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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO YypOBHSI Ha YPOBHE CPEAHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TPeOOBaHUI K pe3yibTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Taxxke c yuéroMm (QenepanbHOl paboueld MporpamMmbl BOCIUTAHUSA HU
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENbHBIX
OpraHu3aluaXx Poccuiickon Oenepanuu, pean3yIOIINUX OCHOBHEIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mnporpaMMmbl 1o (u3uMKe HampaBieHO Ha (HOPMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOyuawomuxcs 10-11 kmaccoB mpu
oOydeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTBYyeT Tpeboanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJIMMOCTh peaJTU3alUuh MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0pa30BaHus, MJIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (U3MKH: 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 HaumOosiee OOIIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBe yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYLECTBEHHBIN BKJIaJ B CUCTEMY
3HaHHU 00 oKpykaromeMm mupe. [IkonpHbIN Kype PU3NKN — cucTeMOoOpa3yomuii
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOIbKY (PU3NYECKUE 3aKOHBI
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 TEXHONOTMH B cdepe DSHEPreTHUKH, TPaHCIOpPTa, OCBOCHUS
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
Hay4YHbII METOJI TO3HAHUS MIPU BBINOJHEHUH UMH YUEOHBIX HCCIIEJOBAaHUM.

B ocHOBY kypca ¢Gu3uMKK JJ11 YPOBHS CpeIHEro o0O0Iero oOpa3oBaHUs
MOJIOXKEH pAJ HUACH, KOTOpble MOXXHO paccMaTpuUBaTh Kak MPUHLUIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpoOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BELIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus MOpeanojaracT HCIOJIb30BaAHHUE
I'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuUTMEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMu.

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

Hoes skonoeuzayuu peanusyeTcsi TOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJlepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM TMpobiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a TakkKe OOCYXKIEHHUS
po0JIeM pallOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3HKA HAa YpPOBHE CpEJAHEro OOIIero
oOpa3zoBaHus SBISOTCA GU3UUECKue TeopuH ((popMUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B COBPEMEHHBIX NPEACTABICHUAX O MpPUPOJAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHON AESITENbHOCTH O00YyYaromuXcs.
s 6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KpPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIAOOpAaTOPHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIMCOK YUYCHHYECCKUX
NpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL W  OLEHKH, OCYIIECTBISECTCS yYaCTHUKAMM
0o0pa30BaTeIbHOr0 IMpoLecca HCXOAsS U3 OCOOCHHOCTEW TMJIaHUpPOBAaHUSA U
ocHamleHuss kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIIMYMH U IIOCTAHOBKY OMNBITOB IO IPOBEPKE
MPEII0KEHHBIX TUITOTES.

bonpiioe BHUMaHWE yAENAETCS PEUIEHUI0 PACYETHBIX U KadeCTBEHHBIX
3anad. IIpu 3TOM A1 pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJauyd C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIETIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HbBIX pa3aenoB. /|1 KadeCTBEHHBIX 3a/1ad IPUOPUTETOM SIBJISFOTCS 3aJaHus Ha
OoOBsSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBICHUN M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJETU MJIsi CHUTYyalldd TIPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepuaibHO-
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-HAYYHOTO IMUKIa. B kaOuHeTe (DU3WUKH JIOIDKHO OBITH
HEeoOXoauMoe J1labopaTopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHHEe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTH W OOCCICYMBACT ITOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHUPUYECKUX H
(dyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE IS YYEHHYECKHX MPAKTHYECKUX pPadoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JIByX oOydammuxcsi. TeMmaTHuyeckue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JIOJKHBI OBITh IMOCTPOSHBI Ha KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U ITMGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (opmupoBaHue wWHTEpeca W CTPEMIJICHHS OOYyYaIOIMUXCS K HAYIHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHUE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

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

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

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

e (opmupoBaHHe TpeACTaBICHUN O PO (DU3UKH ISl Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTmkeHnne 3TUX Ieliel o0ecreuynBaeTCs perieHueM CIEIYIONX 3a1ad B

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



e IMpUOOpPETEHHE  CHCTEMbl  3HaHMK 00  0o0mMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJISIPHYIO (DU3UKY, OJJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIIEMEHTBI acTPOPU3UKH;

e (QopMHpOBaHHE yMEHUW TPUMEHSITh TEOPETHUYECKUE 3HAHUS IS
oObsiCHEHUS (PU3NUECKUX SBICHUM B TIpUPOJEe U JJIs TPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOECHHME CIIOCOOOB pEHIeHUS pA3NMYHbIX 3aJad C SIBHO 3aJaHHOM
¢uznuecko MoJenbo, 3a7ay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3JlaHue (PU3HUECKON MOJICIH, aJICKBATHON YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (U3UYECKUX OCHOB W NPHUHIUIIOB ACHCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHMUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOUTYIO
cpeny;

e OBJIQJICHUE METOJIAMH CAaMOCTOSATEJIPHOTO TUIAHUPOBAHUS W TPOBEIACHUS
bU3UYECKUX DKCICPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaInH,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHUE YCIIOBUU VISl Pa3BUTHSL YMEHUN MPOEKTHO-UCCIIETOBATEIHCKOMH,
TBOPUYECKOU JEATETHHOCTH.

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

[Ipeqmaraemerii B mporpamMme 1o (HU3UKE TepedeHb J1a0OpaTOPHBIX H
NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAET BBHIOOD
NpOBEJICHUsI JTA0OPATOPHBIX pPabOT W OMNBITOB C YYETOM WHAMBUIYaTbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u 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 TeOpHUH. ['paHUIIbI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

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

Llemoncmpayuu

AnanoroBeile U UU(POBbIE HM3MEPHUTEIbHBIE NPHUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemenienne, CKOpocTh (CpeAHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaTbHON TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBI KOOpPIHMHAT.
Ciio)keHue nepeMenieHil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHEHHOEe ABWKeHHE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NIyTH U I[EPEMEIICHHS
MAaTepPUAIbHONU TOYKH OT BPEMEHU.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonunennoe paBukeHue. [IBHKEHHME  MaTrepHalbHOM  TOYKM IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gacrota odpamenuns. [leHTpocTpeMuTensHOE YCKOPEHUE.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: CIHAOMETP,
JNBH>KEHUE CHAPSAJIOB, LICMTHBIE U PEMEHHBIE NTEpeaadH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGnronenne aBukeHHsi Tena, OPOIIEHHOTO MOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
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, OPOIIEHHOTO0 TOPHU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

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 cuila TpeHus nokosi. KoadgduuueHt tpeHus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpaniaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

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

TexHudyeckue ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MOJUIUITHUKH,
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 yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Vuenuueckuii skcnepumenm, nabopamophvie pabomsi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HHUKAIOIINX B MPYXUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUii pPaBHOBECHUS TBEPAOTO TENA, HUMEIOLIETO OCh
BpalleHUS.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHOM Touku. Teopema 00 H3MEHECHHH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
nedopMUpoBaHHONW  TpYyKuHBL.  [loTeHIManpHass dSHeprust Tena  BOJIW3HU
NOBEPXHOCTH 3E€MJIU.

[loTennuanbHple W HENMOTeHIMadbHble  Ccwibl.  CBsI3b  pabOTHI
HEMOTEHIIUAIbHBIX CHJI C HU3MCHCHHUEM MEXaHWUYECKOW HSHEPTruu CHUCTEMBI Tell.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTUU.

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, nabopamopHsie pabomoi

N3yuenue abCONMIOTHO HEYNPYroro yaapa C MOMOMIBIO ABYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBA3U pabOTHl CUIBI ¢ M3MEHEHHEM MEXaHUYECKOW DHEPTUU
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
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMO/JICMCTBUS 4YacTUI] BemlecTBa. MoJenn CTPOEHHUS Ta30B, KUAKOCTEU U
TBEPABIX TEN U 00BICHEHHUE CBOMCTB BEIECTBA HA OCHOBE ATUX Mojelied. Macca u
pa3Mepsl MoJieky. KonmndectBo BemecTBa. [loctosauas ABorajpo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HJCAIbHOrO Tra3a. AOCONIOTHas TeMmrmepaTypa Kak Mepa
CpeHel KWHETUYECKOM HHEpPruu TEeIJIOBOro IBIKEHMsS vactull raza. [llkama
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHnaeneeBa—Kianeipona.
3akoH JlanbTroHa. M3omporiecchl B UlI€aIbHOM Ta3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mnpeacraBaeHHE H3OMPOLECCOB: H30TEPMaA, H30X0pa,
n3o0apa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPTraHUYECKUX COCTUHEHUM.

OnbiTel 0 1UDPY3UHN )KUIKOCTEH U Tra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJECHCTBHS.

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 MEXKAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHosbl mepmoOuHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U c1ioco0bl €€ n3meneHus. KomndaecTBo TernoTel u padota. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOIO  HWJEaJbHOTO  raza. Buasl  Temonepenayu:
TEIJIONPOBOHOCTh, KOHBEKLIHS, U3TyUYEHUE. Y eIbHas TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TEMmnoThl Npu TEIIoNepeaye.

[lonsiTue 00 aauabatHOM mporecce. llepBhiii 3aKOH TEPMOJUHAMUKHU.
[IpumeneHne TepBOro 3akoHA TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMoCTh POLIECCOB B IPUPO/IE.

TermoBble  mamwuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
nencTBus TerioBor MamwmHbL. [ukn KapHo u ero kodpduimeHT mojae3HOoro
JeNUCTBHS. DKOJIOTUYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudeckre YCTPONCTBA U MPAKTUUYECKOE MPUMEHEHHUE: JBUTATENb
BHYTPEHHETO CropaHus, ObITOBOM XOJIO0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku M3 OYTBUIKK TOJI JEUCTBHEM CXAaTOTO BO31yXa, HarpeBaHue 3¢upa 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

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanus eeuwjecmea. Pazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacelmeHHubld map. YaenapHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuansl. llinaBieHue wu
KpUCTaITU3anus. Y nenbHas Teriora miasineHus. Cyonumarus.

VYpaBHeHUE TEIOBOTO OanaHca.

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

Jlemoncmpayuu

CBoiicTBa HAaCHIIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JinekTpoamHaMuKka
Tema 1. Inekmpocmamuxa
DJNIeKTpu3auus Tell. OJEeKTpUYECKUui 3apsa. JBa Buaa 3IIEKTPUUYECKUX
3apsaoB. [IpOBONHUKM, AMANEKTPUKH W MOJYNPOBOAHUKHA. 3aKOH COXPaHCHUS
3JIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHslil 31€KTpUYECKUH 3apsil.
Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh  anektpuueckoro moisa.  [IpuHiun



CYIIEpHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snmekrpoctatudeckoro  moisg.  llotenmuman.  PasHocThb
MOTEeHUMAN0B. [IpOBOAHMKM M JAMDIIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKAsl 3alluTa, 3a3eMJIEHHUE 3JIEKTPONpUuOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTraTuyeckas 3amuTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

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

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne 31eKTpoEMKOCTH 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 oanmexktpuueckoro Toka. 3akoH J[xoyms—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIAsl CHJIa U BHYTPEHHEE CONPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa nJ1s MOJHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

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

DIIEKTPUYECKU TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIpUMECHAas MMPOBOJIUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

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



DIIEeKTpUUYECKUi TOK B Ta3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [Inazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPHUMEHECHHUE: aMIIEPMETP,
BOJBTMETP, PEOCTaT, HCTOYHUKH TOKa, DOJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

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

CwmelraHHoe COeJMHEHUE MPOBOTHUKOB.

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

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOIUMOCTH AUOA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

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

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCymIecTBIsSETCS C
Y4ETOM COJIEpKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTeMaTHUKH,
Ouonornuu, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemmnvle nouwsamus, CBSI3aHHbIE C MU3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBICHUE, HAy4HbIH (akT, rumore3a, ¢u3uueckas BEIHYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHAas (QYyHKIHS,
napabona, runepOona, ux rpaguku W CBOKWCTBA, TPUTOHOMETPHUECKHE ()YHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT OHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOW mpupoae, auddysus, ocMoc,
TEII000MEH UBBIX OPraHU3MOB (BHUJbI TEIUIONEPEAaUYH, TEIJIOBOE PABHOBECHUE),
3JIEKTPUYECKUE SBJICHUS B KUBOU IPUPOLE.

