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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUU U TPEOOBAHHWM K pe3yibTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHLEMIMU MpernojaBanus ydeOHoro mnpeamera «Pusnka» B 00pa3oBaTENIbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMuUpoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 knaccoB rmpu
oOydeHHH X Qu3rMKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-IESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢wusuke coorBerctByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJUMMOCTh pealu3alrUd MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4e€OHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus, IJIAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3HMKH: JIUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (pU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «dusmkay» 1no rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBe yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu 00 okpykaromeMm Mupe. IKoapHBIN Kype GU3HKH — CHCTEMOOOpa3yOmuii
JUIS €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOrHeH,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HBIX TEXHONOTMH B cdepe DSHEpPreTHUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4eHHs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUpPOBAHHE YMEHHH MPUMEHSThH
HAy4YHbII METOJ TO3HAHUS [IPU BBINIOJHEHUH UMH YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY kypca ¢Gu3MKK JJ11 YPOBHS CpEIHETrO 0O0Iero oOpa3oBaHUS
MOJIOXKEH pA HUAEH, KOTOpble MOXXHO paccMaTpuBaThb Kak IPUHLUIIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3HKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanusi mpeArnosiaraeT HCMOJb30BAHUE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOW HAyKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEeM OOIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYECKUX MPHIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKke OOCYXIACHUS
po0JIeM pallOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3HKA HAa YpPOBHE CpEJAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOSHUS (PU3NYECKON TeOpUH, poiiu (YHIAMEHTAIBHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTEeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (DU3UKU peaTu3yeTcs MPEexe
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHON AESITENbHOCTH O00YyYaromuXcs.
s 6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PabOT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOIIUN CIUCOK YYCHHYCCKHX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISAECTC  YYaCTHUKAMMU
00pa30BaTeIbHOrO TMpoLecca MCXOJAsS U3 OCOOCHHOCTEH IUJIaHUPOBAaHUS H
ocHamleHuss kaOuHeta ¢usuku. [lpu »sTOoM oOecmeunBaeTcss OBIIAJCHUE
O0y4aloUMMHCST YMEHUSIMH MPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIIMYMH U IIOCTAHOBKY OMNBITOB IO IPOBEPKE
MPEII0KEHHBIX TUITOTES.

bonbiioe BHMMaHWE yIENSETCS PELIEHUI0 PacdETHBIX M KauyeCTBEHHBIX
3anad. [Ipu 3TOM M1 pacu€THBIX 3ajad TPUOPUTETOM SIBIIAIOTCS 3aJadyM C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIETIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ay MPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OoOBsSCHEHHE TPOTECKaHUS (U3MUECKHX SIBICHUN W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJETU MJIsi CHUTYyalldd TIPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0eCleueHn0 y4eOHOoro rmpoiiecca 0a30BbIM ypOBEHb Kypca
bu3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa30oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOIO IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOxoauMoe JlabopatopHoe OOOpYy/IOBaHWE [IJIsi BBIMOJHEHHMS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHHEe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00OECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIFOYEBBIX JEMOHCTPAIMH IS
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHUPUYECKUX H
(dyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpynOBaHUE [JIsi YYCHHUYECKUX MPAKTUYECKUX padoT
dopmMupyetcst B BUe TEMaTHYECKUX KOMIUIEKTOB M 00€CIeunBaeTcs B pacyéTe
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
71a00paTOpHOTO OOOPYIOBAHMS JOKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE TU(POBBIX TaOOpaTOPHUH.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (opmupoBaHue uWHTEpeca W CTPEMJICHHS OOYyYaIONUXCS K HAydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HWHTEJUICKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJie MO3HAHUA U (popMUpOBaHHE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PCHHSI KaK peE3yJbTaTa H3yYCHHS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

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

e (opmupoBaHHe TMpeACTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH.

JlocTmkenne ITUX Ielield 00ecTeunBaeTcs PemeHneM CIISAyIoNuX 3a1a4 B

npoIecce n3yueHus Kypca GU3MKU Ha YPOBHE CpeHEro o01ero oopa3oBaHus:



e IMpUOOpPETEHHE  CHCTEMbl  3HaHMK 00  0o0mMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AJIIEMEHTBI acTPOPU3UKH;

e (QopMHpOBaHHE yMEHUW MPUMEHITh TEOPETUUYECKUE 3HAHUS IS
oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIMYHbIX 3a/Jad C SBHO 3aJaHHOM
¢uznueckol Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3/laHue (PU3NUECKON MOJICIH, aICKBATHON YCIIOBUSAM 3aJ1auu;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CAaMOCTOSATEJIPHOTO TUIAHUPOBAHUS W TPOBEIACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalvM3a W HHTEpHpeTanuu HHpopMaiuwy,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [JISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOH,
TBOPUYECKOU JEATETHHOCTH.

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

[Ipeqmaraemerii B mporpamMme 1o (U3MKE IepeyYeHb Ja0OpaTOPHBIX U
NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAET BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPabOT U OMNBITOB C YYETOM WHIUBHIYATbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxe. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponp dSKkcriepuMeHTa W TEOpUM B IPOLIECCE MO3HAHUSA IPUPOJBI.
DKCHEepUMEHT B (PU3HKE.

MopaenupoBanue (U3MUYECKUX SIBIEHUN M mpoleccoB. HaydyHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTHYECKOM AEATEIbHOCTHU JIFOJIEH.

Llemoncmpayuu

AnanoroBele U UU(POBbIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aABMkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cuctema otcuéra. Tpaekropus.

Ilepemenienne, ckOpocTh (CpeAHsisl CKOPOCTb, MIHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUaTbHON TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NyTH U NEepeMEUICHUs
MAaTepPUAIbHONU TOYKH OT BPEMEHU.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUalbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gacrota odpamenuns. [leHTpocTpeMuTensHOE YCKOPEHUE.

