K6V3N5R4H
https://m.edsoo.ru/V7F1C7N4Z

Buyrpennssa sHeprus
OJIHOATOMHOTO MJICAJIBHOIO Tra3a

31

Bunael Tenonepenaun

https://m.edsoo.ru/X3N2U0B8H

32

VnenbpHas TEI0EMKOCTh
BemecTBa. KonmuecTBoO TEIIOThI
IIpH Terionepenave. AanadaTHbIM
MPOIIECC

https://m.edsoo.ru/B6M9Z6E6Z

33

IIepBblii 3aKOH TEPMOJUHAMUKH U
€ro IPUMEHEHHUE K U30IPOoLeccaM

https://m.edsoo.ru/C2\W0B8N9B

34

HeobpaTtumocTs nmporeccos B
npupoje. Bropoit 3akoH
TEPMOJUHAMHUKHU

https://m.edsoo.ru/Y219P2D8R

35

[Tpunmun nevicteus u KT/
TEIIOBOM MaIlIMHBI

https://m.edso0.ru/M5V2V8Q3K

36

wuxn Kapuo u ero KITJ]

https://m.edsoo.ru/POB5H2R70

37

DKOJIOTHYECKHE TIPOOIEMBI
TETUIOOHEPTETHKH

https://m.edsoo.ru/M9L9K2T2D

38

O6o0maromuii ypok
«Monexymnspras ¢puszrka. OCHOBBI
TEPMOIUHAMUKI

https://m.edsoo.ru/J3POM3M8U

39

KonTposbHas pabota no Teme
«MounekynsapHas ¢uszuka. OCHOBBI
TEPMOIUHAMHUKIY

https://m.edsoo.ru/T5D8B2H8P

40

[TapoobOpazoBanue u
KoHJieHcauus. Mcnapenue u
KUIIEHUE

https://m.edsoo.ru/L6P7V0OV5K

41

AOCOIIIOTHAs U OTHOCHTEIIbHAS
BJIA’KHOCTH BO3JyXa.

https://m.edso00.ru/0O0Z1Y4T7V



https://m.edsoo.ru/X3N2U0B8H
https://m.edsoo.ru/B6M9Z6E6Z
https://m.edsoo.ru/C2W0B8N9B
https://m.edsoo.ru/Y2I9P2D8R
https://m.edsoo.ru/M5V2V8Q3K
https://m.edsoo.ru/P0B5H2R7O
https://m.edsoo.ru/M9L9K2T2D
https://m.edsoo.ru/J3P0M3M8U
https://m.edsoo.ru/T5D8B2H8P
https://m.edsoo.ru/L6P7V0V5K
https://m.edsoo.ru/O0Z1Y4T7V

Hacpimennsrit nap

42

TBépnoe teno. Kpucrammueckue
1 amop(dHBIe Tera. AHU30TPOIHUS
CBOMCTB KpucTalioB. JKujakue
kpuctayibsl. CoBpeMeHHbIE
MaTepuabl

https://m.edsoo.ru/Y110X402N

43

[aBnenue U KpUCTATUIU3ALMSL.
VY enpHas TENI0Ta MIaBJICHHUS.
Cyo6numariust

https://m.edsoo.ru/12D111B7Z

44

VYpaBHeHue TEIIoBOro HanaHca

https://m.edsoo.ru/Z1E3H5N9R

45

DneKTpu3anus Ted.
Dnekrpudeckuil 3apsa. JlBa Buna
ANEKTPUIECKUX 3aPSI0B

https://m.edsoo0.ru/F605VAG7T

46

[IpoBOTHUKY, IUANEKTPUKU U
MOJIYIPOBOAHUKH. 3aKOH
COXPAHEHHUS AIEKTPUUYECKOTO
3apsiaa

https://m.edso0.ru/Y3C60902E

47

B3aumoneiicTBue 3aps10B. 3aKOH
Kynona. Toueunsrit
AEKTPUUCCKUHN 3apsiT

https://m.edsoo.ru/C7L3D2A3E

48

Hanpsx€HHOCTB JIEeKTpUYECKOTO
nonst. [IpuHuun cyneprno3unuu
ANIEKTPUUECKUX MoJel. JInaumn
HapPsKEHHOCTH

https://m.edsoo.ru/L6H5X6VOF

49

PaboTa cui 31eKTpocTaTH4ecKoro
nouad. [loreanuan. PazHocTs
NOTEHIINAJIOB

https://m.edsoo.ru/Y3S7V90O5E

50

HpOBO,[[HI/IKI/I " JUSJICKTPUKU B

https://m.edsoo.ru/V6B9B9C2F



https://m.edsoo.ru/Y1I0X4O2N
https://m.edsoo.ru/I2D1I1B7Z
https://m.edsoo.ru/Z1E3H5N9R
https://m.edsoo.ru/F6O5V4G7T
https://m.edsoo.ru/Y3C6O9O2E
https://m.edsoo.ru/C7L3D2A3E
https://m.edsoo.ru/L6H5X6V0F
https://m.edsoo.ru/Y3S7V9O5E
https://m.edsoo.ru/V6B9B9C2F

IIEKTPOCTATUYECKOM II0JIE.
Jusnektpuueckas
IIPOHUL[AEMOCTh

51

Onexrpoémkoctb. Konaencarop

https://m.edso0.ru/T954S0D9Z

52

DNEKTPOEMKOCTH TJIOCKOTO
KOHJIEHcaTopa. DHeprus
3apsHDKEHHOTO KOH/IEHCATOpa

https://m.edsoo.ru/U1P2A6MAT

53

JlabopatopHas pabota
"U3mepenue MeKTpoEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/USA5V5TON

54

[TpunIun nericTBus u
MMPUMEHEHHE KOH/ICHCATOPOB,
KOTMPOBAJIHLHOTO amnmapara,
CTPYWHOTO MPUHTEPA.
DJIEKTpOCTaTUUYECKas 3alUTa.
3a3eMiieHre ANEKTPOIPHUOOPOB

https://m.edso0.ru/Q4G7F3C8X

55

DIIEKTPUYECKHI TOK, YCIIOBUS €0
cymectBoBanus. [locTOSTHHBII
tTok. Cuna toka. Hanpsioxenue.
Conportusnenue. 3akon Oma jyist
ydacTka Ienu

https://m.edsoo.ru/R1D0X4D2D

56

[TocnenoBarenbHOE,
napajieNIbHOe, CMEIIaHHOE
COCJIMHEHUE MTPOBOIHUKOB.
JlaboparopHas pabota «/3yuenue
CMEIIAHHOTO COCMHEHHS
PE3UCTOPOBY

0.5

https://m.edsoo.ru/E6M2W7W7S

57

PabGora u MOIIHOCTDH
QJICKTPUYICCKOTO TOKA. 3akoH

https://m.edsoo.ru/FOP117R3B



https://m.edsoo.ru/T9S4S0D9Z
https://m.edsoo.ru/U1P2A6M4T
https://m.edsoo.ru/U8A5V5T0N
https://m.edsoo.ru/Q4G7F3C8X
https://m.edsoo.ru/R1D0X4D2D
https://m.edsoo.ru/E6M2W7W7S
https://m.edsoo.ru/F0P1I7R3B

[xoyna-Jlenna

58

3axon Oma Ju1s 10JIHOM
(3aMKHYTOI) 3JIEKTPUYECKON
uenu. KopoTkoe 3ambIKaHue.
JlaboparopHas pabota
«3mepenne D/1C ucrtounuka
TOKa M €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

0.5

https://m.edsoo.ru/ASW9HOE7R

59

PezepBhbiit ypok. KonTposibHas
pabora 1o Teme
"DnexTpoauHaMuka /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edso00.ru/COP3M7K1P

60

O6o0maromuii ypok
«DQNeKTpoIMHAMUKaY /
Bcepoccuiickas npoBepoyHast
pabota

https://m.edsoo.ru/C110M213L

61

DneKTpOHHAs MPOBOIUMOCTD
TBEPIBIX METAIIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
TEMIEPATYpPHI.
CBepXmpoBOJIUMOCTb

https://m.edsoo.ru/H7X1W5B7N

62

ONEKTpUYECKUI TOK B BaKyyMe.
CBoiicTBa 3JEKTPOHHBIX ITyYKOB

https://m.edsoo.ru/M7X2N2F9U

63

[MoxynpoBoTHUKH, X
COOCTBEHHas M TPUMECHas
npoBoIUMOCTh. CBOMCTBA p—N-
nepexoza. IloaynpoBoIHUKOBBIE
npubOopsI

https://m.edsoo.ru/N7T4N7L6C



https://m.edsoo.ru/A3W9H0E7R
https://m.edsoo.ru/C0P3M7K1P
https://m.edsoo.ru/C1I0M2I3L
https://m.edsoo.ru/H7X1W5B7N
https://m.edsoo.ru/M7X2N2F9U
https://m.edsoo.ru/N7T4N7L6C

64

DNeKTpUUYECKUI TOK B pacTBOpax
U pacIuiaBax 3JIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JTUCCOIHAIUSA. DIIEKTPOJIH3

https://m.edsoo0.ru/Z4G7R716D

65

DNEKTPUUYECKUN TOK B raszax.
CaMoCTOATENbHBIN 1
HECAMOCTOSATEIIBbHBIN pa3psi.
Monnus. [Tnazma

https://m.edsoo.ru/Z8P8F7F4P

66

DnexTpuueckrue npuOopsl U
YCTPOWCTBA M UX MIPAKTUIECKOE
npuMeHeHwue. [IpaBuna TeXHUKH
0€3011aCHOCTH

https://m.edsoo.ru/N9H2I3R1S

67

KonTponsHas pabora no teme
«Inekrpocraruka. [locTosTHHBIN
anekTpuueckuii Tok. Toku B
Pa3IUYHBIX Cpeiax»

https://m.edsoo.ru/Q3H4L9K6L

68

Peseprubiit ypok. O600maronuit
ypok 1o TeMam 10 kiacca

https://m.edsoo.ru/C3X1NON1U

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/Z4G7R7I6D
https://m.edsoo.ru/Z8P8F7F4P
https://m.edsoo.ru/N9H2I3R1S
https://m.edsoo.ru/Q3H4L9K6L
https://m.edsoo.ru/C3X1N0N1U