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



ra3oB, JJEKTPUYECKHE CBOKWCTBA METAJJIOB, JJIEKTPOJUTHYECKAs IUCCOLHALIMSA,
rajbBaHUKA.

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 TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
CropaHusi, mapoBasi TypOrUHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUU
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[ToctosiHHblE ~ MarHuThl.  B3auMojeicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mnosie. Bektop MarHuTHOM wWHAYKUMU. [IpuHUMN cynepno3unuu
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOM WHAYKUMU. KapThHa JMHUN MarHUTHOU
WHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe TOJIe MPOBOAHMKA € TOKOM. KapThHa JWMHHI WMHAYKIUU
MAarHUTHOTO MOJisi JJIMHHOTO MPSAMOr0O 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 OJTHOPOJHOM MarHuTHOM Itoje. PaGoTa cunbl JlopeHma.

SIBieHne 3JEKTpOMarHUTHOM UWHAYKUMU. [IoTOK BekTOpa MarHUTHOU
MHIYKIUKU. OJIEKTPOABMXKYIIAsS CWJIA MWHAYKUUHU. 3aKOH 3JIEKTPOMAarHUTHOU
naaykuuu Gapanes.

BuxpeBoe »siekTpuyeckoe moJie. DNEKTPOABMKYIIAS CHJIa WHAYKIUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M NPAKTUYECKOE MPHUMEHEHHUE: IOCTOSIHHbBIC
MArHUThl, JJEKTPOMArHUTHI, 3JICKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHUILl, THAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOT'O 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 JJIEKTPOABMKYLIENH CHJIbI MHAYKUMU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW HHAYKIUU.

Pa3pnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
'apmonnyeckue konebanus. [lepuon, vacrora, ammiauTyna u ¢asza KoieOaHHil.
[IpyxuHHBI MadgTHUK. MaTeMaTU4eCKUd MASTHUK. YPaBHEHHE TapMOHUYECKUX
kosneOanuii. [IpeBpalneHrue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOjJeOaHUS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH cOXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronux KoyieOaHUsSX. BbIHYK/IEHHbIE MEXaHUYECKHUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHN.

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

Tpauchopmarop. [IponsBoacTBO, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
MCIIOIb30BaHUS AEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnyeckne yCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JJIEKTPOIepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJeOaTeIbHONM CUCTEMbl (MPYXUHHBIA WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

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 sxkcnepumenm, 1abopamopmusie pabomel

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 31eKmpomMazHumHbsle 60JIHbL

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHusi W JuiMHa BOJHBL. [lomepeyHble W MPOAOJIbHBIE BOJIHBIL.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHoil BosnHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTpPa)XEHHUE, MPEIOMIICHUE, MoJsipu3aius, audpakims,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHNE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyHIMIBEI paguOCBA3H U TeNeBUACHUS. Paguookanys.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckue ycTpoicTBA M MPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl AMArHOCTUKA B TEXHUKE M MEAUIMHE, paaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune 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,
MpesioMJIeHUE, MOoIspu3anus, Audpakuus, UHTEpPEpeHIIHs.

Tema 3. Onmuxa

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

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

[Ipenomiienue cBeta. 3akoHbI MpeoMiIeHUs cBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbIi yroja TMOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

ColOuparomue W pacceuBaronue JuH3bL. ToHkas mauH3a. DOKycHOe
paccTosiHUEe M ONTHUYECKas Cuiia TOHKOW JMH3bL. [locTpoeHue wnzoOpakeHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. HuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB U MHUHUMYMOB B UHTEp(EpEHIIMOHHOMN
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.

TexHudeckne yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacCpOCTPAHEHUE, OTPAKEHHE M IPEJTOMIICHUE CBETA.
OnTudeckue mpruodopkI.

[TonHOe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[Tonydyenue criekTpa ¢ TOMOIIBIO AUPPAKITHOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamophwvie pabomwi



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

Pa3znesn 6. OcHOBBI CIeMAJILHON TEOPUH OTHOCUTEJIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOIYJSL CKOPOCTH
CBETA B BaKyyMe, IPUHLINUI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpALIECHUE
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 cBs3u sHEprun (POTOHA C €r0 YaCTOTON. DHEPrus
U UMITYJIbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa 11 Gororddekra. «KpacHas rpaHuia
doTorddexra.

JaBnenue ceera. Onwitel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne ycTpoicTBA W TMpPaKTUUYECKOE MpPUMEHEHHUE: (POTOIEMEHT,
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 paccesHuro o -4acTHIIL.
[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 yacTtul. Boaubl ne bpoiis. KopnyckyisipHO-BOIHOBOM
Ty alivi3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckue YCTpOWCTBA M MNPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

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 TIpoTOHA M HeWTpoHa. HykmonHas monens sapa [eiizenbepra—
NBanenko. 3apsa sapa. MaccoBoe uncio saapa. M30Tonsl.

Anbda-pacnan. OJEKTPOHHBIA UM TO3UTPOHHBIM OeTa-pacman. [amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

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

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. TepmosimepHbiii cuHTe3. [IpobiieMbl M MEPCHEKTUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIe B3auMOeHCTBUSA. EAMHCTBO (hU3ndYecKoi KapTUHBI MHPA.

TexHu4eckne ycTpOHCTBa M MPAKTUYECKOE MPUMEHEHHUE: 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

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

Bun 3BéznHoro Heba. Co3Be3aus, sSpkue 3BE3/bI, IUIAHETHI, UX BUAUMOE
JIBUOKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeuHas akTUBHOCTb. McTounuk sHeprum ConHma W 3BE3N.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsI 3BE3] TJIAaBHOM IOCIEIOBAaTEIBbHOCTU. BHYTpEeHHEE CTpOeCHHUE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCX0XKACHUU U dBOoMonMU CoJIHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxkenne m nBuxkenue ConHua B
IN'anaktuke. Tunel rasakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHI B A1pax
rajakTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa661a. PazOeranue rajakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH NIl OTpeIeSICHUs MOJIOKEHUsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM U ATUYECKOU cepax AesTeTbHOCTH YelloBeKa, POib U MECTO (PU3UKH
¥ aCTPOHOMUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MUpa B OOIIEM PsIy 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,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meoswxcnpeomemmnvle nousamus, CBS3aHHBIE C WU3YYEHUEM METOJIOB HAy4YHOTO
MO3HAHUSA: SBJICHUE, HAy4HbIH (akT, rumore3a, (u3uyUecKkas BEIWYWHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, 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 (YHKIHMM, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
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, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHW3Mbl OOpa30BaHUS KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJIu3.



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

Texnonocus: JMHUM DIEKTPOIEpEAad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOBUTATENb, WHAYKIIMOHHAS II€Yb, pajaap, PaJUONPUEMHHK, TEJIEBU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA 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.

JINYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIC PE3YyAbTAThl OCBOCHUS yueOHOro npeamera «Dusnkay J0KHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHMX  YyOEXKJIEHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa U OMNbITA JICSITEILHOCTH B MPOIIECCE Peaau3allid OCHOBHBIX HAIpaBJICHUMN
BOCIUTATEILHOU €S TEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh IPAXKAAHCKOW MO3UIIMH 00YyJaIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHE  TPAAUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JNEMOKPATUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JI€STEIIBHOCTh B MHTEPECAX TI'PaXITAHCKOTO
oO1ecTBa, y4acTBOBaTh B CAaMOYITPaBJICHUH B 00pa30BaTEILHON OpraHu3aIliu;

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

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) IATPHOTHYECKOT0 BOCIIMTAHMS

c(hopMUPOBAaHHOCTH POCCUUCKOU rpakIaHCKOU WJICHTUYHOCTH,
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,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCJE B
NESTENLHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNUE K MUPY, BKIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MPUCYIIETO (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3InyHbIM cdepaMm npodecCHuoHANbHOU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

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

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

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

IJIAHUPOBAHUE M OCYILECTBIICHUE AEUCTBUM B OKPYKAIOIIEH CPEZC HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OIbITa JAEATEIBHOCTH 3KOJIOIMYECKOW HaIpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

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

OCO3HAaHHWE IEHHOCTH HAy4YHOW JEeATENbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHHs]  (PU3MKU  OCYHIECTBJISATH  NPOEKTHYIO U HCCJIEA0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOATENLHO  (pOpMyNIHpOBaTH M aKTyalU3UpOBaTh  MpoOiIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAesATh LENU ACATEIBHOCTH, 3aJaBaTh IAapaMeTpbl U KPUTEPUU HX
JOCTUKECHUS;
BBIBJISITH  3aKOHOMEPHOCTM UM IIPOTUBOpPEUYHsST B  PacCMaTpUBAEMBbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh TUTAH PEIICHUS MPOOJIEMBI ¢ YU4ETOM aHaIN3a MMEIOITUXCS
MAaTE€pPUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJIAM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPAWUHUPOBaTh M  BBHINOJNHATH pabOTy B  YCIOBUAX  pealbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;
pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUU KU3HEHHBIX MPOOIEM.
ba3oBble ncciaenoBate/ibCKue AeiiCTBUSA:
BJIAJICTh HAYYHOW TEPMHUHOJOTHEN, KIHOYEBBIMU MOHATUSIMHU W METOJAMU
(pu3HUECKON HAyKU;



BJIJIETh HaBBIKAMH Y4E€OHO-MCCIIEIOBATEILCKON M MPOCKTHON NEATEIHbHOCTH
B 00s1acTU (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

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

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIICHHs, HAXOAWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

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

CTaBUTh M (GOPMYIHUPOBATh COOCTBEHHBIC 3aJauydl B 00pa3oBaTEIbHOMN
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

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

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IaCTeH;

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

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

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU NOJy4YeHUs MH(OpMauu (HU3MYECKOrO COAECpKaHUS U3
HUCTOYHMKOB PpA3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IOWUCK, aHaJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
NPEJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(MPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3alIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpNaHUS B pa3iIMuHbIX (opmaTax c
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpAs ONTHUMAIBHYIO
Gopmy mpencTaBICHUS U BU3YyaTH3AIHH.

KoMMyHuUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacrio3HaBaTh NPEANOCHUIKM  KOH(QJIMKTHBIX CUTyalldd M  CMSTr4aTh
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 IEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJIEHA KOJUIEKTUBA;

IIPUHUMATHh  L[EJIM  COBMECTHOW  JEATENIbHOCTH, OPraHU30BbIBATH 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 TO3UTUBHOE CTPATETMYECKOE MOBEICHUE B Pa3JIMYHBIX
CUTYalUSX, TPOSBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJIbHbIE YYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBJIATh TMO3HABATEIBHYIO JIEITEIIBHOCTh B 00JaCTH
GU3UKM W acCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTaBJISITh IUIAH PEIICHUS PACYETHBIX U Ka4eCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON pabOThI ¢ YU4ETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

JlaBaTh OICHKY HOBBIM CUTYaIIHUsIM;

pacHIupsATh paMKH y4eOHOTO IMpeIMeTa Ha OCHOBE JIMYHBIX MPEAIIOYTCHUH;

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

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCTBOBaTh (OPMUPOBAHUIO M IPOSBICHHUIO JSPYAUIIMA B 00JacTh
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00pa30BaTeIIbHBINA U KYJBTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallUsiM, BHOCHTh KOPPEKTHUBBHI B JACATEIHHOCTb,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABATENbHOW  pedJIeKCMM  KaK  OCO3HaHUS
COBEpIIIAEMBIX JCHCTBUUA M MBICIUTEIBHBIX IIPOIECCOB, HMX PE3YyJIbTaTOB W
OCHOBaAHUI;

HCTIOJIb30BaTh MPUEMBI peIeKCHr NI OIEHKH CUTYyalliHd, BEIOOpa BEPHOTO
pelIeHus;



yMETh OILICHUBAaTh PHUCKU M CBOEBPEMEHHO MPUHUMATh PEIICHHUS MO0 HX
CHUIKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPH aHAIU3€ PE3yIbTaTOB
JeSTEIbHOCTH;

NpPUHUMATH 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 nocTM)EHUST JIUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOTPAMMBI
no ¢u3MKe 1 YpPOBHSA cpeaHero oOiiero oOpa3oBaHUs y 0O0YyYarOIMIMXCS
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN UHTEJIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS PA3BUTHS COOCTBEHHOU AMOIMOHAILHON Cdephl,
OBITH YBEpEHHBIM B cele;

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

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

SMIIATHH, BKIIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U COIEPEIKUBAHUIO;

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

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B PAKTUYECKON ESITETbHOCTH JIOJIEH;

YUUTHIBATh TpaHULBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJIENEH:
MartepualibHasi TOUKa, HHEpIMadbHas CUCcTeMa OTCUETa, a0COMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOJIEJIM CTPOEHHUS Ta30B, KUAKOCTEW U TBEPIBIX TEJ, TOUCYHBIN
AIEKTPUUYECKUI 3aps]l IPU pelIeHUU (PU3NUECKUX 3a]1ay;

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



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJEHUE Tel, JBWKEHHE IO OKPYKHOCTH, HWHEPIUS,
B3auMojielicTBUe Ten, Tuddy3usi, OpOyHOBCKOE JIBUKEHHUE, CTPOCHUE JKUJIKOCTEH
1 TBEPJIBIX TEJI, KBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIJIOBOE
paBHOBECHUE, UCIapeHue, KOHJCHCAllWs, IUIABJICHUE, KPUCTAJUIU3allus, KUICHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIaBJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBsI3b MEXKAY IapaMeTpaMH COCTOSIHMSI Ta3a B HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXaHUYECKOE JBIKCHUE, UCIOIb3ysd (PU3UYECKUE BEIUUYUHBI:
KOOpJIMHATa, MYTh, IEpPEeMEIICHHEe, CKOPOCTh, YCKOpEHHUE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MeXaHUYeCcKasl
paboTa, MeXaHMYeCKas MOIIHOCTh, MPH ONHUCAHWUW TPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICIT HCMOJb3yeMBbIX BEJIMYMH, MX OO0O3HAYEHUS W CIUHUIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEJIUYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Yd (U3MYECKHEe BEIUYMHBI: JaBlIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKAasl SHEPIUsl XaOTHUYECKOTO ABMIKEHHSI MOJIEKYJI, CpeIHEKBapaTUYHAas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WUYECKU CMBICT HCMONB3YEMbIX BEIHYHMH, UX
0o0O3HAaUEHUs] W CAWHMIBI, HaXOAUTh (OPMYJbI, CBSA3BIBAIONINE 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 MOTEHIMAJIOB;
Py ONHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYECHUS M E€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SBICHUS, UCIONB3Yys (pu3mdeckue
3aKOHBI U TIPUHIIMIIBL: 3aKOH BceMupHoro tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON »JHEpruu, 3aKOH COXPAHEHUS MMITYJbCa,
MPUHLUII CYNEPINO3UIUN CHJI, MPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BELIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEH KMHETUYECKOW SHEPTUM TEIUIOBOTO JIBUKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsna, 3akoH KyloHa, mpu 53TOM pa3iauyaTh CIOBECHYIO
(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 HCIOJIb30BAaHUEM TPSIMBIX W KOCBEHHBIX H3MEPEHUU, TPH 3TOM
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 3aBUCHMOCTH (DU3UYCCKUX BEIUYHMH B
BUJIE TAOJUIT U Tpa(HKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro1aTh MpaBuiia 0E30MMacHOTO TPyaa MPHU MPOBEACHUM WCCIICIOBAHHUNA B
pamMKax ydeOHOTO JKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON M TPOEKTHOMU
JESITENBHOCTU C WCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPONCTB U J1abOpaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJB3Ys (PU3MUYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIu3a yCIOBUSA 3a7auu
BBIOMPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUYECKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUETHl U OILICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAaYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPANBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
IIEMOYKY PACCYXACHUI C OMOpOW Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3uYecKue SIBJICHUS,

UCIIONIb30BaTh ~ MPU  pEHIeHWW  y4eOHBIX  3aJad  COBPEMCHHbBIC
MH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIpelICTaBleHns Y4eOHON M HAyYHO-TIOMYISIPHOW MH(POPMAIIUU, TTOTYICHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTy4aeMyto HH(OPMAITHUIO;

IPUBOJIUTH MPUMEPHI BKIAAa POCCUHUCKHUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

WCITOJIB30BaTh TEOPETHUCCKHE 3HAHWS MO (U3UKE B MOBCEIHEBHOUN KU3HU
TSl o0ecredeHus: 0€30MacCHOCTH TIPHU OOpAIEHUH ¢ TPUOOpPaMU U TEXHUYSCKUMU
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpyHIi€ C BBIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX pOJEH,
IUIAaHUPOBATh padOTy TPyNIbl, PAUUMOHAIBHO pacHpelenaTh OO0S3aHHOCTU U
IJJAHUPOBAThH NIESTENBHOCTh B HECTAHIAPTHBIX CUTYAlHsX, aJACKBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB IPYIIIbI B PELICHUE pacCMAaTPUBAEMOM TPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl 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 AEATEIBHOCTH JIFOJIEH, LIEJIOCTHOCTh U EIUHCTBO
(u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJeNei:
TOYEUHBIN JJIEKTPUUYECKUN 3apsif, JIyd CBETA, TOUYEUYHBIM NCTOYHUK CBETA, SIAEpHAs
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJb aTOMHOTO siipa MpU pPelIeHUU (U3HUECKUX
3a7ay;

pacno3HaBath (pu3MyYecKue SBJICHUS (MPOLIECChl) U OOBSCHITH UX Ha OCHOBE
3aKOHOB JIEKTPOJUHAMUKHA U KBAHTOBOW (PU3MKU: dJIEKTPUUYECKAs TPOBOJUMOCTD,
TEILUIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE JCHUCTBUS TOKA, B3aUMOJICHUCTBUE
MAarHuTOB, DJJEKTPOMAarHuTHas WHIYKLUs, JCUCTBUE MArHUTHOTO IIOJS Ha
NPOBOAHUK C TOKOM M JABWXKYIIUUCS 3apsill, AJIEKTPOMAarHUTHBIE KoJieOaHUS U
BOJIHBI, IPSMOJIMHEMHOE pPACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepenuus, Audpakuuds W MOJSpU3AlUsi  CBETa, JUCIEPCUS CBETA,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JMHENYaTOro CIIEKTpa aromMa BOJAOPOJA, €CTECTBEHHas MW HCKYCCTBEHHAas
PaIHOAKTUBHOCTb;

ONUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  pA3JIMUHBIX  Cped) WU
AIIEKTPOMArHUTHbBIE SABJIEHUS (IIPOLIECCHI), HCIOJB3YS (PU3NUYECKHE BEIMYUHBI:
AIEKTPUYECKUM 3apsif, CHJIA TOKA, DJIEKTPUUECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTUBJICHUE, PA3HOCTh MOTEHILIMAJIOB, AJIEKTPOJBIKYIAs CHia, paboTa TOKa,
MHIYKIHWsT MarHATHOrO Ions, cuina Awmnepa, cwia JlopeHnma, MHIAYKTHBHOCTH
KATYIIKW, JHEPrus JJIEKTPUYECKOrO M MArHUTHOTO IIOJIEH, MEPHOJ M YacToTa
KoneOaHuil B KojJeOaTeabHOM KOHType, 3aps] W CuiIa TOKa B IpoLecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTHYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBIC]I HCIOJIb3YEMBIX BEIUYMH, HMX OOO3HAUEHUs W €JUHULBI, YKa3bIBaTh
(opMyIbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYH0 BEJIMYHMHY C JIPYTUMHU
BEJIMYMHAMMU;

ONMCHIBATh H3YyYCHHBIE KBAaHTOBBIE SBJICHUA M IPOLECCHI, HCHOJb3Ys
(u3nuecKkre BEIUYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI U



4acToTa CBETA, YHEPTUsi U UMIYJIbC (POTOHA, IEPUOJ NOJIypacaaa, SHEPIHsl CBI3U
ATOMHBIX SIIEp, NPU OMUCAHUM NPABUIBHO TPAKTOBaTh (PUBMYECKUNA CMBICI
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS U EIUHHUIIbBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEJIMYUHY C JAPYTMMH BeJIWYHWHAMH,
BBIYUCIISTh 3HAaUeHUE (PU3NUECKOUN BETMUYHNHBI,

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 MPSIMOJIMHENHOTO paclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHUE DifHITelHa s (orodaddekra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsia, 3aKOH COXPAaHEHUs MacCOBOrO 4ucia, nmocrynarsel bopa,
3aKOH PaJIMOAKTUBHOTO PACIMajia, MPU 3TOM pasziinyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXKEHUWE U YCIOBUA (IpaHMIlbl, O0OJACTH)
MPUMEHUMOCTH;

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOJAHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHna;

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

BBITMIOJHATh OJKCHEPUMEHTBHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C MCIIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEpPEHHIl: IPH 3TOM
dbopmynupoBaTh mpoOieMy/3amady W TUMOTE3y Y4eOHOTO DKCIIEPUMEHTA,
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, AenaTh BEIBOIBI IO pe3yIbTaTaM UCCIIEIOBAHMS;

coOmoaTh mpaBuiia 0€30MAaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCICIOBAHUNA B
paMKax y4yeOHOro »SKCIEPUMEHTa, Y4e€OHO-HUCCIENOBATENbCKON U MPOEKTHOU
NEATEIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyI0BaHUS;

pemiaTth pacy€THbIE 3aJa4d C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCIIONb3Ys (PU3UUYECKHUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a7a4u
BBIOMpaTh (PU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIHI,



HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYeHHOI'0 3HaUeHUs (PU3HUECKOW BEIUYNHBI;

pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C ONOPOM HAa WU3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  pEUIeHWHM  Y4eOHBIX  3aJad  COBPEMEHHbIE
MH(OPMAIIMOHHbIE TEXHOJOTUM JJI TIOUCKA, CTPYKTYPUPOBAHHUSA, UHTEPIPETAILIMU
U IpelcTaBleHrs y4eOHON M HAay4YHO-TIOMYJSIPHOM MH(pOpPMaLUU, MOJTYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJTy4aeMyt0 HHPOpMaIIUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3jinyaTh yCIOBUsS UX 0€30MaCHOI0 UCIOJb30BaHUS B TTOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE NPOLIECCOB OKPYXKAIOUIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHON >KU3HU
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 BBIMOJIHEHUEM pA3IMYHBIX COLMAJIBHBIX pPOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PAUOHAIBHO paclpeAessiTe 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 MexaHWYeCKHEe U 3JIEKTPOMArHUTHbBIE 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
Utoro 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 (hopMuUpPOBaHUHU COBPEMEHHOM 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 npsMoIUHEITHOE 1 bubnuoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHENHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoiHOE mageHue. Y CKopeHue 1 bubnuoreka [JOK
cBOOOIHOTO MaieHUs 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. Cuna. [Ipunuun

bu6mmoreka [{OK

o CYNEPTIOSHIHN CHIL. BTOPOHU%KOH https://m.edsoo.ru/ff0c3be8
Hrprotona mist MmarepuaabHOM TOUKH

10 Tpertuit 3akoH HerotoHa mist 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
[ToctynarensHO€ 1 BpamareabHOE

14 JBIDKEHHE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenT cunbl. [1nedo cuibl. YenoBus 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 MOIITHOCTH CHJIBI.