TexHnuecknue yCTpOMCTBA UM IPAKTUYECKOE NPUMEHEHHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSAIOB, LIEMTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGnronenrne aBuKeHHsT Tena, OpOILIEHHOTO MOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHnne HEpaBHOMEPHOTO ABMKEHHUS C LIEJIbIO ONMPEACICHUS MIHOBEHHOU
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, OpoIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOukU. TpeTuii 3akoH HploTOHA /1J1s1 MaTepraibHbIX TOYEK.

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

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

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

TexHuuyeckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHHE: MOAIINITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaJICHUM.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTU CWJI YNPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUl pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpalleHUs.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE HMITyJbCa Tejla. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
nedopMUpoBaHHOW  TpYKuHBL.  [loTeHIManbHAas  SHEprus  Tejda  BOJM3HU
NOBEPXHOCTH 3E€MJIU.

[ToTeHnnanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMAIbHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue aOCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JBYX OIMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

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

Pazagea 3. MosekyasipHas pusuka ¥ TepMOAMHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUYECKOM TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKCHHUS W
B3aMMO/JICMCTBUS YaCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPABIX TENT U 00BICHEHHUE CBOMCTB BEIllECTBA HA OCHOBE 3TUX Mojenei. Macca u
pa3Mepsl MoJieky. KonmndectBo BemecTBa. [loctosauas ABorajpo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KUHETUYECKOW TEOpUU UJCaTbHOTO raza. AOCONIIOTHas TeMmiepaTypa Kak Mepa
CpeHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUs dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHnaeneeBa—Kianeipona.
3akoH [lanbroHa. M30mpoueccsl B UI€ATBHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BemlecTBa. ['paduueckoe TMpeCTaBICHUE U3OIMPOIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUUYECKOE NPUMEHEHUE. TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WIIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS UICAJIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U crioco0bI e€ n3meHeHus. KonmmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Ta3a.  Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIIyUYCHHUE. Y JeIbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEmIOTHI NpU TeTuionepeaaye.

[Tonsitue 006 aamabatHoMm mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHA TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTh IpoLieccoB B MPUPO/IE.

TermoBble  mamwuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
nencTBus TerioBo MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNeNUCTBUS. DKOJIOTMYECKHE MPOOIEMbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CropaHus, ObITOBOM XOJIO0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOKu U3 OYTBUIKM TOJ JCHCTBUEM CXKAaTOro BO3JyXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpIT 1Mo ananabaTHOMY pAacCHIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammuwie cocmoanusn eeuiecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCUTEJIbHAsl BJIAXXKHOCTh BO3ayxa. HacklleHHbl map. YjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTIEHUS OT JaBJICHUS.

Trépnoe teno. Kpucramnudyeckue u amopdHbie Tesia. AHU30TPOIUS CBOMCTB
kpuctayuioB. Kuakue kpuctaiibl. CoBpemeHHble Matepuaibl. I[LiaBieHue u
KpUcTaJUIU3aIus. Y IeapHas TerioTa miasiaeHus. Cyoiaumarusi.

YpaBHeHHE TENJIOBOTO OajaHca.

TexHuueckue YCTpOMCTBA W IPAKTHYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUM TMOJYyYEHUS COBPEMEHHBIX MaTEpHaJiOB, B
TOM YHCJI€ HAHOMATEpUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HN3mepenne 0THOCUTENIBHOW BIAKHOCTH BO3AyXa.

Paznen 4. DiieKTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa
DJNIeKTpu3auus Tell. OJEeKTpUYECKUui 3apsa. JBa Buaa 3IIEKTPUUYECKUX
3apsaoB. [IpoBONHMKM, AUAIEKTPUKU W TOJYNPOBOJHHUKH. 3aKOH COXPaHCHUS
3JIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH KyioHa. TodeuHbIN SJIEKTPUYECKUAN 3apsii.
Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh  anexkrpuueckoro mnoisa.  [IpuHiun



CYIIEpHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snmekrpoctatudeckoro  moisg.  llotenmuman.  PasHocThb
noteHuuanoB. [IpoBOAHMKM M JUANEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTpOoCcTaTHYecKas 3alluTa, 3a3eMJIEHHE JJIEKTPOINpPUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThyecKas 3aluTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

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

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

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

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DNEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEeKTpOJABWKYIAs CHJIAa U BHYTPEHHEE CONMPOTHBICHUE HWCTOYHUKA TOKA.
3akoH OMa nJ1s MOJHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

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

DIIEKTPUYECKUN TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IpUMECHas MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIEKTPOIUTUYECKAS AUCCOLUALINS. DIEKTPOIIN3.



DJIEKTpUUYECKUi TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Inazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPHUMEHECHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBINA JUOI,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

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

CwmelraHHoe COeIMHEHUE MPOBOTHUKOB.

[Ipsamoe wu3MepeHue »dieKTpoaABMXKylIed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoli paspsa v MPOBOJAUMOCTD BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

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

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPIKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKW,
Ouonornuu, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUA: SIBIICHUE, HAay4YHBIA (pakT, TUMOTe3a, (pu3nudeckas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHAas (QYyHKIHS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOW mpupoae, auddysus, ocMoc,
TEII000MEH >KUBBIX OPraHU3MOB (BHJbI TEIUIONEpPEay, TEIIOBOE PABHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEIN, XKUJIKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IHCCOLHALMS,
rajbBaHUKAa.

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

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIL30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET M JIpyrue), JBUTATElIb BHYTPEHHETO
cropaHusi, mapoBasi TypOvuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHAT PEBATEIbHBIC puoOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUWU. [lpuHuun cyneprno3unuu
MAarHUTHBIX MMOJiIeH. JIMHMM MarHUTHOW WHAYKUMH. KapThHa JMHHM MarHUTHOU
WHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

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

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HalpaBJieHUE. [[BHKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Itoje. PaGoTa cunbl JlopeHma.