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

IlocTostHHBIE MATHUTBI M UX
B3auMoOJicicTBHE. MaruuTHoe
nose. Bexrop marHuTHOM
WHAYKIUU. JIMHUM MarHUTHOM
WHTYKITUU

https://m.edsoo.ru/HOU4E7X4E

MarauTHO€ 10Jie MPOBOJIHUKA C
TokoM. OmbIT Dpcrena.
B3anmonericTBre mpoBOAHUKOB C
TOKOM

https://m.edsoo.ru/\VV1Z3R3J2J

JlaGopaTtopHnas pabota «3ydyeHue
MarHUTHOTO TIOJISI KATYIITKH C
TOKOM)

https://m.edsoo.ru/H8C7R2H5W

JleiicTBue MarHUTHOTO IIOJISA Ha
MPOBOJIHHK ¢ ToKoM. Cuia
Awmriepa. JlabopaTopHas paboTa
«HUccaenoBanue nercTBU
MMOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM)

https://m.edsoo.ru/EOL0J1L8U

JlelicTBrE€ MarHUTHOT'O TIOJIS Ha
JBUKYILYIOCS 3apSKEHHYIO
yactuily. Cuna Jlopenia. Pabota
cunbl JlopeHna

https://m.edsoo.ru/T5H1A1A7M

QHCKTpOMaFHI/ITHaH HHIAYKIOHA.

https://m.edsoo.ru/T1T5A0D9N



https://m.edsoo.ru/H0U4E7X4E
https://m.edsoo.ru/V1Z3R3J2J
https://m.edsoo.ru/H8C7R2H5W
https://m.edsoo.ru/E0L0J1L8U
https://m.edsoo.ru/T5H1A1A7M
https://m.edsoo.ru/T1T5A0D9N

IToToK BEKTOpa MarHUTHOMN
uHaykuu. DJ1C uHAYKIHUH.
3aKOH 3JEKTPOMarHUTHON
naaykuun Papanest

Jlaboparopuas padota
«HccnenoBanue sBICHUS
SHCKTpOMaFHI/ITHOI\/JI HUHAYKIOUN

https://m.edsoo.ru/11M7Q5N2H

NHayKTUBHOCTB. SIBIEHUE
camounaykiuu. IJC
CaMOMHJIyKIIMH. DHEePrus
MarHUTHOTO TOJISl KaTyIIKU C
TOKOM. DJIEKTPOMAarHUTHOE I0JIE

https://m.edsoo.ru/L8W5I11J1Y

TexHnueckune ycTpoicTBa u ux
[IPUMECHEHHE: TOCTOSTHHBIC
MarHuThl, JICKTPOMAarHUTHI,
JJIEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAs I1e4b

https://m.edsoo.ru/U2F2B202R

10

O6o06maromuii ypok «MarautTHoe
noJie. DIIEKTpOMarHUTHAs
WHTYKITHS

https://m.edsoo.ru/I0BOD4U1D

11

KonTponbHas pabota no Teme
«MarsuTHoe moJe.
DNeKTpOMarHUTHAS UHIYKLIHS»

https://m.edsoo.ru/Q9H5NIVET

12

CB0060IHBIE MEXaHUUECKUE
kosebaHus. ['apMoHHUecKue
KosiebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHHH.
[IpeBpaienue 3Heprun

https://m.edsoo.ru/N2A1A5T60



https://m.edsoo.ru/I1M7Q5N2H
https://m.edsoo.ru/L8W5I1J1Y
https://m.edsoo.ru/U2F2B2O2R
https://m.edsoo.ru/I0B0D4U1D
https://m.edsoo.ru/Q9H5N9V6T
https://m.edsoo.ru/N2A1A5T6O

13

JIaboparopHas pabota
«HccnenoBanmne 3aBUCHUMOCTH

MeproJIa MATbIX KOJIeOaHUH rpy3a

HAa HATH OT JUTMHBI HUTH U MacChI
rpy3a»

https://m.edsoo0.ru/K107Y3K9U

14

KonebarenbHbII KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJieOaHus B UAEATbHOM
KoJie0aTeIbHOM KOHTYpE.
AHaJIOTHSI MEXTY
MEXaHUYECKUMH H
AIIEKTPOMATrHUTHBIMHU
KoJIeOaHUAMHU

https://m.edsoo.ru/\VV0J3T1W9H

15

®opmyna TomcoHa. 3aKoH
COXpaHEHUs SHEPTHH B
HIeaIbHOM K0JIe0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/H1V3C8N5E

16

[IpencraBnenue o 3aTyxaronmx
KoJieOaHusAX. BeIHYXICHHBIC
MeXaHUYECKHE KOoJIeOaHus.
Pe3onanc. BeinyxieHHbIE
ANIEKTPOMArHUTHBIC KOJICOAHMS

https://m.edsoo.ru/F1Z24T178V

17

[TepemeHHBIN TOK.
CuHycouabHbI IEPEMEHHbBIN
TOK. MOIITHOCTB MTEPEMEHHOTO
TOKa. AMIUTUTYJIHOE U
JENCTBYIOIIEE 3HAUEHUE CHUIIbI
TOKA U HaIpsOKEHUs

https://m.edsoo.ru/C215V5L6F

18

Tpaucdopmarop. [Ipouszosactso,

https://m.edsoo.ru/P8T9P3F5I



https://m.edsoo.ru/K1O7Y3K9U
https://m.edsoo.ru/V0J3T1W9H
https://m.edsoo.ru/H1V3C8N5E
https://m.edsoo.ru/F1Z4T1Z8V
https://m.edsoo.ru/C2I5V5L6F
https://m.edsoo.ru/P8T9P3F5I

nepeaaya u norpedieHue
JJIEKTPUYECKOMN SJHEPrUn

19

YCTpOUCTBO U MPAKTHUECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOIO
TOKa, JINHUM 3JIEKTpoIiepesay

https://m.edsoo.ru/J3L8B2K1M

20

DKOJIOTUYECKUE PUCKH TIPU
IIPOU3BOJICTBE IEKTPOIHEPTUU.
Kynbrypa ncnosb3oBaHust
AJIIEKTPOIHEPTUH B IOBCEIHEBHOM
KUZHU

https://m.edsoo.ru/Z8K80O3H5K

21

Mexanndeckie BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuos.
CkopocTb pacnpoCTpaHEHHS U
JuirHa BouiHbl. [lonepeunsie u
MIPOJIOJIbHBIE BOJTHBI

https://m.edso0.ru/Q1U3Z7T0S

22

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

https://m.edsoo.ru/E3S3D6L6J

23

DNeKTpOMarHuTHbIE BOJIHBI, UX
CBOMCTBA U ckopocTh. Illkana
AJIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/S3VOL6F1G

24

[TpuHIUIIBI PaTHOCBS3U U
TeneBuieHus. Pa3Butue cpencTs
cBsa3u. Paguosokarus

https://m.edso0.ru/06J1L.7Z8Z

25

KonTtponsHas padora «Konebanus
1 BOJIHBI»

https://m.edsoo.ru/B5W7Z4K9G

26

IIpssmMonmHenHOE

https://m.edsoo.ru/Z7W5T8A7B



https://m.edsoo.ru/J3L8B2K1M
https://m.edsoo.ru/Z8K8O3H5K
https://m.edsoo.ru/Q1U3Z7T0S
https://m.edsoo.ru/E3S3D6L6J
https://m.edsoo.ru/S3V0L6F1G
https://m.edsoo.ru/O6J1L7Z8Z
https://m.edsoo.ru/B5W7Z4K9G
https://m.edsoo.ru/Z7W5T8A7B

pacnpoCTpaHEHUE CBETA B
OJHOPOHOM cpene. ToueuHslii
HWCTOYHHK cBeTa. JIyu cBera

27

OTtpaxeHue cBeTa. 3aKOHbI
orpaxkeHus ceera. [locrpoenue
M300paKeHHI B TUIOCKOM 3€pKaie

https://m.edsoo.ru/\VV5F9T1B2S

28

[Ipenominenue ceera. [Tonnoe
BHYTpPEHHEE OTpakEeHUE.
[IpenenbHBIN yroJ1 MOJHOTO
BHYTPEHHETO OTPAKECHUS

https://m.edsoo.ru/R7B9T3Q3U

29

JlabopaTtopHnast pabota
«M3mepenune nokaszarens
MIPEIOMIIEHHUS CTEKIIa»

https://m.edsoo.ru/A4AM9R4A8Y

30

JIunzel. [loctpoenue
n3o0pakeHu#t B muH3e. PopMmyna
TOHKOM JIMH3bI. Y BEJIMUCHUE
JIUH3bI

https://m.edsoo.ru/F7Y9J1Q0T

31

JlaGopaTtopHnas pabota
«HccaenoBadnue CBOMCTB
M300pakKeHUH B JIMH3AX)

https://m.edsoo.ru/B2L.4Q4U8J

32

Hucnepcus cBeta. CoXHBII
cocrtaB Oenoro ceta. L[Ber.
JlaGopaTtopHas pabota
«HaOnronenue nucrnepcuu cBeTay

https://m.edsoo.ru/X4W6F1E4N

33

WnTepdepenius ceera.
Hudpaxmus ceera.
JudpaxironHas pemeéTka

https://m.edsoo.ru/R1C4V3BOE

34

Honepequ CTb CBCTOBLBIX BOJIH.

https://m.edso0.ru/S2Q5G8P1U



https://m.edsoo.ru/V5F9T1B2S
https://m.edsoo.ru/R7B9T3Q3U
https://m.edsoo.ru/A4M9R4A8Y
https://m.edsoo.ru/F7Y9J1Q0T
https://m.edsoo.ru/B2L4Q4U8J
https://m.edsoo.ru/X4W6F1E4N
https://m.edsoo.ru/R1C4V3B0E
https://m.edsoo.ru/S2Q5G8P1U

[Tonspusanusa ceera

35

Ontuyeckue mpuOOpHI U
YCTPOMCTBA U YCIOBHS UX
0€3011aCHOTO MPUMEHEHUS

https://m.edso00.ru/Q1Q1L0B4N

36

I'panu1bl MPUMEHUMOCTH
KJIACCUYECKON MEXAaHHKHU.
[Toctynarsl criennanbHON TEOPUU
OTHOCHUTEIILHOCTH

https://m.edsoo.ru/C7L8VVOE2H

37

OTHOCHUTENBHOCTD
OJTHOBPEMECHHOCTH. 3aMe/IJICHHUE
BPEMEHU M COKpAIlCHUE JITTHHBI

https://m.edsoo.ru/\W8ROE3X8Y

38

OHeprusi ¥ UMIYIbC
PENATUBUCTCKON YacTUIbl. CBS3b
MAaCChI C SJHEPTUEN U UMITYIIBCOM.
DHeprus NoKost

https://m.edsoo.ru/V3K7A4N5I

39

KonTtponbHas padota «OnrTuka.
OCHOBBI CIENUATIBHON TEOpUH
OTHOCHUTEIILHOCTH»

https://m.edsoo.ru/N2A2H6D3B

40

®otonsl. Dopmyna Ilnanka.
DHeprus U UMNyibc GpoToHa

https://m.edsoo.ru/L3FOP3L4T

41

OTKpBbITHE U HCCIEI0BAHNE
dotosddekra. OnbiTer A. I
CroneroBa

https://m.edso0.ru/C9A5T90Q2D

42

3akoHbl poTtorddexTa.
YpaBHeHue DUHIITEHHA 1151
botorddexra. «Kpachas
rpanuna» Gortospdexra

https://m.edso0.ru/G7K0G7WOP

43

Jasnenue cBera. OnwiTh 11. H.