16 Kunernueckas 3Heprusi MarepuagabHON bubnuoreka [IOK
ToukH. Teopema 00 U3MEHEHUHU https://m.edsoo.ru/ff0c4502
KUHETUYECKOU SHEPTUHU

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

[MoTreHnmanpHast SHEPTHsl YIIPYTO
nehOpMUPOBAHHON MPYKHHBI.
[ToTrenumansHas SHEPTUA Tesa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanbHpIe ¥ HEMOTCHIIUAIBHBIC
cuiibl. CBsi3b pabOTHI
HETIOTEHIMATBHBIX CHJI C U3MEHEHHEM
MEXaHHYECKOW PHEPTUU CUCTEMBI TEJl.
3aKoH 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
Buyrpenuss sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 criocoObl e€ nm3MeHenus. KoanuecTBo 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
VnenbHas TEMI0EMKOCTh BEIIECTBA.
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
TBépnoe teno. Kpucramnmueckue u

42 aMmopdHbIe Tena. AHU30TPOIIHS bubnunoreka [JOK
CBOMCTB KpUCTAILIOB. 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 DneKTpu3alus Tel. DNEeKTPUIECKU 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
AEKTPUIECKOTO 3apsia
BsaumopeiictBue 3apsa0B. 3akoH
47 Kynona. ToueuHblil 3IeKTpHYECKUN bubnmorexa LOK
Y ) p https://m.edsoo.ru/ff0c6ced
3apsiy
Harpsx€HHOCTB 2IEKTpUYECKOTO
48 nionst. [IpuHnmn cynepro3unuu bubnuoreka [IOK
ANEKTPUUYECKUX Tosiei. JInnun https://m.edsoo.ru/ff0c6df2
HaPsKEHHOCTH
PaboTa crit 3IeKTpOCTaTHIECKOTO
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 Dnekrpoémrocts. KoHmencaro
P A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIOCKOTO
52 KOHEHCATOPa. DHEPrus 3apsHKEHHOTO Bubmiorexa OK
a pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCAaTopa
53 JlaGoparopHas pabora "M3mepenue
AMEKTPOEMKOCTH KOHJIeHcaTopa”
[IpuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMHPOBATHHOTO

ammapara, CTpyHHOTo IpuHTepa.
DnexTpocTaTHUecKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemiieHHE IEKTPOIPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 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 pabora
«3mepenue DJ1C ucTouHnka Toka 1
€ro BHYTPEHHETO COMPOTUBICHUS)

0.5

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

59

PezepBHblit ypok. KonTposibHas
pabota no Teme "DnekTpoauHamuka' /
Bcepoccuiickas nmpoepouHas pabota

bubnuoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O6o06maromuit ypok
«nexTpoanHamuka» / Beepoccuiickas
poBepoyYHas pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

QHCKTpOHHaH MMPOBOAUMOCTD TBépI[BIX
METaJIJIOB. 3aBUCUMOCTh
COIIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPBHI. CBerHpOBO,Z[I/IMOCTL



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

ONEeKTpUYECKU TOK B BaKyyMe.

62 N 1
CBolicTBa 3JEKTPOHHBIX IYYKOB
[TomynpoBOJHUKH, UX COOCTBEHHAS U

63 IpuMecHasi IpoBoauMocTh. CBolicTBa 1 bubnuorexa [JOK
p—~n-nepexoa. I1oynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
MPUOOPHI
DNeKTpUYecKuil TOK B pacTBOpax u

64 paciuiaBax 3JeKTPOJIMTOB. 1 bubnnorexa [JOK
DNEeKTPOTUTHIECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIEKTPUYECKHI TOK B ra3ax.

65 CamoCTOATENBHBIN 1 1 bu6mmnoreka [IOK
HECaMOCTOATENIbHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DNeKTpuYecKre MpruOOpHl U

66 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KounTponbnas pabora no teme

67 «Qnekrpocraruka. [locTtosaHHbIN 1 bubnunoreka [JOK
anekTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
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/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

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

O6o0maromuii ypok «MarautHoe
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

KonebarenbHblit koHTYp. CBOOOJHBIE

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
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

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. CHHYCOMAAIBHBIN
MepeMeHHbIN TOK. MOIITHOCTh
MIEPEMEHHOTO TOKa. AMIUTUTYIHOE U
JeCcTBYIOIee 3HAYCHNE CUITBI TOKA U
HaMpsHKEHUS

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

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO U MPAKTHUECKOE
MIPUMEHEHHE AIEKTPUIECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro TOKa,
JIMHUH 2JIEKTpoIepe1ad

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

20

OKOJIOTUYECKUE PUCKH TIPU
IIPOU3BOJICTBE MIEKTPOIHEPTUU.
Kynbrypa ucnons3oBaHus
NIEKTPOIHEPTUH B TOBCEIHEBHOMN
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 BOJIHBI, UX

23 cBoiicTBa u ckopocts. [llkana brmmorexa [OK

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
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS

27 ceera. [Toctpoenne n3o0pakeHuil B bubmorexa HOK

https://m.edsoo.ru/ff0cd4e0

IJIOCKOM 3epKajie
[Ipenomnenue csera. [lonHoe

08 BHYTpeHHee oTpaxkeHue. [IpenenbHblil 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 «MccnemoBaHne 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 Onrtruueckne mpuOOPHI M YCTPOUCTBA U
yCIIOBHS WX 0€30MMaCHOTO MPUMEHEHUS
I’'paHuIBl MPUMEHUMOCTH
36 Kiaccuyeckor Mexanuku. [locTynarel bubnmuoreka [JOK
CIIeIMaIbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENBHOCTHh OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Bubmiorexa OK
P P https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHEprus U UMITYJIbC PEIIITUBUCTCKOM
38 ‘IaCTli/II_[LI CBSBLYJI;I/[aC(l?LI C DHepruei u bubmiorexa LOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYIBCOM. DHEPrusl MOKOs
KonTtponpHas padora «OnTHka.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®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.
porospexra. OnrTer https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akousl hotodbhdekra. YpaBHeHHE
42 9171HHIT€§I)H3 zlfs)[q)@oma@g)ema brommorexa [OK
' https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
Janenne ceera. OnbiTol I1. H.
43 JleObeneBa. XMHYECKOE IEHCTBUE bubmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoicTBa u
MPAaKTUYECKOE MMPUMCHEHHE:
44
dboToreMeHT, HOTONATUHK,
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
pOOPA p e https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaesb aToMa
bubnuoreka [JOK
47 I1 b
OCTYHATRL bOpa https://m.edsoo.ru/ff0dOafa
Wznydenne u norionieHne (poTOHOB
48 I I/I}ll'lqe exone aTOM:I co H(;I;O OBHA bubmorexa [IOK
p pexOA . a P https://m.edsoo.ru/ffOdOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BoanoBrie cBolicTBa yacTtuil. BoaHbI
. . bubmuoreka [JOK
49 ne bpotiins. KopmyckynspHo-BOTHOBOM

Ayallu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI

Pesepdopmaa no onpernenenuto cocraBa

PAAOAKTUBHOI'O U3JTYUCHUSA

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

51

CaoiicTBa anb(da-, 6era-, ramma-
n3inydeHus. BousHue
PaJIMOAaKTUBHOCTH HA )KUBBIC
OpPTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbha-pacna.
DNEeKTPOHHBINA U NO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uziydeHue

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

53

DHeprus CBs31 HyKJIOHOB B sijIpe.
Snepubie peakuuu. SaepHbIi
peakrop. [IpoGieMbl, MEpCIEKTUBHI,
IKOJIOTMYECKHE aCIEKTHI SCPHON
SHEPTEeTUKHU

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

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
perucTpayy IeMEHTAPHBIX YACTHII.
Kpyrsiii cton «®yHaameHTaabHbIe
B3aumoeiicTeus. EquHcTBO
(bu3MUeCcKoil KAPTHUHBI MUPA»

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

55

OTansl pa3BUTUS ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33pPEHUYECKOE
3HaueHHUe acTpOHOMHH. Buj
3B€3qHOrO HeOa. Co3Be3aus, ApKue
3BE3/1bl, TUTAHETHI, UX BUTUMOE
npxenue. ColHevHas cucreMa



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

56

Comnnne. ConHeuHas aKTUBHOCTb.
Ncrounuk sneprun CosHia u 3B€37

57

3BE3/bI, UX OCHOBHbBIE
XapaKTePUCTUKU. 3BE3IBI TIIABHON
MO CJIeI0BATEILHOCTU. BHYTpeHHEe
cTpoeHue 38€311. CoBpeMEeHHbIE
MIPEJICTABICHUS O TIPOUCXOKJICHUN U
spoaronru CoJHIa U 3BE31

58

Muneunsii [yt — Hama ['anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamakTtuke. ['amaktuku. YE€pHble IbIpHI
B SIpax rajJakTHK

59

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

60

Hepeurennsie npo0ieMbl acCTpOHOMUU

61

KonTtponbHas padota «I1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKU»

62

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

63

O6o6maromuit ypok. Pons u Mmecto
(U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb




¢u3nveckoit Teopun B GopMUpOBAHUH
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 DJIeMEHTHI aCTPOHOMUU U

acTpoPpU3UKU

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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

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

TEXHUKU U TEXHOJIOTHM, B PAKTUYECKOM EATEIBHOCTH JIFOAEH

10.2

YuuThIBaTh TPaHUIBl NMPUMEHEHHUS HM3YYEHHBIX (DU3MUECKUX MOJEIIEeH:
MarepuaibHas TOYKa, WHEpLUMAJIbHAsg CHCTeMa OTCY€Ta, aOCOIIOTHO
TBEPAOE TEJO, MICATbHBIA Ta3; MOJACIH CTPOEHHUS Ta30B, KUAKOCTEH M
TBEPABIX TEJN, TOYECYHBIM DJJIEKTPUUYECKUU 3apsii — TMpU  PEIICHUH

(dbu3nueckux 3aaa4y

10.3

Pacno3naBath (usnueckue sABIEHUS (MPOLECCHI) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KMHETHYECKONH TEOopUn
CTPOEHMs  BEIIeCTBA U DJJIEKTPOJUHAMUKH:  pPaBHOMEpHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JIBMXKEHUE, CBOOOIHOE MA/leHUE Tell,
JIBIDKEHUE IO OKPYXKHOCTH, MHEpLUs, B3auMoaencTBue Tei; mupdysus,
OpOYHOBCKO€ JIBUJKEHUE, CTPOCHHUE JKUIKOCTEH M TBEPABIX Tell,
U3MeHeHHe o0béMa Tel Npu HArpeBaHUM (OXJIAXICHWH), TEIIOBOE
paBHOBecHe, MCIApeHHe, KOHACHcalus, IJIaBI€HHE, KPUCTAUIU3ALHUA,
KUIIEHUE, BIAQXKHOCTh BO3/lyXa, IOBBIIIEHUE JABJICHUs ra3a IpU €ro
HarpeBaHUM B 3aKPBITOM COCYJI€, CBSI3b MEXAY I1apaMeTpaMu COCTOSHUS

ra3a B U30IIpoLecCCax; SJICKTPpU3anusd TCI, BSaHMO,HCfICTBHe 3apsa10B

10.4

OnuceiBaTh MCXaHHNYCCKOC JBHXXCHHUC, HCIIOJIb3YA (1)I/I3I/IIIGCKI/IG
BCJIIMYMHBI: KOOpJAWHATA, MYyThb, ICPEMCIICHUEC, CKOPOCTb, YCKOPCHHC,
Macca T¢€jia, CHJia, UMITYJIbC TCJId, KHHCTUYCCKAA SHCPIUs, IIOTCHIHUAJIbHAA
OHEpIrus, MEXaHUYCCKasd pa60Ta, MCXaHN4YCCKasd MOIIHOCTL; IIpH
ONMCaHUU TIPABUIIBHO TPAKTOBATH (1)I/I3I/I‘IGCKI/II71 CMBICJI HCIIOJIB3YyCMBbIX
BCIIMYHUH, HX 0003HAYCHHS H CAWHUIbI, HAXOJAHUTb CI)OpMy.]'IBI,