SIBrieHne 3IIEKTPOMAarHUTHOM WHAYKUMU. IlOoTOK BEekTOpa MarHUTHOMN
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe »anekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUHUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MArHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUILl, THAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABIKYIIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeiCTBYS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW HHAYKIUU.

Pa3pnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
'apmonnyeckue konebanus. Ilepuon, wactora, amrummryaa u (aza KoseOaHUU.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUN MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosneOanuii. [IpeBpalneHrue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJCATBHOM KOJIe0aTeTbHOM KOHTYpe. AHAJIOTHUA MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH cOXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
Kosebanus. Pezonanc. BeiHY)IeHHBIC 37I€KTPOMArHUTHBIC KOJICOAHMS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
MCIIOIb30BaHUS AEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnyeckne yCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUH JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJeOaTEIbHOM CHCTEMBbI (MPYXUHHBIA WA
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

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

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JIeKTpOonepe adH.

Vuenuueckuii skcnepumenm, 1abopamopHsie pabomsi

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

HccnenoBanre mepeMEHHOTO TOKa B ILENM W3  TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMacHUMHbLE B0IHbL

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHoil BosnHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE, MOJSpU3aius, AUPpaKius,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

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

[TpyHIMIBEI paguOCBA3H U TeNeBUACHUS. Paguookanys.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckne ycTpoiicTBAa W MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas JAMArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenue oTpaskeHUs ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenne natepdepeHunn u TuPppakiuy MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

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



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
IpesioMJIeHUEe, Noaspu3anus, J1udpakums, UHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuMHENHOE paclIpoOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
IIJIOCKOM 3€pKarie.

[IpenomiieHue cBeTa. 3aKOHBI IPEJIOMIICHUS CBeTa. AOCOIOTHBIN MMOKA3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroja TOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6enoro ceera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHMEe W ONTHYEecKas Cujia TOHKOW JMH3bI. [locTpoeHue wnzo0pakeHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. HuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUST MAKCUMYMOB W MHUHUMYMOB B HHTEep(hEpEHIIMOHHOM
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

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

[Tonmsapuzanus ceera.

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

Jlemoncmpayuu

[IpssMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Habnronenue nucnepcun cBeTa.

[Tonyuenue cekTpa ¢ MOMOUILI0 MPU3MBI.

[Tonydyenue ciekTpa ¢ TOMOIIBIO AUPPAKITHOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamophwvie pabomwi



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

Pasznesn 6. OcHOBBI cIeNMAIBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINUI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU M COKPAILCHHE
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. dnemenmovt K6aHmMoB80Ol ONMUKU
®dotonbl. Dopmyna [lnanka cBsi3u SHEPTHH (HOTOHA C €r0 YACTOTOW. DHEprus
U UMITYJIbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa s Pororddekra. «KpacHas rpaHuiia
doTorddexra.

JaBnenue ceera. Onwitel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpoWCTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOAIIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mopmens aroma. lloctynmatel bopa. M3nydenume u mnormiomieHue
(GOTOHOB TpHW Mepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
criekTpoB. CIIEKTp ypOBHEW 3HEPTUU aTOMa BOAOPO/A.

BonnoBbie cBoiicTBa yactull. Boausl e bpoiis. KopnyckynsipHo-BoIHOBOM
Ty alivi3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenue nuHeM4aThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro 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 TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe uncio saapa. M30Tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT maccsl sapa.

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. Tepmosnepubiii cunTe3. [IpobOiieMbl W TEPCHIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIe B3auMOeHCTBUSA. EAMHCTBO (hU3ndYecKoi KapTUHBI MHPA.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

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

ComnHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CosiHIIa U 3BE3I.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIENOBAaTEIBbHOCTU. BHyTpeHHEe cTpoeHue



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

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxkenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. UEpHBIE ABIPHL B sApax
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
NPWJIOXKEHUH I ONpe/iesieHus MOJIOKEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Ponsr ¢u3ukm w  acTpOHOMHMHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM M 3THYECKOU cdepax AesTENHHOCTA YeOBEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
dusznueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
Y4ETOM COJAEPKATEIBHBIX MEXKIIPEAMETHBIX CBSA3C€H C KypcaMM MaTEMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIINPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKIMHA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMHN, TPHU3HAKK TOJ00US TPEYrOJHHUKOB,
OTIpEeJICIICHHE TUIOMIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B KMBOW MPHUPOJIC, ONTUYECKUE SIBIICHHUS B )KUBOW MPUPOJE, JCHUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUINYECKAs CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEMIETKH, CHEKTPaTIbHbIN
aHaJIu3.



l'eoepaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTpOIlepenad, TIEHEpaTop IIEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAaAap, PaAHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



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

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

JINMYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznukay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHMX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIpaBJICHUMN
BOCIUTATEILHOU €S TEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh IPaKAAHCKOW MO3UIIMHU 00YJaIOIIEerocss Kak akKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHE  TPAAUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JNEMOKPATUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JI€STEIIBHOCTh B MHTEPECAX TI'PaXITAHCKOTO
oOI1ecTBa, y4acTBOBaTh B CAMOYIIPABIICHHH B 00pa30BaTEIbHON OpraHU3alluy;

YMEHHUE B3aUMOJECUCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUHU C
X QyHKIMSIMY U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) IATPHOTHYECKOT0 BOCIIMTAHMS

c(hopMUPOBAaHHOCTH POCCUHCKOM TpakIaHCKOH UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTINTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNS;