https://m.edsoo.ru/P3W4S6227Z



https://m.edsoo.ru/Q1Q1L0B4N
https://m.edsoo.ru/C7L8V0E2H
https://m.edsoo.ru/W8R0E3X8Y
https://m.edsoo.ru/V3K7A4N5I
https://m.edsoo.ru/N2A2H6D3B
https://m.edsoo.ru/L3F0P3L4T
https://m.edsoo.ru/C9A5T9Q2D
https://m.edsoo.ru/G7K0G7W0P
https://m.edsoo.ru/P3W4S6Z2Z

Jlebenesa. XumMuueckoe JIEHCTBUE
cBeTa

44

TexHuueckue ycTpoiucTsa u
MPAKTUYECKOE TIPUMECHEHHE:
¢dboTorMEeMEHT, POTOIATUHK,
coJIHEeYHast OaTapesi, CBETOIUO,T

https://m.edsoo.ru/J5S0D8SE3E

45

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

https://m.edsoo.ru/M7V6N4H1X

46

Mogens atoma Tomcona. ONBITEI
Pezepdopna o paccesuuro o-
yactull. [Inanerapnas moiens
atoma

https://m.edsoo.ru/Y8U3F212Z

47

[ToctynaTer bopa

https://m.edsoo.ru/\V7D8E5SG6EV

48

N3nydeHne u noryioneHue
(hOTOHOB MpH MEPEXoJIe aTOMa C
OJIHOTO YPOBHS DHEPTUHU Ha
npyroi. Buasl ciekTpoB

https://m.edso0.ru/M6X20Q2M50Q

49

BomHOBEIE CBOMCTBA YaCTHII.
Bounnbl ne bpoiiss.
KopnyckynspHo-BoJIHOBOM
nyanu3M. CIIoHTaHHOE U
BBIHYXJICHHOE U3Ty4eHHE

https://m.edsoo.ru/K8E8H2V2F

50

OTKpBITHE PATUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OTIpEJICNIEHUI0 COCTaBa
PaaOaKTUBHOIO U3JIy4YECHUS

https://m.edsoo.ru/A919Q7YON

51

CgoiicTBa anb(a-, 6era-, ramma-
u3nydeHus. Biausaue

https://m.edso0.ru/T1X9A4Y1G



https://m.edsoo.ru/J5S0D8E3E
https://m.edsoo.ru/M7V6N4H1X
https://m.edsoo.ru/Y8U3F2I2Z
https://m.edsoo.ru/V7D8E5G6V
https://m.edsoo.ru/M6X2Q2M5Q
https://m.edsoo.ru/K8E8H2V2F
https://m.edsoo.ru/A9I9Q7Y0N
https://m.edsoo.ru/T1X9A4Y1G

PaaMOaKTUBHOCTH Ha )KUBbIE
OPraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomsl. Anbda-pacna.
DNEeKTPOHHBIA U NO3UTPOHHBIN
Oera-pacmaj. ["aMma-uzmydeHue

https://m.edsoo.ru/F5C1P8E3F

53

DHeprus CBsSI3U HYKJIOHOB B sijIpe.
Snepueie peakuuu. AnepHblit
peakrop. [IpoGremsr,
MEePCIEKTUBBI, IKOJIOTUUECKUE
ACTEKTHI SACPHON YHEPTETUKH

https://m.edsoo.ru/L2G5V9D9L

54

DneMEeHTapHbIE YaCTHUIIBI.
OTtkphITHE TO3UTPOHA. MeETOBI
HaOJIONEHUS U PETUCTPALIUU
AJIEeMEHTapHBIX yacTull. Kpyribri
cton «DyHaamMeHTaIbHbIE
B3auMOJeHCTBUS. ENUHCTBO
(bu3nuecKoil KAPTHUHBI MUPA»

https://m.edsoo.ru/X6R3T3S3S

55

DTanbl pa3BUTUSA ACTPOHOMUH.
[IpuxnagHoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMUH. Buj 3BE3MHOTO
HeOa. Co3Besnus, ApKHUe 3BE3IBI,

IINTAHCTBI, X BUJUMOC IBUXKCHUC.

CoiHeyHas cucreMa

https://m.edso00.ru/O301U3H1P

56

Comnurte. ConHeyHass akKTUBHOCTb.
Ucrounuk sneprun ConHia u
3BE3

https://m.edso0.ru/X7M8H1Q9Y

57

3BE3BI, X OCHOBHBIE

https://m.edsoo.ru/C2L2C9A0V



https://m.edsoo.ru/F5C1P8E3F
https://m.edsoo.ru/L2G5V9D9L
https://m.edsoo.ru/X6R3T3S3S
https://m.edsoo.ru/O3O1U3H1P
https://m.edsoo.ru/X7M8H1Q9Y
https://m.edsoo.ru/C2L2C9A0V

XapaKTePUCTUKH. 3BE3/bI INIABHOM
10 CJIE0BATEIbHOCTH.
BnyrpenHnee crpoenue 3BE31.
CoBpemeHHbIE PEACTABICHUS O
MIPOUCXOKJCHUH U IBOJIIOLIUN
ConHua u 3B€31

58

Mneunsii Ilyre — Hama
lNamakruka. [lonoxenne n
nerokenne CoiHia B [NamakTuke.
lNamaktuku. YEpHbIe IbIpHI B
AJlpax ralakTUK

https://m.edsoo.ru/Y6X6U2P6A

59

Bcenennas. PazOeranue rajakTuk.

Teopus boispmoro B3peIBa.
PennkroBoe n3mydeHue.
MeraranakTuka

https://m.edsoo.ru/L0I18V814U

60

Hepemennsie mpoo6ieMbl
aCTPOHOMHH

https://m.edsoo.ru/U4F8QOESO

61

KonTtponbHas padoTa «IJI1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKU»

https://m.edso0.ru/Y6Y9D4G7X

62

O6o06maromuii ypok. Poib
(bM3UKHM 1 ACTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COIMaJIbHON U
ATUYECKOH chepax IesiTeIbHOCTH
YyeaoBeKa

https://m.edsoo.ru/M5A4P6T1M

63

O6o06maromuit ypok. Posb u
MeCTO (PM3UKU U ACTPOHOMUHU B
COBPEMEHHOMN HAYYHOH KapTUHE
Mupa

https://m.edsoo.ru/JIN2H3EQV



https://m.edsoo.ru/Y6X6U2P6A
https://m.edsoo.ru/L0I8V8I4U
https://m.edsoo.ru/U4F8Q0E8O
https://m.edsoo.ru/Y6Y9D4G7X
https://m.edsoo.ru/M5A4P6T1M
https://m.edsoo.ru/J1N2H3E0V

64

O6o06maromuii ypok. Poib
(bu3nvecKoil TeOpUH B
(hopMupOBaHUM TPEACTABICHUN O
¢bu3nvecKkoil KapTHHE MUpPa

https://m.edsoo.ru/14W6MO0W4Z

65

O6o06mmaromuii ypok. Mecto
(bU3NIECKON KapTUHBI MHPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBECHHO-HAYUHBIX
MPEJICTaBICHUN O IPUPOJIE

https://m.edsoo.ru/M508T0BOY

66

PesepBHbIi ypok. Marautaoe
rnoJie. DJIEKTPOMarHuTHast

WHIYKIHS

https://m.edso00.ru/TOX1E6C7N

67

PesepBHbIil ypok. OnTuka.
OCHOBBI CIENUATIBHON TEOpUH
OTHOCHUTEIBHOCTH

https://m.edsoo.ru/M4J2B7W8P

68

Pezepusblii ypok. KBantoBas
¢u3nka. DIeMeHTHl aCTPOHOMUH U
acTpopU3UKHU

https://m.edso0.ru/R6C9T10Q0Z

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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https://m.edsoo.ru/M5O8T0B0Y
https://m.edsoo.ru/T0X1E6C7N
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

10.1

JlemoHCTpUpOBaTH Ha TpUMEpax poJib W MecTo (u3uku B
(hopMUPOBAaHNM COBPEMEHHOW HAy4yHOW KapTHHBI MHpaA, B Pa3BUTUH
COBPEMEHHOW TEXHUKH M TE€XHOJIOTHM, B MPAKTUYECKON ACATEIbHOCTH

monen

10.2

Y4uTHIBaTh I'PaHUIBl IPUMEHEHUS U3yYEHHBIX (PU3NYECKUX MOJEIIEH:
MarepuaigbHas TOYKa, WHEpIMaIbHAs CHUCTEMa OTCYETa, aOCOJIFOTHO
TBEPAOE TENO, UACAIbHBIN Ia3; MOJEIU CTPOCHUS T'a30B, KUJIKOCTEH U
TBEPABIX TE€J, TOYEYHBIM OJIIEKTPUYECKHM 3aps — IpU PEIICHUH

(bu3znueckux 3aaa4y

10.3

Pacno3naBathe ¢usnueckue sBICHHS (IIPOIECCH) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXAaHHUKH, MOJCKYJISIPHO-KHHETUYCCKOW TEOpHUHU
CTPOCHHS BEUIECTBA W  JJIEKTPOJWHAMHUKH: pPaBHOMEPHOE W
PaBHOYCKOPEHHOE TPSIMOJHMHEHHOE IBW)KCHHE, CBOOOIHOE MaJCHUE
TEN, JBW)KCHHUE IO OKPYKHOCTH, WHEPIHsS, B3aUMOJICHCTBUE TeIl;
muddy3us, OpPOYHOBCKOE JBHKEHHE, CTPOCHUE JKHIAKOCTEH U
TBEPABIX  TeJ, W3MEHEHHe O00béMa Teln TpU  HArPEBaHHUU
(oxmaxkJieHuu), TEIJIOBOE paBHOBECHE, HWCIApEHHE, KOHJCHCAIHS,
IUIaBJICHHE, KPHUCTAJUIM3AllMs, KHIICHWE, BII&XXHOCTh BO3yXa,
NOBBIIIICHUE JIABJICHHS T'a3a NIPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE,
CBSI3b MEXKJy IapamMeTpaMHu COCTOSIHHSI Ta3a B H30IpOIeccax;