CBA3BIBAIOIIUC NAHHYIO CI)I/I3I/I‘leCKy1-O BCJIMYNHY C APYTUMU BECIIMUYNHAMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA T€JI M TEMJIOBEIC SABJICHUA,
HUCTIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYUHLBI: JaBJICHUC Ta3a, TEMIICpATypa,

CpeaHsAd KHHCTHUYCCKAA OHCPIrusd XaOTHYCCKOTO JABUIKCHHUA MOJICKYII,




CpEeIHEeKBaJpaTUYHAsE CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOTHI,
BHYTPCHHSSI dHEprusi, pabora raza, Kodh(PpUIMEHT MOJIE3HOTO JIEHCTBUS
TEIUIOBOTO  JBUTATENs; TNPH ONHCAHWM MPABUIBHO  TPAKTOBATh
(U3MYECKUIl CMBICI HCIOIb3YyEeMbIX BEIMYMH, HX OO0O3HAYCHHS U
SIVHHMIIBI, HAXOIUTh (OPMYIIBI, CBS3BIBAIOIIMC JAHHYIO (U3HYECKYIO

BCJIIMYMHY C APYTrUMHU BCIMYUHAM

10.6

OnuceiBaTh  HU3y4YEHHbIE 3JEKTPUUECKHE CBONCTBA  BEIIECTBA U
AIIEKTPUYECKHE SBJICHUS (IIPOIECCHI), HCIONB3Ysl (PU3NIECKUE BETUUNHBI:
JNEKTPUYECKUN 3apsAl, IVIEKTPUYECKOE TMOJie, HANpsHKEHHOCTH IOJI,
MOTEHIMAJ, pa3HOCTh IOTEHLWAJOB;, TMPH OIMCAHWUU IPABUIIBHO
TpakTOBaTb  (PU3MYECKUH  CMBICI  HUCHOJB3YEMbIX  BEIUYMH, UX
0003HaYeHMs] U €UHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE AAHHYIO

(bu3MYECKyIO BEIMUUHY C APYTUMU BETUYUHAMU

10.7

aHAIM3UPOBATh  (QU3MYECKHE TMPOLECChl U SBICHUS, HCIOJIB3YS
(u3nueckre 3aKOHbI U MPUHIUIBI: 3aKOH BceMUpHOro TsaroteHus, |, Il u
Il 3akonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPruu, 3aKOH
COXpPAaHEHHS MMIY/IbCa, MPUHLHUI CYNEPHO3ULIUU CHUJI, MPHUHLHUII
pPaBHOIIPABHUsSl ~ MHEPLMAIbHBIX  CHCTEM  OTCYETa;  MOJIEKYJSPHO-
KMHETHUYECKYI0O TEOpPHUIO0 CTPOEHHUS BEIECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpeAHel KUHETUYECKOM DSHEpPruu TEIUIOBOIO JIBUKEHHS MOJEKYl C
aOCOJIIOTHOW TEeMIIEpaTypoid, TEpPBBIM 3aKOH TEPMOJWHAMHKH; 3aKOH
COXpaHEHHMs NIEKTPUUECKOro 3apsaa, 3akoH KynoHna; npu sToM pasnuyarb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U

ycIIoBHS (TpaHUIIbl, 00JIACTH) TPUMEHUMOCTH

10.8

OOBICHIATE OCHOBHEIE MMPpUHOUIIBL HCﬁCTBHﬂ MallluH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pas3iniaTb yCJI10BUA nux 0€e3011aCHOTO

HCIIOJIBb30BaHUsA B HOBCCHHCBHOﬁ KHU3HHU

10.9

BbINONHATE 9KCTIEPUMEHTHI 10 HCCIIEOBAHUIO (DPU3MYECKUX SBICHUN U
MPOIECCOB C HCIOJIb30BAaHUEM MPSAMBIX MU KOCBEHHBIX HU3MEPEHUI; MpH
3TOM (opMynupoBaTh MpoOiemy (3a7ady) M THUIOTE3y Y4yeOHOro
JKCMIEPUMEHTa, COOMPATh YCTAaHOBKY U3 MPEATIOKEHHOTO 000pYyIOBaHMUS,

IMPOBOAUTDH OIIBIT U (l)OpMy.]'II/IpOBaTB BBIBObI

10.10

OCYH.[GCTBJ'IHTL MpsAMBIC U KOCBCHHBIC U3MCPCHUA (1)H3I/I‘ICCKI/IX BCJIIMYMH,
IIpu 5TOM BLI6I/IpaTB OINTHMAaNbHEIN CIIOCO0 HU3MEPCHUA U UCIIOJIB30BATH

MN3BCCTHBIC MCTOAbI OLICHKH IIOT pCMHOCTCﬁ I/ISMCpCHI/Iﬁ

10.11

HccnegoBaTh 3aBHCHUMOCTHU MCKIAY (I)I/I3I/I‘-IGCKI/IMI/I BCIMYWMHaAMHU C

HCIIOJIb30BAHHUEM  IIPAMBIX I/ISMCpCHI/Iﬁ; Iopru 3TOM KOHCTPYHUPOBATH




YCTaHOBKY, (UKCUPOBATh pE3yAbTaThl IMOJYYCHHOW 3aBHCHUMOCTH
(u3HUeCKUX BEIWYUH B BHJE TaOMUI] U TpadUKOB, JENaTh BHIBOJBI 1O

pe3ysibTaTaM UCCIIEOBaHMs

10.12

CobmoiaTh IpaBmIia 0€30MaCHOTO TPY/AA MPU MPOBEICHUHN UCCIICOBAHUIA
B paMKax Y4eOHOTrO OJKCIEpUMEHTa, Y4eOHO-HCCIEI0BATEIBCKON H
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIb30BAHUEM U3MCEPUTCIbHBIX YCTpOﬁCTB

¥ 1a00PaTOPHOTO 000PYAOBAHUS

10.13

Pemate pacuérHple 3amaud C SBHO 33aJaHHON (U3NYECKOH MOJEIbIO,
UCIONIb3Ysl (PpU3MYEecCKHe 3aKOHbl W MPHUHLMIIBI; HAa OCHOBE aHalu3a
YCIIOBHS 33J1a4dl BHIOMPATh (PU3HUECKYI0 MOJIEJb, BBIACIATh (U3HUECKUE
BEMYMHBI U (OPMYJbl, HEOOXOAMMBIE i €€ pEeIlIeHHs, MPOBOIUTH
pacuéThl U OLIEHMBATh PEATBLHOCTH IMOJIyYEHHOTO 3HAUeHUs (PU3NYECKOU

BCIINYNHBI

10.14

Pemats KaueCTBEHHbBIE 3a7a4H: BBICTPAUBATh JIOTUYECKH
HEMPOTHUBOPEUHMBYIO IIETIOYKY PACCYXKIECHHN C ONMOPOM Ha HW3yYCHHbIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/I‘IeCKI/Ie SABJICHUSA

10.15

Wcnonb3oBath  mpu  pemieHHMH  y4eOHBIX  337ady  COBPEMEHHBIE
nH(OpPMALIMOHHBIE TEXHOJOTMH U1 TOUCKa, CTPYKTYpUPOBaHMS,
UHTEpIpeTali W MpeJCTaBiIeHUs] Yy4eOHOM U HAay4YHO-TIOMYISIPHOMN
nHpopMaluy, TOJYYECHHOW W3 Pa3IUYHBIX HCTOYHUKOB; KPUTHYECKU

aHAJIM3UPOBATH MOJTy4aeMylo HH(POPMALIHIO

10.16

[IpuBoauTh mNpUMEpbl BKIaJa POCCHUICKUX M 3apyOECKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKH, OOBSCHEHHUE IPOILIECCOB OKPYKAIOUIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOPETUYECKHUE 3HAHUS 110 (PU3UKE B IIOBCEIHEBHOW KHU3HH
uisi  obecniedeHus: Oe30mMacHOCTH Mpu  oOpallleHuH ¢ TpudopamMud u
TEXHUYECKUMH YCTPOHUCTBAMH, JUISI COXPAHCHHUS 370POBbsI H COOIOACHUS

HOPM 3KOJOIHY€CKOI'O ITIOBCACHUS B Oprmanmeﬁ cpeac

10.18

PaGotaTh B rpymnmne C BBIIOJHEHMEM DPA3JIMYHBIX COLMAIbHBIX POJIEH,
IUTAHUPOBATh PabOTy I'PYMIIbI, PAlMOHAIBHO PacIpeaesaTh 00s3aHHOCTH
U TUIAHUPOBATh AEATEIbHOCTh B HECTAHJAPTHBIX CUTYAIUSX, aJJleKBATHO
OLICHMBAaTh BKJIAJ KaXJOr0 W3 YYaCTHUKOB TpPYIIBl B pEUICHUE

paccMaTpuBaeMoi MpoOIEMBbI

11 KVIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpamMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

111

JleMOHCTPHPOBATh HA MPUMEPAX POJb U MeCTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBl MHpa, B PA3BUTHH COBPEMEHHOHN
TEXHUKM W TEXHOJOTHMH, B MNPAKTUYECKON ACATEIBHOCTH JIKOJEH,

LEJIOCTHOCTb U €IMHCTBO (PU3NUYECKOU KapTHUHBI MUPA

11.2

YYNUTEIBATh rpaHuibl TPUMCHCHUS HU3YUCHHBIX (1)I/I3I/I‘I€CKI/IX MOIICJ'ICfI:
TOYCUHBIA BJIGKTpI/I‘IGCKI/II\/’I 3apsan, dacpHad MOACIb aTOMa, HYKIJIIOHHaA

MOJIeJIb AaTOMHOTO $iipa MpU PEeLIeHNH PU3NYECKUX 3a7a4

11.3

PacnioznaBate (usnueckue sBICHUS (IIPOLECCh) U OOBICHATH HUX Ha
OCHOBE 3aKOHOB 3JICKTPOJIMHAMHUKHU U KBAaHTOBOM (DPM3MKU: JIEKTpUYECKast
MIPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE JEHCTBUSA
TOKa, B3aMMOJICHCTBHE MAarHHUTOB, JJIEKTPOMArHWTHAs  WHIYKIIHS,
JIeiCTBME MArHUTHOTO TIIOJII Ha TMPOBOJHUK C TOKOM M JBYDKYIIHIACS
3apsl, OJEKTPOMAarHUTHbIE KoOJIeOaHMsI M BOJIHBI, TPSMOJIMHEHHOE
pacnpocTpaHeHUue CBeTa, OTpakeHWe, NpeJoMIIeHHe, HUHTepQepeHIus,
Iu(pakys U MoJIIpU3aLys CBeTa, JUCIIEPCUs CBeTa, (POTONIEKTPUUECKHIM
abdext  (porosaddexr), cBeroBoe  HaBiIEeHWE,  BO3HUKHOBECHHE
JMHENYaToro CrIeKkTpa aToMa BOJOPOJA, €CTECTBEHHAs M UCKYCCTBEHHas

PaanOaKTUBHOCTD

114

OnuceiBaTh U3y4E€HHBIE CBOMCTBA BEIIECTBA (IEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE, OHIIEKTPUYECKYI0 MPOBOJAUMOCTh Ppa3IUYHBIX Cpel) U
ANIEKTPOMArHUTHbIE  sIBJIEHUs  (TIPOLECCHI), HCHOJIb3YS (U3NYECKUe
BEJIMYMHBI:  JJIGKTPUYECKHM  3apsii, cuUja TOKa, DIIEKTPUYECKOe
HaANpPsDKEHUE, SJIEKTPUYECKOE COMPOTHBIICHUE, Pa3HOCTh IMOTEHIUAJIOB,
O/C, pabora TOKa, MHAYKIMS MarHUTHOTO MOJs, CHia AMIepa, cuia
JlopeHnia, WHIYKTUBHOCTh KAaTYIIKH, OSHEPTUsl JJIEKTPUUYECKOTO H
MarHUTHOTO TMIOJICH, MEPUOJl M 4YacToTa KojebaHuW B KoJebaTeabHOM
KOHType, 3apsl ¥ CWia TOKa B TMpolecce TapMOHUYECKHX
ANEKTPOMArHUTHBIX KojieOaHu#, (QOKYCHOE pacCcTOSHHE M ONTHYecKas
CWJIa JIUH3BI; TIPU OMUCAHUU MPABHIBLHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCTIONIb3YEMBIX BEIIMYMH, WX OO0O3HAUeHUs W EIUHUIBI, YKa3bIBaTh
(hopMyIbl, CBS3BIBAIONINE JaHHYIO (U3WYECKYH) BEITUYHMHY C JIPYTUMU