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

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOUIEHHE K MHUPY, BKIIKOYAs 3CTETUKY HAyYHOTO TBOPYECTBA,
MPUCYIIETO (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3InyHbIM cdepaMm npodecCHuoHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccun u peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKONH KYJIbTYPhl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUM B OKPYKAIOIIEN CPEJEC HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OMbITa JEATEIbHOCTH HKOJOTMYECKOM HampaBiIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW JEeATEeIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHHs  (UBMKH  OCYIIECTBIISITH  NPOEKTHYIHO U HCCIEA0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOATENLHO  (QOpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpeAesATh LENU ACATEIBHOCTH, 3aJaBaTh IAapaMeTpbl U KPUTEPUU HX
JOCTUKECHUS;
BBIBJISITH  3aKOHOMEPHOCTM UM IIPOTUBOpPEUYHsST B  PacCMaTpUBAEMBbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBbI C YU4ETOM aHaIu3a MUMEIONUXCS
MAaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJIAM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPAVUHUPOBaTh M  BBHINOJHITH pabOTy B  YCIOBUAX  PealbHOrO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMO/ICICTBYUS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3ZHEHHBIX MPOOIIEM.
ba3oBble ncciaenoBate/ibCKue AeiiCTBUSA:
BJIAJICTh HAYYHOW TEPMHUHOJOTHEHN, KIFOYEBBIMM MOHATUSIMHA W METOJAMU
(pu3HUECKON HAyKU;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITeIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH II0 TOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEpIpETalui, MpeoO0pa3oBaHUI0O M TPHUMEHEHHUI0O B PAa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTeLHOCTH, B TOM YHCJIE TIPY U3YYCHUU (DU3HKHY;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUUECKYIO 00J1acTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, IPEAJIaraTb OpUrHHAJIBHBIE MTOIXO0/Ibl U PEILICHUS;

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

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3MUECKOTO COAEpKAaHUS M3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJM3,
CUCTEMAaTH3allUI0 M HHTEPIpeTalui0 MH(GOpMaluu pa3IMYHbIX BUIOB U (popm
NPEJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(MPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3aja4 ¢ coOdroieHHeM TpeOOBaHMM HPrOHOMHUKH, TEXHUKU O€30MacHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MH(POPMAIMH U LEJIEBON ayIUTOPUH, BEIONpAs ONTUMAIBbHYIO
Gopmy mpencTaBICHUS U BU3YyaTH3AIHH.

KoMMyHuUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHAMATh  L€Id COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTUIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KAadyeCTBO CBOEr0 BKJIaJa M KaXKJIOIO yYaCTHUKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, TPOSBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJIbHbIE YYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH IMPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISITh IJIaH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON pabOThI ¢ YU4ETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

JlaBaTh OICHKY HOBBIM CUTYaIIHUsIM;

pacHIupsATh paMKH y4eOHOTO IMpeIMeTa Ha OCHOBE JIMYHBIX MPEAMTOYTCHUH;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crtocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO JSPYAUIIMH B 00JaCTH
(bM3UKH, TOCTOSTHHO MOBBIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIN YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallUsiIM, BHOCHTh KOPPEKTHUBBHI B JEATCIHHOCTb,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABATENbHOW  pedJIeKCMM  KaK  OCO3HaHUS
COBEpIIIAEMBIX JEUCTBUA M MBICIMTEIBHBIX TMPOIIECCOB, HMX pE3yJbTAaTOB U
OCHOBaAHUI;

KCTOJIb30BaTh MPUEMBI pe(IeKCUU IS OIEHKH CUTYyallid, BEIOOpa BEPHOTO
pelIeHus;



yMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 HUX
CHUIKECHUIO;

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 OLTUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN UHTEJIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIIOYAIONICTO CIIOCOOHOCTH MOHUMATh CBOE AYMOITMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAIILHON C(ephl,
OBITH YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIIMOHATBLHBIM U3MEHEHHSIM U TIPOSIBISATh THOKOCTh, OBITH OTKPHITBIM HOBOMY;

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

SMIIATHH, BKIIOYAOIIEH CIIOCOOHOCTh MMOHUMATh SMOIIMOHAJIBEHOE COCTOSTHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(IMKTHI.

HPEAMETHBIE PE3YJIbTATHI

K konmy obyuenuss B 10 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TpaHULBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJIENEH:
MartepualibHasi TOUKa, HHEpIMadbHas CUCcTeMa OTCUETa, a0COMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;

pacro3HaBaTh (QpU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PAaBHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSIMOJIMHEIHOE
JIBIKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojielicTBue Tel, nuddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUAKOCTEH
1 TBEPJIBIX TEJI, KBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIJIOBOE
paBHOBECHUE, HCIApEHHE, KOHJIEHCAIMs, TUIABJICHUE, 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 JIBI)KCHHUE, MCIONB3ys (U3NYECKUE BEIIMYHUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Ccuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MeXaHUYeCcKasl
paboTa, MeXaHWYECKas MOIINHOCTh, TPU ONHCAaHUW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBIC HCIOJBb3yEeMbIX BEJIWYMH, WX OOO3HAUCHHS W EIWHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Yd (U3MUECKUEe BETUYMHBI: JaBJICHHE Tas3a, TeMIeparypa, CpemHss
KMHETHUYECKasi SHEPTUsl XaOTHYECKOTO ABUKEHHSI MOJIEKYJI, CPEIHEKBaAPATHUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WUYECKU CMBICT HCMONB3YEMbIX BEIHYHMH, UX
o0O3HAaueHUsT W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIONIUE JAHHYIO
(Gu3MUECKyI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKre BETUYMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIS,, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
Py ONHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYECHUS M E€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKHE MPOIECCHl U SBICHUSA, WCIIONB3YsS (PU3NYECKHE
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUSI UMITYJbCa,
MPUHLHUII CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEH KMHETUYECKOW SHEPTUM TEIUIOBOTO JIBUKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3iuyaTh CIIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPaKEHUE U YCJIOBUS (IpaHUIBI,
00J1acT) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHHUYECKUX YCTPOUCTB; Pa3nuuaTh yCIOBUS WX 0€30MACHOTO WCIOJIh30BAaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBHI IO HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX HW3MEPEHUU, IMPH ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOIUTH OMBIT H
dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC MU3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATHh ONTHUMAJBHBIH CIIOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTH PE3YJIBTATHl TOJYYCHHOW 3aBHCHMOCTH (DHU3UYCCKUX BEIUYHMH B
BUJIE TAOJUIT U Tpa(HKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro1aTh MpaBuiia 0E30MMacHOTO TPyaa MPHU MPOBEACHUM WCCIICIOBAHHUNA B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTENBHOCTU C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U 1abOpaTOpHOro
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3HMUYECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOMUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUETHl U OILICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAaYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPANBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHUA Y4eOHON M HAYYHO-TIOMYISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJTYy4aeMyI0 HH(OPMAITHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