QJIICKTpU3aluA TCII, B3aI/IMO,I[eI>'ICTBPIe 3apsaa0B

10.4

OnuceiBaTh MEXaHWYECKOE JBM)KEHHE, HCHONb3ys (uU3NYecKue
BEJIMYMHBI: KOOpJMHATA, MYyTh, MEPEMELICHUE, CKOPOCTh, YCKOPEHHE,
Macca Tenla, CWUJa, UMIYJIbC Tella, KUHETU4YecKas JHeprus,
NOTEHIMAJIbHAsT OSHEepPrus, MeXaHuueckas paboTa, MexaHudeckKas
MOIITHOCTb; MPU ONHUCAHUH NPABUIBHO TPAKTOBATh (PU3UUECKUI CMBICI
UCTOJb3YeMbIX BEJIMYMH, UX OO0O3HAYeHHUs M E€IUHHUILBI, HAXOIWUTh
(opMyIbl, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BETUUUHY C JIPYTHUMHU

BCIIMYHUHaAMH

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA T€lI U TEIIOBBIS




SIBIICHUS,, MCMOJb3yss (U3NYECKUE BEIMYMHBI: JaBJICHHE Tasa,
TEMIepaTypa, CpPeAHsSs KHHETHYCCKas dSHEPIrus XaoTHYECKOIro
JBMOKCHUST MOJICKYJI, CpPEIHCKBaJIpaTH4yHash CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSISI JHeprus, pabora rasa,
KOA((DUIIMEHT TMOJE3HOTO JIEHCTBUS TEIUIOBOTO JIBUTATENSI; MPH
OTHCAHUH MPaBHIIBHO TPaKTOBATh busnyeckuit CMBICIT
UCIOJIb3YEMbIX BEIMYWH, WX OOO3HAYCHHS W CIUHUIIBI, HAXOJIUTh
(bopMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU

BCIIMYUHaAM

10.6

OnuceiBaTh M3y4YEHHbIE JJIEKTPUYECKHME CBOWCTBA BEIIECTBA U
JNIEKTpUYECKHe  sBJIEHUS  (MpOLECChl), MCHONb3yd (U3HUECKue
BEJIMYMHBI:  DJEKTPUUECKUH  3apsii,  DJIEKTpUYECKoe  ToJle,
HanpspKEHHOCTh  TMOJIA, TOTEHIMAN, Pa3HOCTh NOTEHLHUAIOB; WpU
OTMCAHUU MPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HUCIOJIb3YEMBIX
BEJIMYMH, WX OOO3HAYEHMsS] M €IWHULBI, YKa3blBaThb (HOPMYIIbL,
CBSA3BIBAIOIIME JAHHYIO (U3MUECKYI0 BEIMYMHY C JPYTUMU

BEIMYMHaAMU

10.7

aHAIM3UPOBATh (U3UYECKUE TPOLECChl U  SIBJICHUS, HCIHOJB3Ys
(bm3uYecKre 3aKOHBI M MPUHIMUIIBL: 3aKOH BCEMUPHOTO TsroTeHus, I, 11
u Il 3akoHbl HpIOTOHA, 3aKOH COXpPAaHEHHS MEXAHUYECKOW DHEPTHH,
3aKOH COXPAHEHMsI UMITYJIbCa, PUHLHUI CYMEPIO3UIINH CUJI, TPUHIIMIL
paBHOMpaBUsl MHEPLUUATBHBIX CUCTEM  OTCU€Ta; MOJIEKYJISIPHO-
KUHETUYECKYI0O TEOPHUIO CTPOCHHUS BELIECTBA, Fa30BbI€ 3aKOHBI, CBS3b
CpeqHell KHMHETHMYECKON SHEpruu TEIJIOBOIO MABMIKEHUS MOJIEKYN C
abCOIOTHON TeMIepaTypoil, NEpBbI 3aKOH TEPMOJUHAMUKU; 3aKOH
COXpaHEHHUS JJIEKTPUUYECKOTO 3apsia, 3akoH Kyrnona; mpu 3ToM
pa3nuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €0 MaTeMaTU4ecKoe

BBIP2YKEHUE U YCTIOBUS (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHIATE OCHOBHBIE IMPUHIOMUIIBL ,HeﬁCTBHH MallvH, HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB; pa3jiindatb YCIOBHUA HUX 0e30I1acHOTO

HCIIOJIb30BAHHUS B IOBCEIHEBHOM KHU3HU

10.9

BhITIONHATE SKCIIEPUMEHTHI 10 UCCIIEOBAHUIO (PU3NYECKUX SIBJICHUN U
MPOLIECCOB C MCHOJIb30BAaHUEM IMPSAMBIX U KOCBEHHBIX U3MEPEHUN; NpU
3ToM (QOopMYyITHpOBaTH MpodieMy (3amady) ¥ THUNOTE3y YueOHOTro
JKCIIEpUMEHTA, coOuparb  YCTaHOBKY M3  MPEATIOKEHHOTO

060pyz[013aH1/151, MMPOBOAUTH OIIBIT U (I)OpMy.TII/IpOBaTL BbIBObI

10.10

OCYH.[GCTBJBITL npsAMbIC W KOCBCHHLBIC HU3MCPCHUA (1)I/IBI/II-ICCKI/IX

BCJIMYUH, IIPU 3TOM BBI6I/IpaTB OINTUMAJIBHBIN CIOCO0 HU3MCPCHUA U




HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpCHlHOCTeﬁ I/IBMCPCHI/Iﬁ

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAY (DU3MYECKMMH BETMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHHUM; IPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (DUKCHPOBATh pe3yibTaThl TOJYYCHHOH 3aBUCHMOCTH
(U3NYECKUX BEIWYMH B BUIE TaOIUI] U Tpa(uKOB, AeIaTh BHIBOIBI IO

pe3ysibTaTaM UCClIeOBaHMs

10.12

Cobnromate mpaBwia  0e30mMacHOro  Tpyda TP IPOBEICHHH
UCCIICIOBAaHU B  paMKax Y4eOHOro OSKCIEpUMEHTa, y4eOHO-
HCCIIEA0BATENCKONM M MPOEKTHOM AESATENBHOCTH C HMCIOJIB30BAaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

Pematps pacu€rHble 3a7auM C SIBHO 3aJaHHOW (DPU3MUECKON MOJEINbIO,
UCIONIBb3YS (PU3MYECKHE 3aKOHbl M TPUHLMIBI, HA OCHOBE aHaln3a
yCcIOBUSL  3a/Jadydl  BbIOMpaTh  (PU3MYECKYI0  MOJENb, BBIICIATH
¢uznueckue BeNUYUHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl €€ pellleHus,
MIPOBOJUTH PACUETHI U OLIEHUBATH PEANbHOCTh MOJIYYEHHOTO 3HAUECHUS

(bU3UYECKO BETUIMHBI

10.14

Pemate  kadecTBeHHBIE  3a/a4u: BBICTPaWBaTh  JIOTHYECKHU
HEMPOTUBOPEUUBYIO LEMOUYKY PACCYXKICHHUI € OMOpOod Ha M3ydyeHHbBIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/I‘ICCKI/IG SIBJIICHUS

10.15

Hcnonb3oBath mpu  pemieHWH Y4eOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTHMHM JUIsl TIOHMCKA, CTPYKTypUPOBaHMS,
UHTEPIPETallud W TPEJCTaBIICHUs Y4eOHONW M HaydyHO-TOIMYJISIPHOM
uH(bOpPMaIIMKY, MOJYYEHHOW M3 Pa3IUYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTh HpHUMEpHl BKJIaJa POCCUHUCKUX M 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOUIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

10.17

Hcnonp3oBaTh TEOpEeTHYECKHE 3HAHUS MO (PHU3MKE B TIOBCEIHEBHOM
YKU3HU I obecrieueHrs 0e30macHOCTH Ipu oOpaIeHuu ¢ mpudopamu
U TEXHUYCCKHMMHU YCTPONCTBAMHM, JUUIsl COXPAaHEHHs 3JI0pPOBbS H

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYCCKOTO IMTOBEACHUS B Oprncanmeﬁ cpeae

10.18

PaGoTtaTh B IpyIine ¢ BBINOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIaHUPOBaTh  paboOTy  TpYNIbl, palMOHAIBHO  paclpeaessaTh
00s3aHHOCTM M IUIAHUPOBATh JESITENBHOCTh B HECTaHIAPTHBIX
CUTYyallMsX, aJ€KBAaTHO OILIEHWBATh BKJAJ KaXKJOTO U3 YYaCTHHUKOB

TPYMIIBI B pELIEHHE pacCMaTPUBAEMON PO OIIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

111

JleMoHCTpHpOBaT, Ha TpUMEpax poOjdb W MecTo (U3UKH B
(hopMHpOBaHHK COBPEMEHHOW HAydHOW KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IPAKTHYECKON JEATEIbHOCTH

JIOAEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHHBI MUPA

11.2

Y4uTHIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJEIIEH:
TOYEYHBIN WIEKTPUYECKUHN 3apsll, SAEpHAsl MOJENIb aTOMa, HyKJIOHHAs

MOJIeJIb AaTOMHOTO $i/ipa MpHU PEeIIeHUHN PU3NYECKUX 3aa4

11.3

Pacnio3znaBath (usnueckue sBIeHUs (Mpolecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB  DJIIEKTPOJMHAMUKMA H  KBAaHTOBOH  (pu3mKH:
ANIEKTpHYECKass TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE NCUCTBUSL  TOKa, B3aUMO/ICHCTBIE MarHuTOB,
SIIEKTPOMArHWTHAasE WHAYKIUS, JeHCTBHE MAarHUTHOTO TIOJIS Ha
MPOBOJHUK C TOKOM M JBIXKYIIMUKCA 3apsifi, AJIEKTPOMAarHUTHBIC
KojeOaHus U BOJHBI, NPSAMOJMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpaXEHUE,  TpeJoMJIeHHe, uHTeppepeHnus, audpakuus ¢
TOJIsIpU3allis CBeTa, AWCHepcHusi cBeTa, (porornekrpuueckuii dhQexT
(boToapdexr), cBeTOBOEC MaBiIeHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CHEKTpa aToMa BOJOPOJAa, eCTECTBEHHass U  HCKYCCTBEHHas