BCIMYHUMHaAMHU

115

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC SBJICHHA W IHPOLCCChI, UCIOJIb3YyHd
(I)I/ISI/I‘-ICCKI/IC BCIIMYUHBI: CKOPOCTb JSJICKTPOMArHUTHLIX BOJIH, IJIMHA

BOJIHBI MW YaCTOTa CBCTA, OHCPrud U HUMIIYJIbC (I)OTOHa, nepuon




IOoJIypacIazia, SHeprust CBA3U aTOMHBIX sJIep; IIPU OIMCAaHUU IIPAaBUIIBHO
TPaKTOBaTh  (U3UYECKUH CMBICH  HCIOJNB3YyEMbIX  BEIMYUH, UX
0003HaUEHUs ¥ €AMHULIBI; YKA3bIBaTh (POPMYJIIBI, CBSA3BIBAIOLINE JAHHYIO
(U3MYEeCKyI0 BETUYMHY C JPYTUMH BEITUYMHAMH, BBHIYHCIATH 3HAUCHUE

(bU3HYECKON BEIIMUNHBI

11.6

Ananmu3upoBaTh  (U3MYECKHME TPOLECCHl W SIBICHUS, HCHOJB3Ys
¢usnyeckne  3aKOHBl M NpUHOMIB:  3akoH  Owma,  3aKOHBI
IIOCJIEZIOBATEIBHOIO U HapajIeIbHOIO COEAMHEHUS MPOBOJHUKOB, 3aKOH
JIxoyns — JleHma, 3aKOH DJIEKTPOMAarHUTHOM WMHAYKLIHH, 3aKOH
MPSIMOJIMHENHOIO PAaclpOCTPaHEHMsI CBETa, 3aKOHbl OTPa)KEHUS CBETa,
3aKOHBI MPEIOMJICHUSI CBETA, ypaBHeHUE DifHIITEHHA 1751 poTorddekra,
3aKOH COXpPaHEHMs] DSHEpPruH, 3aKOH COXpPAaHEHUs HUMIIYJIbCa, 3aKOH
COXpaHEHHUsl DBJEKTPUUYECKOTO 3apsiga, 3aKOH COXpPAaHEHUS MacCOBOTO
yKcia, MocTynatel bopa, 3akoH paauoOakTUBHOIO pacmaja; Mpu 3TOM
pa3nuyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4yecKoe

BBIPaKEHUE U YCJIOBUS (FPpaHMIIbI, 00JaCTH) MPUMEHUMOCTH

11.7

OHpe)Ie.]'ISITB HampaBJICHUEC BCKTOpa HWHAYKOUHW MArHuTHOIO  IIOJIA

MPOBOJTHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopeniia

11.8

CTpouTh W ONMUCHIBATH M300paKEHUE, CO3/IaBAEMOE IUIOCKUM 3EPKaJiOM,

TOHKOU JTUH30H

11.9

BEIMONHATE SKCMIEPUMEHTHI TI0 HMCCIIEOBAHUIO (DM3MUYECKHUX SIBJICHUU U
IPOIIECCOB C HWCIIOJIB30BAHUEM TPSMBIX M KOCBEHHBIX W3MEPECHHUH; MpH
aToM QopMyaupoBaTh mpoOseMmy (3amady) W THUIOTE3Y Y4eOHOTO
IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000PYIOBaHMS,

IPOBOAUTH OMBIT U (OPMYIUPOBATH BHIBOIBI

11.10

OCYH_[CCTBJ'ISITL IpsAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/ISI/I‘IGCKI/IX BCIINYHUH,
IIpu 9TOM BLI6I/IpaTb ONTUMAJIBHBIN CIIOCO0 HU3MCPCHHA U HCIIOJIb30BATbh

HN3BCCTHBIC MCTOJbI OLICHKHU IIOT peIHHOCTeﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH C HCIOJIb30BaHHEM
OpsIMBIX ~ M3MEPEHMI; TPU  3TOM  KOHCTPYMpPOBaTb  YCTaHOBKY,
(GuKCUpOBaTh PE3yNbTaThl MOJYYCHHOH 3aBHCUMOCTH  (PU3MUYECKHX
BEJIMYMH B BUJE TAaOIMIl U TpauKOB, A€IaTh BBIBOIBI MO pe3yiabTaTaM

HCCIICA0BAaHUA

11.12

CobOmronate  mpaBuja  0€30MacHOro  Tpyda MpH  IPOBEICHUHU
uccleoBaHMM B paMKax  y4yeOHOro  dKCIEepUMeHTa, Yy4eOHO-
HCCIIE0BATEIBCKOM W IPOEKTHON AESITENBHOCTH C MCIOJIb30BaHUEM

U3MEpPUTEIbHBIX YCTPONUCTB U 1a00paTOpHOTO 000pyI0BaHUS




11.13

Pemate pacuérHple 3amaud C SBHO 33aJaHHON (U3NYECKOH MOJENbIO,
UCTONB3ysl (U3MyYecKre 3aKOHBI W NPUHIMIB, HAa OCHOBE aHaln3a
YCIIOBUS 3aJ1a4M BBIOMPATh (PU3UUECKYIO MOJIENb, BBIACIATh (DU3HUCCKUE
BEJIMYUHBI M (OPMYIBI, HEOOXOAMMBIE Ui €€ peIIeHHUs, MPOBOIHUTH
pacu€Thl U OLIEHWBATHh PEATHHOCTH MOJYYEHHOTO 3HAYCHUS (PU3UIECKOM

BCJIMYNHBbI

11.14

Pemats Ka4ueCTBEHHbBIE 3a7a4H: BBICTPANBaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO ILEMOYKY PACCYXKIECHUM C ONMOPOM HA H3Y4YECHHBIE

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

11.15

Wcnonb3oBath mpu  pemieHUH  y4eOHBIX  3a/ad  COBPEMEHHBIE
nH(OpPMAallMOHHBIE TEXHOJOTMH Uil TIOUCKa, CTPYKTypUpOBaHMS,
UHTEpIpEeTallii W MpEJCTaBlIeHUs] Y4eOHOM W HAay4YHO-TOMYJISIPHOMN
nHpopMaluy, TOJYYEHHOW W3 pa3IUYHbIX HCTOYHUKOB; KPUTHUYECKU

aHAIM3UPOBATH MOJy4aeMyI0 HH()OPMAIUIO

11.16

OOBSICHATh TPHUHITUIBI JCUCTBUS MAalIuH, TPHUOOPOB M TEXHHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBUS HX O€30MacHOTO HCIOJb30BaHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBoauTe mNpuUMepbl BKJIaJa POCCUHUCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKd, B OOBSICHEHHE IPOILIECCOB OKPYXKAIOUIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TeOpeTHUECKUE 3HAHUS 110 (PH3HUKE B MOBCETHEBHOMN )KU3HU
Uil obecnieyeHus: 0€30MacHOCTH MMpH  OOpalleHHH ¢ MpudopaMu U
TEXHUYECKUMH YCTPOHUCTBAMH, JUISI COXPAHCHHS 370POBbsI U COOJIOACHUS

HOPM 3KOJIOTHYECKOI'0O ITOBEACHHUS B OKp}I)KaIOIHeﬁ cpeae

11.19

Paborats B rpynmne€ € BBIIIOJTHCHUEM PAa3JINYHBIX COIMAJIbHBIX poneﬁ,
IJIaHUPOBATb pa60Ty T'pYIIIbI, pallMOHAJIBHO PAaCIIpEACIIATh 00513aHHOCTH U
IJIaHUPOBATh JACATCIIBHOCTL B HECTAHAAPTHBIX CHUTyaAllUAX, aJACKBATHO
OLCHHWBATL BKJIAA KaXKIAOro0 H3 YYACTHHUKOB TPYIIIBI B PCHICHUC

paccMaTpuBaeMoi poOIeMsl




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasaena

Konx nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble JJIEMEHTBI COACPKAHUSA

OU3NKA U METOJbI HAYYHOI'O ITIO3HAHUA

11

®usuka — Hayka o npupoze. Hayunele meTomas!
IIO3HAHMUS  OKPYXKaroLIEro MUpa. Pounb
JKCIIEPUMEHTA U TEOPUH B MPOLECCE MO3HAHUSA

IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MopaenmupoBanue  (GU3HYECKUX  SBICHUW W
nporieccoB. Haydnbie THmmoTe3bl. Dusnmyeckue
3aKOHBI M TEOPHH. [ 'paHWIBI TPUMEHUMOCTH
(GU3HYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.
Ponr wm wmecro ¢usuku B GopMHUpPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBl MHpaA, B

MPAKTUYECKON NESITEIBbHOCTH JIOJICH

MEXAHHKA

KNHEMATHKA

211

MexaHndyeckoe JBHKCHUC. OTHOCHUTENHLHOCTD
MEXaHUYCCKOIo AIBMKCHUS. Cucrema oTcuéra.

Tpaexropust

2.1

2.1.2

[Tepememnienue, ckopocTh (CpemHsisi CKOpPOCTb,
MT'HOBEHHast CKOPOCTb) u YCKOpEHHE
MaTepuaIbHOW TOYKH, HUX MPOEKIMH Ha OCHU
cucteMbl koopauHat. CliokKeHue NnepeMeneHui

U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JIBHWKCHUE. I'padpuxu
3aBUCUMOCTU KOOPJAMHAT, CKOPOCTH, YCKOPEHUS,
IIyTU U TEPEMEILECHNUS MAaTepUaIbHOM TOYKH OT

BpPEMCHU




214

CBoOoiHOE majeHue. Y CKopeHrne cB0O0HOTO

HaacHUs

2.15

KpuBosmmueiinoe  aBuxkenue.  PaBHOmepHoe
JABUXXCHUC MaTepHaHBHOﬁ TOYKHU 10
OKPY’KHOCTH. YTIJIOBast CKOPOCTb, JIMHEHHAas
CKOpOCTb. [Iepuon u 4acToTA.

LlenTpOCTpEeMUTEIEHOE YCKOPEHHE

2.1.6

TexHnueckue yCTpOMCTBA: CIIUJIOMETD,
JBWKCHHE CHApsOB, LEMHBIE W PEMEHHBIC

nepeaadn

2.1.7

[IpakTnueckue paboThI. N3mepenue
MTI'HOBEHHOM CKOPOCTH. Uccnenosanue
COOTHOUIEHUSI MEXKJy NyTIMH, IPOWUIECHHBIMU
TEJIOM  3a  [OCJIeJOBaTelbHbIE  paBHBIC
MNPOMEXYTKH BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBW)KEHUHM C HAYaJIbHOM CKOPOCTBIO, PaBHOMU
Hymo. M3ydeHue ABMKEHUA IIapvKa B BS3KOU
KuakocTd.  W3ydeHue — OBMOKEHHS — Teua,

OpOIIEHHOTO TOPU30HTAIHHO

2.2

JUHAMUKA

221

[Ipuniun otHocutenbHOCTH ["anmunes. IlepBblii
3akoH HrploToHna. HHepuuanbHble CHCTEMBI

oTcuéra

2.2.2

Macca Tena. Cuna. IlpuHnun cyneprno3unuu

CHII

2.2.3

Bropoit 3akoH HproToOHa I MaTepUAIbHOM
TOYKM B HMHEPUHUAILHOW CHCTEME OTCYETa
(MUCO). Tperuit 3axkon  HproToHa s

MaTCpHAJIbHBIX TOUCK

224

3akoH BCCMUPHOT'O TATOTCHUA. Cuna TsOHKECTH.