WCITOJIB30BaTh TEOPETHUECKHE 3HAHUS MO (U3WKE B MOBCEIHEBHOUN KU3HH
TSl o0ecriedeHus: 0€30MacHOCTH TP OOpalIeHUU ¢ TPUOOpPaMU U TEXHUYECKHUMU
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpyHIi€ C BBIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX pOJEH,
IUIAaHUPOBATh padOTy TPyNIbl, PAUMOHAIBHO paclpeaesiaTh O0S3aHHOCTU U
IJJAHUPOBAThH NIESTENBHOCTh B HECTAHIAPTHBIX CUTYAlHsX, aJACKBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB IPYIIIbI B PELICHUE pacCMAaTPUBAEMOM TPOOIIEMBI.

K xoniy obyuenus B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (PU3uKu B (HOPMUPOBAHHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMHM, B MPAKTUYECKOM NEATEIBHOCTH JIIOJAEH, LENOCTHOCTh U €IMHCTBO
(u3nuecKol KapTUHBI MUDA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS U3YYEHHBIX (QU3NUYECKUX MOJENei:
TOYEUYHBIN ANEKTPUUYECKUI 3apsl, JIyd CBETA, TOUCUHBI UCTOYHUK CBETA, SAEpHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO siApa NP pelIeHUH (HU3UUECKUX
3a7ay;

pacno3HaBaTh (pU3MYECKUe SABJICHUS (MPOLIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKAs MTPOBOJUMOCTD,
TEILUIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE JCHUCTBUS TOKA, B3aUMOJICHUCTBUE
MAarHMTOB, DJJICKTPOMAarHWTHasi WHIYKLUs, JCUCTBUE MArHUTHOTO IIOJS Ha
NPOBOAHUK C TOKOM W JBIKYIIHUMCS 3apsill, AJIEKTPOMarHUTHBIE KoyieOaHUS U
BOJIHBI, IPSMOJIMHEMHOE pPACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepenuus, Audpakuuds W MOJSpU3AlUsi  CBETa, JUCIEPCUS CBETA,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JMHENYaTOro CIIEKTpa aroMa BOJIOPOJA, €CTECTBEHHAs W HCKYCCTBEHHas
PaIHOAKTUBHOCTb;

ONMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  pA3JIMUHBIX  Cped) WU
AJIEKTPOMArHUTHBIE SABJIEHUS (IIPOLIECCHI), HCIOJB3YS (PU3NUYECKHE BEIUYHMHBIL:
AIEKTPUYECKUM 3apsif, CHJIA TOKA, DJIEKTPUUECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTUBJICHHE, PA3HOCTh MOTEHLHMAJIOB, AIEKTPOJABIKYIAs CHia, paboTa TOKa,
MHIYKLIMS MAarHUTHOIO Iois, cwia Awmmepa, cuia JlopeHma, MHIyKTHBHOCTH
KATYIIKW, DHEPrus HJIEKTPUYECKOr0O M MArHUTHOIO IIOJEH, MEPUOJ M 4YacTOoTa
KoneOaHuil B KojeOaTeabHOM KOHTYpe, 3api]l U cuja TOoKa B Ipolecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTHYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBIC]I HCIIOJIB3YEMBIX BEIUYMH, HX OO0O3HAUEHHs W €AUHUIbL, YKa3bIBaTh
(opMyIbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYH0 BEJIMYHMHY C JIPYTUMHU
BEJIMYMHAMMU;

ONMCHIBATh H3YyYCHHBIE KBAHTOBBIE SIBJICHUA M INPOLECCHI, HCIOIb3Ys
(u3nUecKkre BEIUYUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acToTa CBETA, YHEPTUsi U UMIYJIbC (POTOHA, IEPUOJ NOJIypacaaa, SHEPIHsl CBI3U
aTOMHBIX SIZIEp, NpPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS U EIUHHUIIbBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JAaHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUECKOM BEIMUNHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHONB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEN0BATEIBHOIO U MAPaJIENIbHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOoH Jxoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
WHJIYKI[MY, 3aKOH MPSIMOJIMHENHOTO pacipOCTPAHEHUsI CBETA, 3aKOHbI OTPAKECHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeHa ans gororddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsija, 3aKOH COXPaHEHUs MaccOBOro uucia, nocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO PACIMajia, MPU 3TOM pasziinyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE U YCIOBUA (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsl TPOBOAHUKA
C TOKOM, cuibl AMmnepa u cuibl JlopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[1aBa€MOE€ IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTBHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEpPEHMIl: NpPU 3ITOM
dbopmynupoBaTh mpoOJeMy/3amady W TUMOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBI

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKHU MOTPEIIHOCTEN U3MEPECHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3yNbTATHl MOJYYECHHON 3aBHCHUMOCTH (U3MYECKUX BEIMYMH B BHJIC TAOJIHUI] U
rpaduKoB, AemaTh BEIBOIBI IO pe3yIbTaTaM UCCIEIOBAHMS;

coOmoaTh mpaBuiia 0€30MAaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON W TPOSKTHOU
NEATEIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyI0BaHUS;

pemiaTth pacy€THbIE 3aJa4dl C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIN3a YCJIOBUS 3aJa4u
BBIOMpaTh (PU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIHI,



HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYeHUs (PU3HUUECKON BEJIUYUHBI,

pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha HW3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIIMOHHbIE TEXHOJOTHH JJI TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETAILIMU
U TMIpeACTaBlIeHUd Y4eOHOM M HAay4YHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJTy4aeMyt0 HHPOpMaIIUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3inuyaTh yCIOBUS WX 0€30MaCHOI0 MCIOJIb30BaHUSI B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO MHUpPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3HKE B MOBCEIHEBHON >KHU3HU
i obecrieyeHust 0€30MacCHOCTU NPU OOpallleHuu ¢ IpUOOopaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, Ul COXPAHEHUs 30POBBSI U COOJIFOJIEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTaTh B TIpyNNe C BBINOJIHEHUEM pA3IUYHBIX COLMAJIBHBIX pPOJEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO pacHpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh EATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBAaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE paccCMaTpUBaEMO MPoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bu6moreka [IOK
11 ®u3nKa ¥ METO/Ibl HAyYHOTO ITO3HAHMS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flunamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKN 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe NIEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 1
UICKTpOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudecKuii TOK. TOku B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
MarunuTtHOoe noJie. DIeKTpOMarHuTHas bubnuoreka [JOK
1.1 11 1 3
WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKue U JIEKTPOMArHuTHHIE 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4eCcKUe U JIEKTPOMArHUTHHIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

31 OCHOBBI crieManbHON TEOPUU 4 1 bubnnoreka [JOK
' OTHOCHUTEIBbHOCTHU https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 4
Pazgen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [IOK
4.1 ONeMEHTHl KBAHTOBOM ONTUKU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue atoma 4 bu6mmoreka [JOK



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

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

4.3 ATOMHOE SAPO

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 Et?riﬂ;l ;fg;ll_ r(jlsf41097c
Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 Oo6o0maroree MOBTOpEHNE 4 Et?[i?;l;f:é(siggﬁfﬂcg?c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3ydyeHnusi | oOpa3oBaTesibHbIE

padoThI padoTsbI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunrsre MeT(})[;I)I HO?I,)H:)HI/ISI 1 bubmorexa [TOK
v https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 bubnuorexa [JOK
nBrokeHusd. [lepemenienne, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOPEHHE

4 PaBHOMEpHOE NpAMOJIMHEITHOE 1 bubnuoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPsIMOJIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoiHOE mageHue. Y CKopeHue 1 bubnuoreka [JOK
CcBOOOIHOTO MaeHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.

7 JIBr>keHre MaTepuaibHON TOYKH 10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipunuun otHOCUTENbHOCTHU ["anumest. 1 bu6nmoreka [JOK



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

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cynepuosuii cuit. Brop OnugaKOH https://m.edsoo.ru/ff0c3be8
HproTona as MmarepuanbHOU TOUKU

10 Tpernii 3akoH HeroToHa aiist bubmmoreka [IOK
MaTepHUaTbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TskecTu. [lepBas kocMudeckas brbmmorexa [OK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagduiment Tpenus.

13 Cuia CEHpOTI/IBJ'IeI-?I/Iq:I npu ,I[BI/IE(GHI/II/I bubmorexa IOK

https://m.edso0.ru/ff0c3f76
TeJla B )KMAKOCTH HJIH Ta3e
[TocTymarensHOE U BpaliaTeibHOE

14 JBIKEHHUE a0COJIFOTHO TBEPOTO TeEa. bu6mmoreka [IOK
MowmenT cuibl. Ilnedo cunbl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOTO Teja
Nmmynsc MaTepuanbHON TOYKH,

15 CUCTEMBI MaTEPHAILHBIX TOYCK. bubnuoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITynbca. PeakTuBHOE IBH>KEHHE
PaboTa 1 MOIIIHOCTH CHITBL.

16 Kunernueckas sHeprusi MaTepuajlbHON bubnuoreka [IOK
ToukH. Teopema 00 H3MEHEHHUH https://m.edsoo.ru/ff0c4502
KHUHETHUYECKOI SHEPrUu

17 [loreHunanbHas sHEprus. bu6nmoreka [JOK



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

[ToTenumanpHast SHEPTHS YIIPYTO
nehopMHUpPOBaHHON IPYKUHBI.
[ToTrenumansHas SHEPTUA Tesa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTenumanpHbIe ¥ HEMOTEHIIMATIBHBIC
cuiibl. CBsA3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C ©3MEHEHHEM
MEXaHMYECKOW SHEPTHH CHCTEMBI Tell.
3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPTHUU

bubmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenmoBanue cBsi3U pabOTHI CHITBI C
M3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponbHas padoTa o Teme
«Kunemaruka. JInHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKCHHUST MOJICKYJISIPHO-
KUHETHYECKOH TeopuH. bpoyHOBCKOE
nsuxenue. Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHUI] BEIICCTBA.
Mojenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEN

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctosHHas Asor aZipo

24

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpusii raz 8 MKT. OcHoBHOE

bu6mmoreka [{OK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHUSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnast pabota

28 «MccnenqoBanme 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 H3omporiecchl B U1€aibHOM ra3e u ux bu6mmoreka [IOK
rpaduvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsia sneprust
TEPMOIUHAMHYECKON CHCTEMBI U

30 crroco0n1 €€ n3menenus. Koandyectso bubnuoreka [JOK
TEIJIOTHl U paboTta. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Brymt Tetonepezan https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh BEUIECTBA.
bu6mmoreka [JOK
32 KonunuecTBo TennoTel npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30IIpoLieccam https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs mpo1ieccoB B bu6nmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHN

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII/ TermoBoi

bub6mmorexa [{OK

3 MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTHKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢usuka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KonTponsHas pabora no teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa [IOK

YEp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTTHAMHUKI)

40 [TapooOpazoBanre U KOHICHCAIIHS. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAs M OTHOCUTEIbHAS

41 BJI&YKHOCTH BO31lyXa. HacklmeHHbIH bubmorexa HOK

Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucramimyeckue u

42 aMmopdHbIe Tea. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTaLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctaiibl. CoBpeMEHHbIE MaTePUAIIbI
[1naBneHue U KpUCTATUIA3AIIHSL.