PaaruO0aKTHBHOCTDb

114

OnuceiBaTh  M3Y4YEHHBIE CBOMCTBa  BellecTBa  (DJIEKTPUUYECKUE,
MarHuTHbIE, ONTUYECKUE, DICKTPUUYECKYIO MPOBOJUMOCTh Pa3IMYHBIX
Cpel) U DIEKTPOMAarHUTHbIE SBJICHUSA (TIPOIECCHI), HCIOJIB3YS
(¢u3nueckue BENUYMHBI:  DJJCKTPUYECKUU  3apsAn, CHiIa  TOKa,
JNIEKTPUYECKOE  HAMNpsHKEHUE,  AJIEKTPUYECKOe  COMPOTUBIICHUE,
pa3HocTh noTeHmuanos, DJIC, paboTa TOKa, MHIYKIHS MarHUTHOTO
noyisg, cuia Awmmepa, cuna JlopeHna, WHAYKTUBHOCTH KATYIIKH,
SHEPTUsl JIEKTPUUECKOTO W MArHUTHOTO IMOJIEeH, Mepuoj] M YacToTa
Kosie0aHuil B KoJie0aTeIbHOM KOHTYpE, 3aps]l U CHJia TOKa B Mpoliecce
TapMOHUYECKHUX ANEKTPOMArHUTHBIX KoJe0aHmii, ¢doxycHoe
paccTosiHMe W ONTHUYecKas CHJia JIMH3BI, NMPU OMUCAHUHU MPABUIBHO
TPakTOBaTh (U3UYECKUH CMBICT HCIOJB3YEMBIX BEIMYUH, UX
0003HaYeHHs] M EIWHHIBI; YyKa3blBaTh (OPMYNBI, CBS3BIBAIOIINE

JAHHYIO (PU3MYECKYIO BETMYUHY C JPYTUMU BEINYUHAMHU




115

OnuceIBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHUSA U IMMPOLCCChI, UCIIOJIb3Y
(1)I/ISI/II-ICCKI/IC BCJIMYUHBI: CKOPOCTb J3JICKTPOMAIHUTHBLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBCTA, OBSHCPIUA U HUMIIYJIbBC (1)0TOHa, nepuon
nojypacmnaga, OSHCPrud CBA3M ATOMHBLIX AACp;, IIPU ONHMCAHHUUN
IMPpaBUJIbHO TPAKTOBATb q)HSI/I‘IeCKI/Iﬁ CMBICJI UCITIOJIB3YCMBIX BCIIMYHH,
nX 0003HAYEeHHS U CANMHUIBI, YKa3bIBaTb q)OpMYJH)I, CBA3BIBAOIINEC
JaHHYIO (1)I/I3I/IT-ICCKyIO BCIIMYUHY C APYTUMHU BCIIMYHMHAMH, BBIYUCIIATH

3HaYeHUE (PU3NICCKON BEITHMIUHBI

11.6

Ananu3upoBath (U3NYECKHE MPOLECCHl U SIBJICHUS, MCIOIb3YS
¢u3uyeckue 3aKOHBI W NpUHOUNBL:  3akoH Owma,  3aKOHBI
MOCJIEIOBATEILHOTO W MapajyIeIbHOIO COEIUHEHUsI IPOBOJHHUKOB,
3akoH /xoyns — JleHna, 3aKOH 2J€KTPOMarHUTHOW WHIYKLHH, 3aKOH
MPSIMOJIMHEHHOTO pacpOCTpaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~ IPEJIOMJICHUS  CBETa, YypaBHEHWE  OWHINTEHHA A
dboTodddexra, 3aKOH COXpAaHCHHS DOHEPrUH, 3aKOH COXpPaHCHHS
HUMITyJIbCa, 3aKOH COXPAaHEHUs JJIEKTPUYECKOro 3apslia, 3aKOH
COXpaHEHUs  MaccoBOro  4ucia, mnoctyinarel bopa, 3akoH
paaMoOaKTUBHOTO paclajga; TMpU 3TOM  pa3iinyaTh  CIOBECHYIO
(hOopMYITHPOBKY 3aKOHA, €0 MaTeMaTUYeCKOEe BBIPAKEHUE U YCIOBHUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

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

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa " CHJIBI HopeHua

11.8

CTpOI/ITB KU  OIIMUCBhIBATb I/1306pa)KCHI/Ie, co3JaBacMoO€ IINIOCKHUM

3€pKajoM, TOHKOU JIMH301

11.9

BBINONHATE SKCIIEPUMEHTHI TI0 UCCIICAOBAHUIO (PH3UYECKUX SBICHHHA U
IIPOIIECCOB C HMCIOJH30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHHIA; TIPH
3ToM (QOopMYyIHpOBaTh MpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOrO
IKCMIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIUIOKCHHOTO

060py,Z[OBaHI/IH, IIPOBOAUTD OIIBIT U Q)OpMYHI/IpOBaTL BBIBObI

11.10

OCYH_[CCTBJ'IHTL npsAMbIC W KOCBCHHBLIC HU3MCPCHUSA (bI/ISI/I‘ICCKI/IX
BCJIIMYHH, IIpU 5TOM BI>I6I/IpaTB OINTHMAJIBHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJIb30BaTh U3BCCTHBIC METOAbI OLICHKH HOl"pGIJ.IHOCTGfI I/I3MepeHI/II\/’I

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKMX BEJTUYMH C UCIOJIb30BaHUEM
OpSMBIX H3MEPEHMH; TMpPH STOM KOHCTPYHPOBAaTh  YCTAHOBKY,
(GUKCUpOBaTh pPE3YJAbTATHI MOJYYEHHON 3aBUCUMOCTH (U3NYECKUX
BEJIMYUH B BHJIE TaOIMIl U TPaUKOB, JIeJIaTh BBIBOJBI 10 Pe3yJIbTaTaM

HNCCICIOBaHUA

11.12

Cobmronate mpaBuiia 0€30MaCHOTO TpyAa MpH  I[POBEACHUU




UCCIeIOBaHUNH B paMKax ydeOHOTO OJKCIEpHMEHTa, Yy4eOHO-
HCCJIEIOBATEIbCKON U MPOECKTHOMN JIESITEIBHOCTH C UCIIOJIb30BAHUEM

M3MEpPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PyI0BAHUS

11.13

Pemate pacu€rHblie 3a7a4d ¢ SBHO 3aJaHHOW (DU3NYECKON MOJEIBIO,
UCTIONB3YS (pu3MUecKre 3aKOHBl M TPHHIMIBI, Ha OCHOBE aHAIHM3a
yCcIOBUSL  3aJayd  BbIOMpaTh  (PU3MYECKYH0 MOJENb, BBIICIATH
¢u3nveckre BETUYMHBI U (POPMYIIBI, HEOOXOIUMBIE ISl €€ perieHus,
IPOBOAMUTH PACUETHI M OLIEHUBATh PEAIbHOCTH MOJYyYEHHOTO 3HAUYEHUs

(bU3UYECKO BETUYHHBI

11.14

Pemats Ka4ueCTBEHHbBIE 3a7a4H: BBICTPaNBaTh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO IIEMOYKY PACCYKJAEHUU C ONOPOM HA W3yYEHHbBIE

3aKOHBI, 3aKOHOMEPHOCTH U q)HBI/IIIeCKI/Ie SABJIICHUA

11.15

Hcnonb3oBath mpu  pemieHMd  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOHWCKA, CTPYKTYpUPOBaHMS,
WHTEpIpeTalii U MPEJICTaBICHUs y4eOHOW U HAY4YHO-TOMYJISIPHOMN
nH(poOpMaLUY, MOJYYEHHON W3 Pa3NUYHBIX HUCTOYHUKOB; KPUTUYECKU

aHAIIM3UPOBATH MOJy4aeMYyI0 HH()OPMAIUIO

11.16

OOBSACHATh MPUHLMUIBI NEHCTBHUS MalIUuH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS HX OE30MACHOTO HCIIOJIb30BAHUS B

MOBCEIHEBHOMN KU3HU

11.17

[IpuBoauTh mpUMeEpHl BKJIaJa POCCUHUCKUX M 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonps3oBaTh TEOpeTHYECKHE 3HAHUS MO (PHU3MKE B TOBCEIHEBHOM
YKU3HU I obecrieueHns 6€30MacHOCTH MpU OOpaIleHuH ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPONCTBAMH, JJIsi COXPAHEHUS 3I0POBbS MU

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

11.19

PaGortats B rpymnme c BBINOJHEHUEM Pa3IMYHBIX COIMAIBHBIX pOJIEH,
IUTAaHUpOBaTh ~ pabOTy  TPYMIbl,  pPalMOHATLHO  paclpeneniiTh
00s3aHHOCTM ¥ IUIAHUPOBATh JESATEIHHOCTH B  HECTAHIAPTHBIX
CUTYaIllMsIX, aJeKBAaTHO OIEHWBATh BKJIQJ KaXJIOTO W3 YYACTHHUKOB

IPYIIBI B pellIeHne paccMaTpuBaeMoil pooOIeMsbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O ITO3HAHU A

11

®usnka — Hayka o npupone. Hayunbie
METO/Ibl TO3HAHUA OKpYKarolero Mupa. Poiib
JKCIIEpUMEHTA W TEOpPHUH B  Ipolecce

MO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopaenupoBanue GU3HYECKUX SBICHUH W
npoiieccoB. Hayunsie runore3sr. dusndeckue
3aKOHBI W TeopwH. [ paHUIBI TPUMEHUMOCTH
bu3nIecKrX 3aKOHOB. [TpuHIMT
cooTBercTBUsA. Ponp M Mecro ¢uU3MKH B
GOpPMHUPOBAHMHM  COBPEMEHHOW  HAy4yHOU
KapTHHBI MHpa, B MPAKTUYECKON

NEeITEIbHOCTH JIOIEN

MEXAHHUKA

KNMHEMATHUKA

2.11

MexaHndeckoe JABHKCHUC. OTHOCHUTENHLHOCTD
MEXaHUYCCKOI'O ABMKCHUS. Cucrema oTcuéra.

Tpaexropust

2.1

2.1.2

[Tepemenienue, cKOpocTh (CpeaHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOPEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIHHU Ha OCHU
CUCTEMBI KOOpJIMHAT. Crnoxenue

NIEPEMELEHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBIDKECHUE. I'paduxu
3aBUCUMOCTHU KOOpJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u nepeMeleHus

MaTCpHaHBHOﬁ TOYKHU OT BPECMCHU




2.14

CBoOoiHOE mageHue. Y CKopeHrne cB0O0HOTO

HaacHus

2.15

KpuBosmueiiHoe nBuxeHue. PaBHOMepHOe
JBUXXCHUC MaTepHaHBHOfI TOYKHU 10
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIHMHEHHAas
CKOpOCTb. [Iepuon u 4acToTa.