HepBaﬁ KOCMHUYCCKAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHUS

CKOJIBXKCHHUA n culia TPCHUMA IIOKO.




Kosddunment tpenms. Cuna cOmpoTHBIICHUS

IMpUu ABWXKCHUU TECJIAa B ) KUAKOCTHU HUJIU a3

2.2.7

[TocrynmarenbHOoe W BpamiaTelibHOE JIBUKEHUE

a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoMeHT cuIbl OTHOCHUTEIBHO OCH BpaliCHUsA.
[Imeqo cuipl. YcnoBus paBHOBECUS TBEPAOIO
tena B UICO

2.2.9

Texnuueckue YCTPOMCTBA: MO IIIATTHUKH,

JABMIKCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboTsl. M3ydeHue ABUKEHUS
Opycka 10 HAaKJIOHHOW IUIOCKOCTH  TOJ
JIEUCTBUEM HECKOJIbKMX cui. HccrnenoBanue
3aBUCUMOCTH CHJI YIIPYTrOCTH, BO3HHUKAIOIINX B
nehopMupyeMold  TIPYyKHWHE W PE3UHOBOM
oOpasnie, OT BeIMYMHBI WX JedopMaIuu.
UccnenoBanue ycioBUil paBHOBECHS TBEPAOTO

T€J1a, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHbI

COXPAHEHMUS B MEXAHUKE

23.1

Nmnynec  MaTepuanbHOW  TOYKH, CHUCTEMBI
MaTepUajgbHBIX TOuYeK. Mmmynbc cuibl U

HN3MCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHus umnyiasca B HCO.

PeaktuBHOE JABHIXCHHUEC

2.3.3

PaGora cunsl

2.3.4

MomiHoCTE CHIIBI

2.3.5

Kunernueckas QHCPIuAa MaTepI/IaJIbHOﬁ TOYKH.

Teopema 0 KUHETUYECKOW YHEPTUU

2.3.6

[lorenumaneHast  sHeprus.  IloreHumanbHas
SHEprus ynpyro JIeGpOpMHPOBAHHOW MPYKUHBI.
[lorenumaneHast ~ SHeprusi  Tena  BOJNU3HM

IMMOBEPXHOCTHU 3emiu

2.3.7

IloTeHumanbHble M HEMOTEHIHMAIbHBIC CHIIBL.
CBs3b pa6OTLI HCIMIOTCHIOMAJIBHBIX CHJI C

W3MEHEHHEM MEXaHHYECKOM OHEPTHUU CHCTCMBI




TeNl. 3aKOH COXPaHEHMs] MEXaHUYECKON SHEPIUU

2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHHUS
239 TexHuueckue yCTpOMCTBA: JBM)KCHHE PAKET,
o BOJIOMET, KOIEP, NPYKUHHBIN TUCTOJIET
[Ipaktnueckue pabGoTsl. M3yueHue  cBs3u
2310 CKOPOCTEM Tel IIpU  HEYNpyromM  yjaape.

UccnenoBanme  cBs3m  paboOTBl  CHJIBI €

W3MCHECHHEM MEXaHHICCKOM OHCPruu TCjIa

MOVJIEKYJIAPHAS ®U3UKA U TEPMOJNHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH

311

OcHoBHbIE T0JIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU. BbpoyHnoBckoe
neuxenue. Juddysusa. Xapakrep IBUKEHHUS U

BSaI/IMO)IefICTBPISI YJacCcTHll BEIIICCTBa

3.1.2

Mogenu cTpoeHUs Ta30B, JKUAKOCTEH U TBEPIBIX
Tel U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE

3THUX MOJEIIEN

3.1.3

Macca monekyn. KosndecTtBo — BemiecTBa.

[TocrosHHas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmepatypa u eé

u3mepenue. [lkana remneparyp Lenbcus

3.1.5

Monens UJ€aJILHOT'O rasa. OcHoOBHOE
ypaBHEHHUE MOJICKYJIIPHO -KHHETHYECKOM

TCOPHUH UACAJIbHOI'O Ira3a

3.1.6

AOcomoTHas Temmeparypa Kak Mepa cpenHei
KUHETUYECKOM SHEPruu TEIIOBOTO JIBKCHUS

yactui ra3a. [llkana remneparyp KensBuna

3.1.7

VYpasuenune Knaneiipona — MenzaeneeBa. 3akoH

JlanbToHa

3.1.8

T'a30BBIE€ 3aKOHHI. I/ISOHpOHCCCH B HUACAJIbHOM
ra3¢ ¢ IIOCTOAHHBIM KOJIHYCCTBOM BCIICCTBA:

U30TepMa, U30Xopa, n3obapa

3.1.9

Texnuueckue yCTpoOiicTBa: TEPMOMETP,




OGapometp

3.1.10

[Ipaktuyeckue pabotel. 3mepeHne Macchl
BO3JlyXa B KJIIACCHOW KoMHare. MccienoBanue
3aBUCUMOCTU MEXJy IapamMeTpaMu COCTOSHUS

pa3pekeHHOTO ra3a

3.2

OCHOBbBI TEPMOJINHAMUKHU

3.21

TepmonnHamuueckass cucreMa. BHyTpeHHsA
SHEpPIUslT TEPMOJMHAMMYECKOM CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonuuectBo Ttemnotel u pabota. BHyTpeHHss

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Buapl  Temomepemaun:  TEIIOTPOBOTHOCTD,
KOHBEKIIMS, Hu3ydeHue. TemmoéMKOoCTh Tena.
VnenpHasg TEIIOEMKOCTL BemiecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILIONEPpCaa4YC

3.2.4

IlepBoiii 3akoH TepMmoauHamMuku. [IpumeHeHue
MEPBOTO 3aKOHa TEPMOIUHAMUKU K
usonponeccaMm. ['papuueckas HHTEpHpeTanus

paboThl Taza

3.2.5

TemmoBble MamuHbl. [IpuHIUIBL  OEHCTBUA
TeIIOBbIX MamuH. [IpeoOpazoBaHus SHEpPTHH B
TeIIOBbIX MamuHaX. KoaddumueHT monesnoro
nevictBust (manee — KIIJ[) TeniaoBoil MammuHBI.

ukn Kapno u ero KITJ]

3.2.6

Bropoii 3aKOH TEPMOJUHAMHUKHU.
HeobOpatumocts  mporieccoB B MPUPOJE.
TemoBbie JIBUTATEIIH. DKOJIOTHYeCKHe

HpO6HCMBI TCIIOOGHCPICTUKHN

3.2.7

Texanuueckue YCTpOﬁCTBaZ JABHUI'aTCJIb
BHYTPCHHECTO CrOpaHusd, OBITOBOI XOJOJHUJIbHHUK,

KOHJIULIUOHED

3.2.8

[Ipaktuyeckue padoTsl. M3mepenue ynenbHOU

TEIUIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOSAHMUSA BEIHLIECBA. ®A30BBIE IIEPEXO/IbI




[MapooOpa3zoBanue 1 KoHIeHcauus. Vcniapenue u

KUTICHWE. YJeNbHas TEeIioTa rmapooOpa3oBaHMSL.

331 3aBHCUMOCTh ~ TEMIIEPATypbl  KUNCHUS  OT
JTaBJICHUS
332 AOcooTHAsT M OTHOCHUTENbHAs BJIAKHOCTH
o BO3ayxa. HacelmeHHb nap
TBépnoe teno. Kpucrammueckue u aMmop@Hbie
3.3.3 Tena. AHH30TPONHS CBOWCTB  KPHCTAJIOB.
Kunxue kpucramibl. COBpeMEHHBIE MaTePUAITBI
334 [MnaBnenne W KpucTaUM3amus. Y AelIbHAs
o TerioTa rmasyienus. Cyonumarus
3.35 YpaBHEHHE TEIJIOBOTO OaaHca
TexHuueckue  yCTpOMCTBA: TUTPOMETp U
338 TICUXPOMETD, KaJIOPUMETD, TEXHOJIOTHH
o MOJIydeHUSI COBPEMEHHBIX MAaTepHaJIOB, B TOM
YHclie HAHOMATEePHAaJIOB, 1 HAHOTEXHOJIOTUU
[IpakTuueckue padoTel. Mi3MepeHne BIaKHOCTH
3.3.7
BO31yXa
4 IJEKTPOAUHAMHUKA
IJIEKTPOCTATHUKA
i1l OnekTpu3anus Tell. DJeKTpudueckud 3apsa. [[Ba
o BUJIa IEKTPUYECKUX 3aPsI0B
412 [TpoBOAHMKY, AUDIEKTPUKH U TTOTYITPOBOHUKA
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
414 B3aunmoneiictue 3apsinoB. 3akoH Kynona
41 DNeKTpUIecKoe noJie. Hanpsoxk€anocthb
ALE ANEKTPUYECKOTO HOJIS. [punamn
o CYTEPIO3UINH. Jluann HANPSHKEHHOCTH
ANEKTPUYECKOTO MO
416 PaGora cunm  27EKTPOCTATUYECKOTO  IMOJISL.
o [Torenuman. PazHoCTh NOTEHIMATIOB
417 [IpoBoMHUKM W AUAIEKTPUKH B TIOCTOSHHOM

OJICKTPUYCCKOM II0JIC. I[I/IZ-)JICKTpI/I‘{eCKa}I




IMPOHUIIACMOCTDb

DNEeKTPOEMKOCTD. Konpnencarop.
4.1.8 OneKTpOEMKOCTh  IUIOCKOTO  KOHJEHCATopa.
DHeprus 3aps>KeHHOT0 KOHJIEHCAaTopa
Texuuueckue ycTpoiicTBa: AJIEKTPOCKOTI,
419 AIIEKTPOMETpP,  AJIEKTPOCTaTHUYECKas  3alluTa,
o 3a3eMJICHHE dJIEKTPONPHOOPOB, KOHAEHCATOD,
KCEpPOKC, CTPYHHBIN IIPUHTED
4110 [IpakTnueckue paboThI. N3mepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

MOCTOSIHHBIN SJIEKTPHUECKHAM TOK. TOKHU B PA3JIMUHBIX

CPEJIAX

42.1

VYcenosus CYIIIECTBOBAHUS HOCTOSTHHOTO
3JIEKTpUYECKOT0 TOoKa. Mctounuku Toka. Cuna

ToKa. [loCTOAHHBINA TOK

4.2.2

Hanpspkenue. 3akon Oma st ydacTka 1enu

4.2.3

DJIEKTPUYECKOE  COMPOTHUBIICHUE. Y IETBbHOE

COIIPOTHUBJICHUEC BEIICCTBA

4.2.4

HOCHGHOB&TGHBHOG, nmapajjiCJIbHOC, CMCIIaAHHOC

COCANHEHUEC ITPOBOIHUKOB

4.2.5

PaGoTa snekrpuyeckoro toka. 3akoH Jxoyms —

Jlenna

4.2.6

MOH_[HOCTB OJICKTPHUYCCKOI'O TOKaA

4.2.7

anektpoaBkymas cuia (mamee — DJJIC) u
BHYTPEHHEE CONPOTHUBICHHE HCTOYHUKA TOKA.
3akon Oma g TONHOW  (3aMKHYTO)

3J'IeKTpI/I‘leCKOI71 O CIIN. KOpOTKOC 3aMBIKaHHUC

4.2.8

3HeKTpOHHaH IpOBOAUMOCTD TBépI[BIX
MCTAJIJIOB. 3aBUCUMOCTb COIIPOTUBJICHUA
MCTAJlJIOB oT TEMIICPATYPHI.