43 VY nenbHas TemoTa MaBICHUs bubmorexa HOK

s ' https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK

44
YPABHEHHE TEIIOBOTO basatca https://m.edsoo.ru/ff0c6820

45 DneKTpu3aius Tei. DNeKTPUIECKUI bubnmoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsI0B

[IpoBOIHUKH, TUATEKTPUKU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHPOBOA P https://m.edsoo.ru/ff0cébcc
AIEKTPUUECKOTO 3apsiaa
BsaumoneiicTBue 3apsiioB. 3akoH
47 Kynona. TodeyHEIN dIIEKTPUYECKUI bubnmorexa LOK
Y ) p https://m.edsoo.ru/ff0c6ced
3apsiy
Hanpssk€HHOCTB IEKTPUYECKOTO
48 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
ANEKTpUYECKuX nosen. Jlnnuu https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
PaboTa cun aieKTpoCcTaTHIecKoro
49 nois. [lorennuman. PasHocts bubmorexa [OK
' tatt. https://m.edsoo.ru/ff0c6f00
IOTEHIMATIOB
[TpoBOAHWKN W AUDIICKTPUKH B
50 3JIEKTPOCTATUYECKOM II0JIE bubmorexa [OK
P ’ https://m.edsoo.ru/ffoc7018
JuanekTpuueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexrpoéMkocTs. KoHmeHcaro
P A p https://m.edsoo.ru/ff0c7126
DIeKTPOEMKOCTD IIJIOCKOTO
52 KOHEHCATOPa. DHEPrus 3apsHKEHHOTO Bubmiorexa OK
a pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCAaTopa
53 JlaGopatopHas pabota "M3mepenue
EKTPOEMKOCTH KOHJEHcaTopa”
[IpuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMHPOBATHHOTO

ammapara, CTpyHHOTo IpuHTepa.
DnexTpocTaTHUecKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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3azemiieHHE IEKTPOIPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conporusnenue. 3akon Oma Jist
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas padboTa
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenuna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas padora
«3mepenue DJ1C ucTouHnka Toka 1
€ro BHYTPEHHETO COMPOTUBICHUS)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHas IPOBOAUMOCTD TBEPABIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypsl. CBEpXIIPOBOIUMOCTh

60

ONEKTpUUYECKUI TOK B BaKyyMe.
CBolicTBa DIIEKTPOHHBIX ITyYKOB

61

[TomynpoBOoAHUKH, UX COOCTBEHHAs U
IpUMecHast MpoBoAuMocThb. CBolicTBa
p—n-nepexoxa. [lomynpoBoHUKOBBIE
puOOpHI

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DneKTpUUYECKUil TOK B PaCTBOPax U

62 pacIiaBax 3J€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOLMAIIHSL. https://m.edsoo.ru/ff0c82ba
DneKTpoau3
DNEeKTPUYECKUN TOK B raszax.

63 CamocTosATenbHbIN 1 1 bubnuorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuueckrue npuOopsl U
YCTPOWCTBA U MX ITPAKTUYECKOE bubnuoreka [IOK

64 1
npuMeHeHue. [IpaBuiia TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponbHas padoTa o Teme
«Qnekrpocratuka. [locTossHHBIN

66 anekTpuueckuii Tok. Toku B 1 bubnuoreka [JOK
pasnuuHbIX cpeaax» /Beepoccuiickast https://m.edsoo.ru/ff0c8a8a
poBepouHasi paboTa MpH MPOBEACHUN
Ha OyMa)KHOM HOCHUTEJIe

67 PesepHbliil ypok. KonTpoiabHas 1 bubnunoreka [JOK
pabora no Teme "DnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56
PezepBHblit ypok. O0oOmaronmii ypok bubnuoreka [IOK

68 1
o TemaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
[
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂl/lﬂ sg:azzil;fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/ieiicTBrue. MarauTHoe 1oJie. 1 bubmmoreka [{OK
Bektop maruuTHOM MHAYKUMA. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10Jie MPOBOIHUKA C

9 TokoM. OmbIT Dpcrena. 1 bu6moreka [IOK
B3anmopaericTBre mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHnas pabota «3y4ueHue 1 1 bubnuoreka [IOK
MarHUTHOTO MOJISl KATYHIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«Hccaenosanue nercTBU https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JlelicTBMEe MarHUTHOTO IOJIS HA

5 JBUKYILYIOCS 3apsSKEHHYIO YacTHILY. 1 bubnuoreka [IOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekrpoMarHuTHas UHAYKIUs. [lotok

6 BEKTOpa MarHuTHoU nuaykuuu. J/C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



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

nHaykuuu Papanes

Jlaboparopnas pabota
«HccnenoBanue sBICHUS
BHCKTPOMaFHHTHOﬁ HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTUBHOCTB. SIBIEHUE
camonHaykuuu. DJ1C caMOMHAYKIUY.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU €
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

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

TexHnueckne ycTpoicTBa u ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
MHIYKIIMOHHAs I1eYb

10

O6o06maromuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponbHas padoTa o teme
«MarauTHoO€ I0JI€E.
DneKTpOMarHuTHasK MHIYKIIHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKHE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpanienue sHepruu

bubnuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majblx KojaeOaHHii rpy3a Ha
HUTH OT JUIMHBI HUTHU U MacChl Tpy3a»

14

Konebartenbublit kKoHTYp. CBOOOIHBIE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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OJICKTPOMArHUTHBIC KoJIeOaHUS B
nacaJbHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHMTHBIMU KoJIeOaHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
KoJie0aTenbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHI)Ie
KoJIeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MepeMeHHbINA TOK. MOITHOCTD
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JefcTByIolee 3HaYeHHE CUJIbl TOKA U
HaMpsHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO U MPAKTHUECKOE
MIPUMEHEHHE NEKTPUIECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro TOKa,
JIMHUH dJIEKTpoIepe1ad