LlenTpOCTpEeMUTEIFHOE YCKOPEHHE

2.1.6

TexHnueckue yCTpOMCTBA: CIIUJIOMETD,
JBHKCHHE CHApsAOB, LEIHBIE M PEMEHHBIC

nepeaadn

2.1.7

[IpakTnueckue paboTHI. N3mepenne
MTI'HOBEHHOM CKOpPOCTH. Uccnenosanue
COOTHOUIEHUSI MEXK]y IyTSIMH, ITPOUIECHHBIMU
TEJIOM  3a  TOCJeloBaTelIbHbIE  paBHbIE
NIPOMEXYTKA BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBW)KEHUH C HAYaJbHOM CKOPOCTBHIO, PABHOMU
Hymto. M3ydeHue IBH)KEHUS IIapuKa B BSI3KOU
xuakoctu.  M3ydyeHue  NBIKEHUs — Tena,

OpOIIEHHOTO TOPU30HTATHHO

2.2

JUHAMUKA

2.2.1

[Tpunuun OTHOCHUTEIIbHOCTH [anunes.
IlepBoiii 3akoH HproToHa. WMHepuuanbHbie

CUCTEMBI OTCUETa

2.2.2

Macca Ttena. Cuna. [lpuHiun cyneprno3unuu

CHII

2.2.3

Bropoii 3akon HproToHa i MaTepuaibHOMN
TOYKA B WHEPIHUAILHOW CHUCTEME OTCcYéTa
(UCO). Tperuit 3akoH HerooToHa s

MaTCpHAJIbHBIX TOUCK

2.2.4

3akoH BCEMHPHOT'O TATOTCHUA. Cuna TsHKeCTH.

HepBaﬁ KOCMHUYCCKAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TtpeHue. Cuna TpeHus
CKOJIBKEHUS W CHJA  TPEHUs  IOKOSL.

Kosddunment tpenus. Cuna conmpoTUBICHUS




IMpU ABWXKCHUU TECJIa B ) KUAKOCTHU HUJIU a3

2.2.7

[TocrynmarenbHOe U BpamiaTelbHOE JIBIKEHHE

a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoMeHT CHIIBI OTHOCHUTEIBHO OCH BpaliCHU.
[Ime4o cunbl. YcioBusl paBHOBECHs TBEPAOIO
tena B UCO

2.2.9

TexHuyeckue  yCTpOMCTBA:  IMOJIIUITHUKH,

JABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboThl. VM3yueHue ABUIKEHUS
Opycka 10 HAaKJIOHHOM IIJIOCKOCTH O]
JIEMCTBUEM HECKOJIBKUX cwil. MccrnenoBaHue
3aBUCHMOCTH CHJI YNPYTOCTH, BO3HHUKAKOLIUX
B jAedpopmMupyeMoll NpyKHHE U PE3UHOBOM
oOpa3lie, OT BEIMYMHBI HX JAedopmariuu.
HccnenoBanue ycioBHil paBHOBECHS TBEPAOTO

T€J1a, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHbI COXPAHEHUS B MEXAHUKE

2.3.1

Nmnynbc MaTepuanbHOW TOYKH, CHUCTEMBI
MaTepuajgbHBIX TOYeK. WMIynsc cuibl U

HN3MCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenusi wumnyiasca B HCO.

PeaktuBHOEC JABHIXCHHUEC

2.3.3

Pabora cuier

2.3.4

MomiHoCTE CHIIBI

2.3.5

Kunernueckas QHCPIuAa MaTepI/IaJIbHOﬁ TOYKH.

Teopema 0 KUHETUYECKO YHEPTUU

2.3.6

[Morennmaneuas sHeprus. [loTeHuumanbHas
SHEpTUs yIIpyro nepopMUPOBAHHOM
npyxusbsl. [loTeHumanbHas SHeprus Tena

BOJIN3HU IMOBEPXHOCTHU 3emnu

2.3.7

IloTeHuManbHble U HENOTCHIHUAIbHBIC CHIIBL.
CBs3b pa6OTLI HCIIOTCHIHUAJIBHBIX CHII C

HN3MCHCHHUCM MEXaHH4YeCKOM OHEPIrun

CHUCTCMBI TCII. 3akoH COXpaHCHUA




MEXaHUYECKOM SHEPruun

2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHHUSI
239 TexHu4ecKkue yCTpOWCTBA: JBUIKEHHUE PaKET,
o BOJIOMET, KOIIEp, IPYKUHHBIN UCTOJIET
[IpakTnueckue pabGoTel. M3yuenue cBs3u
23,10 CKOPOCTEM TEJII MpU HEYNPyroMm ynape.

UccnenoBanue cBsizu  pabOTBI  CHIIBI €

M3MEHECHHEM MEXaHHISCKOM OHEPruu TCjIa

MOJIEKVJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPHUU

3.1.1

OcHoBHbIE TI0JIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHUH. BpoyHoBckoe
neuxenue. Juddysus. Xapakrep IBUKEHUS U

B331/IMO)I€I71CTBI/I5[ JacCcTHll BEIICCTBa

3.1.2

Mogenu CTpoeHus Ta30B, KHUJIKOCTEH W
TBEPABIX TeN W OOBSCHEHHE  CBOWCTB

BEIECTBA HA OCHOBE ITHUX MOJIEIIEHN

3.1.3

Macca wmonekyn. KonudecTBo BemiecTsa.

[TocrosnHas ABoraapo

3.1.4

TemnoBoe paBHOBecue. Temmepatypa U €€

u3mepenue. [lkana remneparyp Lenbcus

3.1.5

Mogens  UIealbLHOro rasa. OcHoOBHOE
ypaBHEHUE MOJICKYJIIPHO -KHHETHYECKOM

TCOPHUH UACATIbHOI'O Ira3a

3.1.6

AOGcomoTHas TemrepaTypa Kak Mepa cpeaHen
KUHETUYECKOM SHEPruu TEIUIOBOTO JBIKECHUS

yactui raza. [llkana remneparyp KenpBuna

3.1.7

VpaBuenne Knaneiipona — Mengeneesa.

3akoH JlanbTOHA

3.1.8

I"a30BEI€ 3aKOHEI. I/ISOHpOHCCCH B NACaJIbHOM
ra3c € IOCTOAHHBIM KOJHYCCTBOM BCHICCTBA:

U30TepMa, U30Xopa, u3obapa

3.1.9

TexHudyeckue  ycTpOWCTBA: TEPMOMETP,

6apometp




3.1.10

[Ipaktuyeckue paboTsl. M3mepenune Macchbl
BO3JlyXa B KJIacCHOM KoMHare. MccienoBanue
3aBUCUMOCTHU MEX/1y apaMeTpaMy COCTOSIHUS

pa3pekeHHOTOo ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamuueckass cucrema. BHyTpeHH:s
DHEPrUuss TEPMOJAMHAMMYECKOM CHCTEMBlI H

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonunuectBo Temnotel u pabora. BHyTpeHHss

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO Ira3a

3.2.3

Buapl Ttemmomnepenayu: TEIIONPOBOIHOCTD,
KOHBEKIIMS, M3NydeHue. TermmoéMKoCTh Tena.
VnenpHasg TEIOEMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILIONEPpCaa4YC

3.2.4

[IepBslii 3ak0H TepMoanHAMUKU. [IprMeHeHne
IIEPBOTO 3aKOHa  TEPMOJIUHAMUKHU K
u3onpoueccam. I'papuueckas UHTEpIIpeTaLUs]

paboThl Taza

3.2.5

TemmoBsie MamuHbl. [IpUHIUIBL  OEHCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPTrUH
B TewIoBbIX MamuHaxXx.  KoaddunueHnt
nosie3Horo  aewicteus  (mamee —  KIIM)

terioBoi Mamunsbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeobOpatumocts  mporeccoB B OpUPOJIE.
Tennosie JBUTATEIIHN. DKOJIOTUYECKHE

HpO6HeMH TCIIOOHCPICTUKHU

3.2.7

Texuuueckue ycTpoicTBa: JBUraTelb
BHYTPEHHETO CTOpaHMs, OBbITOBOM

XOJIOANJIbHUK, KOHAUIHOHEP

3.2.8

[IpakTuyeckue paboTsl. 3MepeHue yaenbHOR

TEIUIOEMKOCTH

3.3

AT'PETATHBIE COCTOSAHNMA BEILECBA. ®A30BBIE IIEPEXO/IbI

3.3.1

Hapoo6pa30BaHHe N KOHACHCAIM. I/IcnapeHHe




" KHUIICHUE. VYnenoHas TeIUIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPhI

KUIICHUA OT JaBJICHUA

AOCONMIOTHAE W OTHOCHWTENBbHASA BJIAXHOCTH

332 BO3ayxa. HacellienHplil nap
Teépnoe TEJIO. Kpucrannnueckue u
333 amop(dHBIE Tena. AHHU3OTPONHUS  CBOWCTB
o KpHCTAJUIOB. Kunkue KpUCTAJUTHI.
CoBpemeHHbIEe MaTepuabl
334 [InaBnenne w KpucTtauM3anus. Y AeabHas
o TertoTa rasyienus. Cyonmumarus
3.35 YpaBHEHHE TEIJIOBOTO OaaHca
TexHuueckue yCTpOMCTBA: THUTPOMETP U
336 MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUH
o MOJTYYCHHSI COBPEMEHHBIX MAaTepUaioB, B TOM
YHUCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH
337 [IpakTnueckue paboTHI. Nsmepenne
o BJIQYKHOCTH BO3yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
i1l OnekTpu3anus Tell. JIeKTpudeckuil 3apsa. Jsa
o BUJIA IIEKTPUYECKUX 3apsI0B
419 [IpoBoaHMKHY, JURIIEKTPUKU u
MOJIYIPOBOJIHUKHU
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsaa
414 B3aunmoneiictue 3apsioB. 3akoH Kynona
4.1 DJIEKTpUYECKOE  TMOJIeE. Hanpsixénnocts
ALE 3IEKTPUUECKOTO OJISL. [IpuHnmn
o cynepno3uiuu.  JIMHUM ~ HanpsHKEHHOCTH
3IEKTPUUYECKOTO OIS
416 PaGota cuim 2MeKTPOCTATUYECKOTO  TOJS.
o [Torenuman. Pa3HOCTh MOTEHIMATIOB
417 [IpoBOAHUKHM W JUAIEKTPUKH B IMOCTOSIHHOM