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnonpzoBaHus
JIEKTPOIHEPTHH B TOBCEAHEBHOM
KU3ZHU



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

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTpaHEHUs U IJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHbIE BOJHBI, UX
23 cBolicTBa U ckopocTh. [llkana bubmorexa HOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIIMTIBI pagHOCBSI3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTtponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnnoreka [JOK
ToueyHsblit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeta. 3aKOHbI
27 oTpakeHus ceta. [loctpoeHue bubmorexa HOK
N https://m.edsoo.ru/ffOcd4e0
M300pakeHi B IJIOCKOM 3epKalie
[Ipenomiienue cera. [lonHoe
08 BHYTpEHHee oTpakeHue. IIpenenbHblin bubnuoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXXCHHUS
29 JlaGopatopHas pabota «3mepenue bubnuoreka [IOK
[IOKa3aTels MPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [Toctpoenue n3obpaxxeHuil B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopuas pabota

31 «HccnenoBanue CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. CoxXHBIA COCTaB
32 6enoro ceera. L{Ber. JlabopaTopHas
pabora «Habmroienue aucrepcuu
CBETa»
Wnrtepdepenmus creta. dudpaxums bubnuoreka [IOK
33 N
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
[TorepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
34
[Tongpuzanus cBera https://m.edsoo.ru/ffOcf02e
35 Onrtuueckue MpuOOpPhl U YCTPOUCTBA U
yCIIOBHS WX 0€30MMaCHOTO MPUMEHEHUS
['paHuIIBI MPUMEHUMOCTH
36 KJIacCM4YecKo MexaHuku. [locTynarsl bubnmuoreka [JOK
CIICIMAIbLHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENBHOCTHh OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Bubmiorexa OK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMIYJIbC PEISITUBUCTCKOM
38 ‘IaCTli/II_[LI CB}I3I>y Macfm C JHepruei u bubmiorexa LOK
' P https://m.edsoo.ru/ffOcfc68
UMITYIBCOM. DHEPrusl MOKOs
KonTtponpHas padora «OnTHka.
. bubnuorexa [IOK
39 OcHOBBI crielMAIBHOM TEOPUH

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
1 UMIynbC GoToHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
(poros(pexra. Onrrer https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonbl poTodddekTa. YpaBHeHne
42 9171HHIT€§H& )lﬂqf)[(b(l)OTOB(b(;@)eKTa brommorexa [OK
) https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
Janenne ceera. OnbiTol I1. H.
43 JleObeneBa. XUMHUYECKOE NEHCTBUE bubmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoicTBa u
MPAaKTUYECKOE MMPUMCHEHHE:
44
dboTormeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenne 3agau mo reme «QJI€MEHTBI bubnuoreka [JOK
KBAHTOBOM ONTHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PLOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaesb aToMa
bubnuoreka [JOK
47 I1 b
OCTYIaTHl bopa https://m.edsoo.ru/ffOdOafa
Wznydenne u norionieHne (poTOHOB
48 I I/I}ll'lqe exoJie aTOM:I co H(;I;O OBHSI bubmiorexa LOK
p pexOA . a P https://m.edsoo.ru/ffOdOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BoanoBbIe cBolicTBa yacTull. BoJIHBI
. bubmuoreka [JOK
49 ne bpoiing. KopnyckynspHo-

BOJIHOBOM AyaJnu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PAAOAKTUBHOI'O U3JTYUCHUSA

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, ramma-
n3inydeHus. BousHue
PaJIMOAaKTUBHOCTH HA )KUBBIC
OpPTraHU3MBI

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HyKJIOHOB B sijIpe.
Snepusie peakuuu. AnepHbii
peakrop. [IpoGnembl, TepCIEKTUBHI,
IKOJIOTUYECKHE ACTICKTHI SIICPHOM
SHEPTEeTUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
perucTpayy IeMEHTAPHBIX YACTHII.
Kpyrasiii cton «®yHaameHTanbHbIe
B3auMoieiicTBus. EquHCTBO
(bu3nuecKoi KapTUHBI MUPay

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Otansl pa3BUTUSA ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33pEHUYECKOE
3Ha4YeHHe acTpoHOMHUU. Bun
3B€31HOTO Heba. Co3Besaus, sIpKue
3BE3/1bl, IUTAHETHI, UX BUIUMOE
npxenue. ColHevHas cucreMa



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connue. ConHedHas aKTUBHOCTD.
Ncrounuk sneprun CoiHua u 3BE311

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTePUCTHKH. 3BE3/IbI TIIaBHOU
MOCJIeIOBaTeILHOCTH. BHYTpeHHEE
cTpoenue 3BE311. COBpeMEeHHbIE
MIPEJICTABJICHHSI O TIPOUCXOKICHUU H
spororun CoHIIa U 3BE3]

58

Mneunsiii [Iyre — Hama I'anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamakTtuke. ['anaktuku. Y€pHbie
JIBIPBI B A7Ipax rajlakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe nznydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padota «I1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKU»

62

O6o06maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMaJIbHON U
ATUYECKOH cdepax esTEeIbHOCTH
yeJIoBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb




¢busnveckoit Teopuu B GOPMHUPOBAHUHT
NpeacTaBIeHUN 0 PU3NIecKoi
KapTUHE MHpa

Oo6o06maromuit ypok. Mecto
65 (bu3n4ecKoil KapTUHBI MHpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-

HAay4YHBIX MPEJCTABICHUNA O IPUPOJC

66 PesepBHbIl ypok. MarautHoe noie.

SHCKTPOMaFHI/ITHaﬂ HUHAYKIHA

PezepBHbiil ypok. Ontuka. OCHOBBI
67 CHEIMATLHOM Teoprun
OTHOCUTEIBHOCTH

Pesepnsrii ypok. KBanroBas ¢usuka.
68 DNIEeMEeHTHI aCTPOHOMUH U

acTpoPpU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
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METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
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HUHTEPHET