OJICKTPUYCCKOM II0JIC. I[I/IE)J'ICKTpI/I‘-ICCKaH




IMPOHUIIACMOCTDb

ONEeKTPOEMKOCTD. Konpnencarop.
4.1.8 OneKTpOEMKOCTh  IIOCKOTO  KOHJIEHCAaTopa.
DHeprus 3apsHsKeHHOTO KOHJIEHCaTopa
TexHudyeckue  ycTpOWCTBA:  3JIEKTPOCKOIL,
419 AJIEKTPOMETP, UIEKTPOCTATUYECKAsl 3alluTa,
o 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHJIEHCATOP,
KCEpPOKC, CTPYHHBIN ITPUHTED
4110 [IpakTnueckue paboTHI. N3mepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX

CPEJIAX

YcaoBus CYIICCTBOBAHUA IOCTOSITHHOI'O

421 3IEKTPUUECKOTO ToKa. McTounnku Toka. Cuina
Toka. [TocTostHHBIN TOK
4.2.2 Hampsixenune. 3akon Oma 1 ygacTka 1menu
123 DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IETbHOE
o COTPOTHBIICHUE BEIIeCTBA
124 [TocnenoBarenbHOE, napajuiesibHOe,
o CMEIIaHHOE COEAMHEHNE TPOBOHUKOB
PaboTa anekTpuueckoro Toka. 3akoH JlKoyis
4.2.5
— Jlenna
4.2.6 MOUIHOCTP IIEKTPUIECKOTO TOKA
anektpoaBkymas cuna (nanee — DJIC) wu
r BHYTpPEHHEE COMPOTUBICHUE UCTOYHHMKA TOKA.
o 3akon Oma i TONHOM  (3aMKHYTO)
anekTpudeckoit nenu. KopoTkoe 3amblkaHue
DneKTpOHHAas MPOBOAUMOCTH TBEPABIX
428 METAJIJIOB.  3aBUCUMOCTh  COMPOTHBIICHUS
o METaJIJIOB oT TEMIIEPATYpPHI.
CBepX1npoBOIMMOCTh
429 DnekTpuueckuid TOK B Bakyyme. CBoiicTBa
o ANEKTPOHHBIX MYYKOB
4.2.10 [omynpoBoanuku. CoOCTBEHHAs: 1 IPUMECHAs




MPOBOJIUMOCTb TOJYIPOBOAHUKOB. CBOKCTBA

p-n nepexona. [ToyynpoBoiHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYECKUii  TOK B DJIEKTPOJIUTAX.
DIEeKTPOIUTHYECKAS JMCCOLIAALUSL.

DIEeKTPOIu3

4.2.12

DNEeKTPUYECKUM TOK B rasax.
CaMOCTOSITENBHBII M HECAMOCTOSITEIbHBIA
pa3psaa. PaznuuHble THIBI CaMOCTOSITEIIBHOTO

pazpsna. Monnus. [1nasma

4.2.13

Texanueckue yCTpOMCTBA: aMIIepMeTp,
BOJBTMETP, pEOCTar, HUCTOYHHKH  TOKAa,
3JIEKTPOHArpeBATEIbHbIE puoopHI,
ANEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONIPOTHBIICHUS, BaKyyMHBII MO/,
TEPMUCTOPBI u (hoTOpE3UCTOPHI,

HOHyrIpOBO)IHPIKOBBIﬁ Auoa, raJlbBaHUKa

4.2.14

[IpakTuueckue paboTHI. Nzyuyenune
CMEIIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenne DJIC HUCTOUYHMKA TOKa M €ro
BHYTpEHHero comnpotusienus. HaOmronenue

OJICKTPOJIMU3a

11 KIJACC

Kon
pa3nena

Koanposepsiemoro
3JieMeHTa

IIpoBepsiemMble Y1eMEHTHI COIEP:KAHUS

4

OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE IIOJIE. DJIEKTPOMAI'HUTHA A MHAY KW A

43.1

IlocTosanuple MarHuTbl. B3amMmoneicTBue

INOCTOAHHBIX MaroHuTOB

4.3.2

MaruutHoe mone. Bekrop MarHuTHOM
uHaykuuu.  [lpuHmun — cynepnos3unuu.
Jlunun marautHOM wuWHAykIuu. Kapruna
JVUHUM  MAarHuTHOM  HMHAYKUUH  TOJSA

INOCTOAHHBIX MaroHuTOB




MarsnuTtHOE 110JI€ NPOBOJAHUKA C TOKOM.
Kaptuna nuHUI 11078 JUIMHHOTO IMPSIMOTO

MpOBOAHUMKA MW 3aMKHYTOI'O KOJBLCBOI'O

4.3.3 MPOBOJHMKA, KATyIIKA C TOKOM. OIBIT
Opcrena. BaumoneicTBrue MpoBOAHUKOB C
TOKOM
4.3.4 Cunia AMriepa, e€ MOIyJb ¥ HaIIPaBJICHHUE
Cuna JlopeHiia, €€ MOy b U HaIlpaBJICHUE.
JIBm>keHne  3apsDKEHHOM — 4acTUMIBl B
4.3:5 OJHOPOJHOM MArHHTHOM mone. PabGota
cuiel Jlopenna
4.3.6 SIBieHMe ANEKTPOMArHUTHOM MHAYKINUN
4.3.7 IToTok BekTOpa MarHUTHOM MHAYKIIMHU
OJIC nHaykuuu. 3aKOH JIEKTPOMarHUTHOM
438 nHaykuu Papanes
BuxpeBoe snektpudeckoe mone. IJC
WHIYKIIUA B TIPOBOJHHUKE, BIDKYIIEMCS
4.3.9 MOCTYIATEIHLHO B OJTHOPOJTHOM MAarHUTHOM
oJie
4.3.10 [IpaBuiio Jlenna
NHIyKTUBHOCTD. SIBJICHHE CaMOWHIYKITUH.
4.3.11
OJIC camouHAYKIIMU
DHEprusi MarHUTHOTO TIOJS KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNIEKTPOMArHUTHOE T0JIe
TexHudyeckue YCTPOWCTBA:  MOCTOSIHHBIE
4314 MAarHHUTEHI, AJIEKTPOMArHUTHI,
ANIEKTPOIBUTATEb, YCKOPUTEIH
AIIEMEHTApPHBIX YaCTHUII, HAYKIIMOHHAS M1eYb
[IpakTuueckue paboTHI. N3yuenue
MAarHUTHOTO TIONIsI KATYIIKK C TOKOM.
4.3.15 WUccnemoBanne OEUCTBUS — IMOCTOSHHOTO

MaravTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUA BHeKTpOMaFHHTHOﬁ HHAYKIUU




KOJIEBAHWA 1 BOJIHBI

5.1

MEXAHUYECKUE U OSJIEKTPOMAI'HUTHBIE KOJIEBAHU A

KonebarenvbHas cucrema. CBoOOIHBIE
KosieOanus. [apMOHHMYECKHE KOJICOaHMUS.
5.1.1
Ilepuon, wuactora, amrumatyaa u ¢asa

KoJe0aHuit

[IpyxuHHBIM MasTHUK. MartemaTudeckui

5.1.2

MasTHHUK

VYpaBHEHHE TapMOHMYECKHX KOJICOAHUM.
5.1.3 Kunematnueckoe " JTUHAMUYECKOE

OIMCaHNE KOJIEOATETHbHOTO ABUKECHUSA

[IpeBpamenue SHEPIUU pu
TapMOHHYECKUX KOJICOaHMIX. CBs3b
5.1.4 aAMILTATY/IbI KOJIeOaHnI HCXOJIHOU
BEJIMYMHBI C aMIUTUTYAaMH KoJeOaHuil eé

CKOPOCTH M YCKOPEHUS

KonebGarenbupiii  koHTYp.  CBOOOAHBIC
JJIEKTPOMArHUTHBIC KoJieOaHust B
UJCATLHOM  KOJICOATCIbHOM  KOHTYpE.
>13 AHAJIOTUST MEXKIYy MEXaHUYCCKUMHU M
3JIEKTPOMArHUTHBIMH KOJIEOAHHMSIMH.

®opmyna Tomcona

3aKOH COXpaHEHMsI SHEPTrUuu B UACATHLHOM
5.1.6
K0J1e0aTeIbHOM KOHTYpe

BoinykeHHBIE MEXaHUYECKUE KOJIeOaHUsl.
Pesonanc. Pezonancuas KpHUBasl.
5.1.7
BrinyxaeHHsbie 3JIEKTPOMAarHUTHbIE

KoJieOaHusl.

[lepemennbiii  TOok.  CHHYCOMIANBHBIN
5.1.8 .
IIEPEMEHHBIN TOK.

MomHOCTh NEPEMEHHOTO TOKa.
5.1.9 AMIUTUTYIHOE€ U JEUCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAITPSXKCHUA

5.1.10 Tpanchopmarop. [IpousBoacTBo, nepenada




U TOTpeOJIeHUE 3IEKTPUUYECKO SHEpruu.
DKOJIOTUYECKHE PUCKU NPU IPOU3BOJICTBE
NIEKTPUUECKOU SHEPIUH. KynsTypa
HCII0JIb30BAHUSA JJIEKTPOIHEPIUU B

HOBCEIHEBHOU KU3HU

Texuuueckne ycTpoicTBa: cericmorpad,

5.1.11 ANEKTPUUECKU I 3BOHOK, JINHUH
3NeKTponepenay
[Ipaktnueckue pabotsl. HMccnenoBanue
3aBUCUMOCTHU TI€pUOJa MajbIX KoJieOaHUU
51 12 T'py3a Ha HUTHU OT IOJIMHBI HUTU U MACChI

rpy3a. MccrienoBanue nmepeMeHHOr0 TOKa B
e U3 TOCIEOBATEILHO COSAMHEHHBIX

KOHACHCATOpa, KAaTYIIKHU 1 PE3UCTOpa

5.2

MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, yCIIOBUS
pacnpoctpanenusa. Ilepuon.  CkopocThb
pacnpocTpaHeHus W JJUHA  BOJIHBL

[Tonepeunsle ¥ MPOI0JIbHBIE BOJTHBI

5.2.2

HNuTtepdepenius u mudpakims

MEXaHUYCCKHUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. [ pOMKOCTH 3BYyKa.

BricoTta Tona. TeMOp 3ByKa

5.2.4

OJIEKTPOMarHuTHbIE  BOJIHBL. Y CJIOBUSA
U3JIyYCHHUS]  DJIEKTPOMAarHUTHBIX  BOJIH.
Bzaumnas opuenranus BektopoB E, B 1 v

B 3HeKTp0MarHHTHOfI BOJIHEC B BAKyyM¢€

5.2.5

CBoMCTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpa)keHHe, MpPEeIOMIIEHUE, MOJIIpU3aLus,
mudpakius, uHTepdepenuus. CkopocTb

OJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
[IprumeHeHne 2IEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHBI pagruoCBsA3U U TCIICBUICHUS.




Pannonoxanusi. DNEeKTPOMarHuTHOE

3arpsi3HEHHUE OKPYKAIOIICH CpeJIbl

5.2.8

TexHnuueckue yCTpPOWCTBA: MY3BIKAJIbHBIE
UHCTPYMEHTBI, YJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIHIMHE,
pazap,  paaMONPUEMHUK, TEJIEBU30D,

aHteHHa, tenedon, CBU-neun

5.3

OIITUKA

5.31

[IpssMonMHEWHOE PAacIpOCTpPAaHEHUE CBETa

B OJIHOpOJHOM cpene. JIyd cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTPAKEHUS
csera. [loctpoenne m300pakeHHil B IIOCKOM

3epKaiie

5.3.3

[Ipenomnenne cBera. 3aKOHBI TPETOMIICHHUS
CBeTa. AOCOTIOTHBIM MoKazarenb

IMPECIOMIICHUSA

5.3.4

[Tommoe BHYTpPEHHEE OTpaKECHUE.
[IpenenbHbId yroJl MOJHOTO BHYTPEHHETO

OTpaXKEHUS

5.3.5

Hucnepcusi cera. CloXHBIM  cocTaB

ocnoro cBeta. I{Ber

5.3.6

Cobuparonue U pacceuBaroOIIUe JUH3BI.
Toukass nuH3a. DOKYyCHOE pacCcTOsSHUE H
ONTHYECKass  Cuja  TOHKOW  JIUH3BI.
[MocTpoenne n3zoOpaxkeHuil B COOMPAIOIINX
U paccewBaronmx JuH3ax. Dopmyna
TOHKOM JUH3bL. YBEJIMYEHHUE, JdaBaeMoe

JINH30U

5.3.7

Hpez[em,l IMPUMCHUMOCTH FCOMeTqueCKOﬁ

OIITUKHU

5.3.8

Wntepdpepennuss  cBera.  KorepeHTHble
HCTOYHUKH. Ycnosus HaOIr01eHUS
MaKCUMYMOB u MUHHUMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(I)aBHBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakmuss  cBera.  JudpakuuonHas
pemérka. YciaoBue HaOMIOACHHS TIABHBIX
5.3.9 MaKCHMYMOB npu MaJCHAN
MOHOXPOMATHYECKOTO CBeTa Ha

T(QPaKIUOHHYIO PEIIETKY

5.3.10 [Monsipu3anus cBera

TexHuueckue yCTpOWCTBA: OYKH, JIyNa,

¢doToanmnapar, NPOEKIUOHHBIN ammapar,

5.3.11 MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHAs
OIITHKA, TU(ppaKIMOHHAS perérka,
TIOJISIPOH T
[IpakTnueckue  pabOTHI. N3mepenne

312 nokasarens npenomienus. Mccnenoanue
5.3.1

CBOWCTB  W300pakeHW B  JIMH3aX.

Hab6mronenue qucnepcun cBeta

DJIEMEHTBI CITIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

['paHunbl TPUMEHHMOCTH KJIACCUYECKOU
MEXaHUKH. [TocTynatet TEOpUU
6.1 OTHOCHUTEJIBHOCTH: WHBApUAHTHOCTh
MOJYJI CKOPOCTHM CBe€Ta B BaKyyMe,

MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEHHA

OTHOCHUTETHLHOCTH OJTHOBPEMEHHOCTH.
6.2 3aMeIUIeHHEe BpPEMEHH M COKpAllCHHE

JUINHBI

6.3 DHeprus U UMIYJIbC CBOOOAHON YaCTHUIIBI

CBsi3b Macchl C JHEpPrued M UMIYIHCOM
6.4 CBOOOJHOM 4YacTUIBl. DHEPrus MOKOS

CcBOOOIHOM YaCTHIIBI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. PopMmyiia [lnanka cBsa3u 3HEprun
7.11 doroHa ¢ ero wyactoTod. DHeprus W

UMITYJIbC (GOTOHA

7.1.2 OtkpeiTHE U UccnenoBanue ¢orodrddexra.




OnbIThI AT. Cromnerosa. 3aKOHEI

dotorddekra

7.1.3

YpaBHeHue OHHIITEHA IS

dororddexra. «KpachHas TPaHUIIA

dotorddekra

7.1.4

Hasnenune cBera. OnbiTel [1.H. Jlebenera

7.1.5

XUMHNYECKOE JIEMCTBUE CBETA

7.1.6

TexHUYEeCKHEe yCTPOWCTBA: (OTOIIIEMEHT,
dboTomaTUHK, COJIHEYHAas Oarapes,

CBETOIUOT

7.2

CTPOEHHME ATOMA

7.2.1

Mogenrs atoma TomcoHa. OMBITEI
Pezepdopna mo uccneoBaHui0 CTPOSHUS

aTomMa. HnaHeTapHaﬂ MOJCIb aToOMa

71.2.2

IToctynatet bopa. N3nyuenne "
norjouieHre (GOTOHOB TpHU  MeEepexoe
aToMa C OJHOTO YpOBHS SHEPruu Ha
npyroi. Buasl ciektpoB. CrekTp ypoBHEH

SHEPTUU aTOMa BOJIOPO/Ia

7.2.3

BomaHoBEIe cBo¥icTBa 4acThll. BOJHBI 1€
Bbporiins. KopnyckynsapHo-BoIHOBO#
nyanu3M.  JIudpakmus dNEKTPOHOB  Ha

KpucTajljlax

71.2.4

CrioHTaHHoe H BBIHYXKJICHHOC H3JIYUCHUC.

YcTpoicTBO U IpUHIMIT pabOTHI J1a3epa

7.2.5

TexHudyecknue YCTPOWCTBA: CHEKTPAJIbHBIH
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIMA

KOMIIBIOTED

7.2.6

[Ipaktuyeckue  pabotel.  HaGmonenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoasl Ha6J'IIO)IeHI/IH U pCrucTpanuu

OJICMCHTAPHBIX YaCTUIL]

7.3.2

OTKpHTI/Ie PaaAOaKTUBHOCTH. OmnbITH




Pesepdopaa 1o onpespeneHuio cocTaBa
paavoakTUBHOTO  u3inyueHus. (CBoiicTBa
anbda-, 6era-, raMMa-m3TydeHus. BrimsHue

PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

OTkpblTHE  OPOTOHAa U HEUTpOHAa.
Hyxnonnas moxens sigpa ['eiizenbOepra —
WBanenko. 3apsn siipa. MaccoBoe 4ucCIo

anapa. 3oTonsl

7.3.4

Annda-pacna. DNEeKTPOHHBIN "
NO3UTPOHHBIK  OeTa-pacnaj. lNamma-
U3ITy4YeHHE. 3aKkOH  paJMOaKTUBHOIO

pacmnana

7.3.5

OHeprusi CBSI3M  HYKJIOHOB B  sjpe.

Snepubie cunbl. Jledekt Macchl sapa

7.3.6

SnepHble peakuuu. JleleHWEe W CHUHTE3

aaep

7.3.7

S nepHbiit peaxkTop. TepMosiepHbIi
cunte3. IlpobmemMbl W  MEPCHEKTUBBHI
SIEPHOM  DHEPreTUKU.  DKOJOTUYECKHUE

ACMEKThI AJIEPHON IHEPTEeTUKHI

7.3.8

OnemMeHTapHble  4YacTulbl.  OTKphITHE
MO3UTPOHA. OyHaaMeHTalbHbIE

B3aUMOICUCTBUA

7.3.9

TexHuueckue  yCTpOMCTBA:  JIO3UMETP,
KaMepa BuibcoHa, sIEpHBI peakTop,

aroMHasa OoMmOa

7.3.10

[Ipaktuueckue pabotel. HccnenoBanue
TPEKOB YaCTHII (o TOTOBBIM

doTrorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mgHoro Heba. Co3Besnmus, spkue

3Bé3)1]51, IJIaHETHhI, X BUIUMOC IBUKCHUC

8.2

Conneunas cucteMa. IlnaHersl 3eMHOI

TPYIIIHBI. IImaneThI-TUranThI u nux




CIIYTHMKH, KapJIMKOBBIE ILIaHEThl. Maible

testa COJTHEYHOM CUCTEMBI

8.3

Connme, d¢orochepa u  armocdepa.

CoytHEeUHAas aKTUBHOCTH

8.4

Ncrounuk sueprun CosHua u 3B€31

8.5

3BE31bI, MX OCHOBHBIC XapaKTEPUCTHKHU:
Macca, CBETMMOCTb, pajJMyc, TeMIeparypa,
170:¢ B3aMOCBSI3b. Huarpamma
«CTICKTPAJbHBIA  KIAaCC — CBETUMOCTBY.
3BE3apl  VIABHOW  IOCJIEIOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTBY IS

3BE3/] TJIABHOM MOCIIEA0BATEILHOCTH

8.6

Buytpennee CTpOEeHue 3BE3.
CoBpeMeHHbIE MPECTaBICHUS o
NPOMCXOKICHNUU U dBoronny ConHIa U 3BE31.

ITanel JKU3HU 3BE3]

8.7

Mneunsii  Ilyrb — Hama ['amakTuka.
CnupanbHas CTPYKTypa lNanaktukwu,
pacnpenenenue 3BE3N, ra3a U IBUIN.
IMonoxxenne wu pgBwxenne CoJiHIIa B
[Namaktuke. Ilmockas wu  chepudeckas

IMOACHUCTEMBI I'amakTuku

8.8

Tuner ramaktuk. PaguorajakTuku U

KkBazapbl. UEpHBIE BIPHI B si/Ipax TajJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaOOma. Pa3Oeranuwe rajlaKkTHK.
Boszpact u paguyc BcenenHoii, Teopus
bosbmoro B3pbiBa. Mogens «ropsuei

Bcenennoin». PennkroBoe nsnydyenue

8.10

MacmtabHast ~ cTpykTypa  BcenenHoil.
Meraranaktuka. Hepeménnbsie mpo06iemsl

aCTPpOHOMHU




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