CBepxXmpoBOIUMOCTh

4.2.9

OnekTpuueckuidi TOK B Bakyyme. CBolicTBa

OJICKTPOHHBLIX ITYYKOB




4.2.10

[MonynpoBoaauku. CoOCTBEHHAs] U TPUMECHAs
MPOBOJIMMOCTb MOJIYIPOBOIHUKOB. CBOMCTBA P-

n nepexoaa. [ToaynpoBoAHUKOBBIE TPUOOPHI

4.2.11

OneKTpuYecKuié  TOK B DJIEKTPOJIUTAaX.

DIEKTPOTUTHYECKAS JUCCOLMAIIS. DIEKTPOJINU3

4.2.12

DIIeKTpUYECKU TOK B razax. CaMOCTOSITEIbHBIN
U HECaMOCTOATENbHBbIM paspsan. Paznuussle
THIIBl  CAMOCTOSITEJIBHOTO  paspsana. MonHus.

ITna3zma

4.2.13

Texanueckue yCTpOMCTBA: aMIIepmeTp,
BOJBTMETP,  PEOCTaT,  MCTOYHUKH  TOKa,
3JIEKTPOHArpeBATEIbHbIE puoopHI,
JJIEKTPOOCBETUTEbHBIE MPUOOPHI, TEPMOMETP
COMPOTHBIICHUS, BAKYYMHBIH TH0J1, TEPMHUCTOPBI
U (OTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN U0,

TraJlbBaHHKa

4.2.14

[IpakTrueckue pabotsl. U3ydeHne cmenmanHoOTo
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC uCTOYHMKA TOKAa M €ro
BHYTpEHHero comnpotuBieHus. HaOmonenue

OJICKTPOJIMU3a

11 KIJACC

Kox Koanposepsiemoro
pasaena 3JIeMEeHTAa

IIpoBepsiemMble Y1eMEHTHI COIEPKAHUS

4

JIEKTPOJUHAMUKA

MATHHUTHOE ITOJIE. QJIEKTPOMATI'HUTHASA UHAY KA

43.1

IlocTrossHable MarHuTbl. BzauMmonencTBue

INOCTOAHHBIX MaroHuTOB

4.3

4.3.2

MaruutHoe mone. BekTop MarHuTHOU
uHaykuuu. [Ipunoun cynepnosuuuu. Jlnaun
MarHuTHOM wuHAykuuu. KaprtuHa nuHuMi

MarauTHOM HHAYKIOUU TI0JId TMOCTOSSHHBIX




MAar"HuToB

MarunutHOoe 10J€ IPOBOJHHKA C TOKOM.
Kaptuna nuHUE 1OJS JJIMHHOTO IPSMOIO

MMpOoBOAHUMKA HW 3aMKHYTOI'O KOJIBLCBOI'O

433 MPOBOJHHMKA, KATYIIKH C TOKOM. OIBIT
Opcrena. B3aumopaeiicTBue NpPOBOJHUKOB €
TOKOM
4.3.4 Cuiia Amriepa, e€ MOIyJb M HalpaBJICHUE
Cuna JlopeHia, €€ MOay/lb M HalpaBlICHUE.
JIBM>keHHe 3apsKECHHOU YJaCTHUIIBI B
4.3:5 OJTHOPOTHOM MaTrHHTHOM Tione. PaGoTta cuibl
Jlopenna
4.3.6 SIBieHMe NEKTPOMArHUTHOM MHAYKIIUN
4.3.7 IToTOoK BEKTOpa MarHUTHOM MHIYKIIUN
138 OJIC mHaykuu. 3aKOH 3JIEKTPOMArHUTHOU
o uHaykunu Papanes
BuxpeBoe anektpuyeckoe moise. IJIC
43.9 UHAYKUAA B TPOBOJHUKE, ABWKYILEMCS
o MOCTYMAaTeIbHO B OJHOPOJHOM MarHUTHOM
noJie
4.3.10 [IpaBuio Jlenna
NuayKkTUBHOCTh. SIBIEHHME CAMOUHIYKIIMH.
43.11
OJIC camouHAyKIIMU
DOHeprusi MarHUTHOTO TIOJIA KaTYIIKU C
4.3.12
TOKOM
4.3.13 DNIEKTPOMArHUTHOE T10JIe
TexHudyeckue  yCTpOicTBa:  MOCTOSIHHBIE
4314 MarHuThI, AIIEKTPOMArHUTHI,
AIIEKTPO/IBUTATETh, YCKOPUTEIH
AIIEMEHTApPHBIX YaCTHUII, HAYKIIMOHHAS [1€Yb
[IpakTuueckue paboTHI. Nzyuyenune
4.3.15 MarHMTHOTO TMOJS KAaTyIIKU C  TOKOM.

HccnenoBanue JIeiCTBUSA IIOCTOAHHOI'O




Mar"Hura Ha paMKy ¢ TokoMm. HccnenoBanue

SABJICHUA 3JI€KTpOMaFHI/ITHOﬁ HHIAYKIUU

KOJIEBAHUA U BOJIHbBI

5.1

MEXAHMUYECKHUE U QJIEKTPOMATI'HUTHBIE KOJIEBAHUSA

5.1.1

KonebarensHas cUCTEMA. CBoOoubie
koieOanus. [apMoHWYeckwe  KoJieOaHUS.
[Mepuon, wdacrora, ammiutyga u (asa

KoJIe0aHui

5.1.2

[IpyxxuHHBIM MasTHUK. MaTeMaTnyecKuii

MasTHHUK

5.1.3

VYpaBHEeHHE TapMOHUYECKUX  KOJICOAHUIA.
Kunematuueckoe " TUHAMHAYECKOEe

OIHCcaHue KOJIe0aTENLHOIO ABHKEHUS

5.1.4

IIpeBpanienue >HEPrun Npu rapMOHUYECKHUX
koseOaHusx. CBsA3b aMIUIUTYAbI KoJieOaHuU
UCXOOHOW  BEIMYMHBI C  aMIUIMTYyAaMHU

KOJICOaHUH €€ CKOPOCTH M YCKOPEHUS

5.1.5

KonebarenpHbIi KOHTYP. CBo0OogubIe
JJICKTPOMArHUTHBIC KOJICOAHUS B UICATHHOM
K0JIe0aTCIIBHOM KOHTYpE. AHAJIOTHS MEXIy
MEXaHUYCCKUMH H  DJIEKTPOMArHUTHBIMH

kosebanusmu. @opmyna TomcoHa

5.1.6

3akoH COXpaHCHHUA BHEPrud B HACATIBHOM

KoJie0aTeIbHOM KOHTYpPC

5.1.7

BreiHyXeHHbIE MEXaHMYeCKUue KOoJIeOaHHUs.
Pe3onanc. Pesonancuas KpHuBas.
BoiHyX/1€HHbBIE 3JIEKTPOMAarHUTHHIE

KoJIeOaHusl.

5.1.8

IlepemeHHBII TOK. CuHyconaanpHeIi

HepeMeHHHﬁ TOK.

5.1.9

MoIIHOCTh IEPpEMCHHOT'O TOKa.
AMHJ’II/ITYILHOC n l[eﬁCTByIOHICC 3HA4YCHHC

CHJIbI TOKAa U HAITPSPKCHU A

5.1.10

Tpaucdopmarop. [IpousBoacTso, nepenaya u




HOTpeOJICHNEe  AIEKTPUUECKONH  JHEPrum.
OKOJIOTUYECKHE PUCKU IPU IPOU3BOJCTBE
NIEKTPUUECKOU DHEPIUH. Kynbrypa
UCII0JIb30BAHUSA 3JIEKTPO3HEPIUU B

HOBCEIHEBHOU KU3HU

Texnuueckue  ycTpoiicTBa:  celicmorpad,

5.1.11 ANEKTPUYECKU I 3BOHOK, JMHUU
aNIeKTpornepeaay
[Ipaktnueckue  pabotel.  HccnenoBanue
3aBUCUMOCTH TIEPHOJIAa MAaJIbIX KOJeOaHMit
51 12 T'py3a Ha HUTU OT MJIMHBI HHUTH W MAaCChI

rpy3a. McciaenmoBanue MepeMEHHOTO TOKa B
Hend W3 TOCIESIOBATEIFHO COCTUHEHHBIX

KOHJIEHCATOPa, KaTylIKU U Pe3ucTopa

5.2

MEXAHUYECKHUE U 2JIEKTPOMATI'HUTHBIE BOJIHBI

Mexanuyeckue BOJIHBI, yCIOBHS
pacnpoCcTpaHeHUS. [Tepuon. CkopocThb
>21 pacnpocTpaHeHus W JAJUHA  BOJIHBL.
[Tonepeynsle ¥ MPOI0JIbHBIE BOJTHbI
###Par### HWurepdepenuus u audpaxiys
222 MEXaHUYEeCKUX BOJH
3Byk. CkopocTh 3Byka. ['pOMKOCTH 3ByKa.
>23 BricoTta Tona. TeMOp 3ByKa
DONEKTPOMAarHUTHBIE  BOJIHBI. YcnoBus
U3ITyYeHUS JNEKTPOMArHUTHBIX ~ BOJH.
>24 B3aumnas opuentanus BexktopoB E, B u v B
AIIEKTPOMArHUTHOM BOJIHE B BaKyyMe
CaoiicTBa JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHe, TMpeloMJICHHe, MOJspU3aLus,
225 midpakius, uHTepdepeHuus. CKopocTb
JIEKTPOMArHUTHBIX BOJIH
[Mkana AIIEKTPOMAarHUTHBIX BOJIH.
5.2.6 [IpumeHeHne >IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpyHUMOBl  paguoCBsSI3U U TEJIEBUICHUS.
Pannonoxanusi. DNEeKTpOMarHuTHOE

3arpsi3HEHHUE OKPYKAIOIICH CpeJIbl

5.2.8

TexHudeckue yCTpOMCTBA: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, YJIbTPa3ByKOBasl TUAarHOCTUKA
B TEXHMKE W  MeQUUuHEe,  pajap,
pamTuoOnpUEMHHUK,  TEJIEBU30p,  AHTCHHA,

tenepon, CBU-neyn

5.3

OIITUKA

531

[IpssMonMHENHOE paclpOCTpaHEHHUE CBETA B

oxHOpoAHOM cpene. JIyu cBeta

5.3.2

OtpaxeHue cBeTa. 3aKOHBI OTpAXKEHUs
ceera. [locrpoeHune n300pakeHH B TUIOCKOM

3epKaje

5.3.3

[Ipenomnenne cBera. 3akOHBI MPEJIOMIICHUS
CBETa. AOGCOJTIOTHBIH MoKa3aTellb

MMPECIOMIICHUSA

5.3.4

[TommHoe BHyTpeHHee oTpaxkenue. [IpenenbHblii

YroJ1 MIOJIHOTO BHYTPEHHETO OTPAYKEHUS

5.3.5

Hucniepcust cBeta. ClOXKHBIM COCTaB O€I0T0

cBeta. LBer

5.3.6

Cobuparoliue U paccerBaroIllde JUH3BI.
Tonkas nuH3za. @DOKyCHOE paccTOsHHUE U
OnTHYECKast cuia TOHKOM JIUH3BL.
[TocTpoenue u3o0pa>keHuil B cCOOMPAIOUINX U
pacceuBaromux nuH3ax. Popmyna TOHKOMN

JIMH3BLI. YBGHI/IHGHI/IG, JaBacMoO€C JIMH30H

5.3.7

HpeI[CJ'IBI MMPUMCHUMOCTH FCOMCTpI/I‘IeCKOfI

OIITUKHU

5.3.8

Wnrepdpepenuus  cera.  KorepeHTHbIe
HCTOYHUKH. Ycnosus HaOIrI01eHUS
MaKCUMYMOB u MUHUMYMOB B
UHTEpPEPEHIIMOHHON  KapTHHE OT JBYX

CI/IH(I)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpaxmus CBeTa. JudpaknroHHas
pemérka. YcioBue HAONIOACHUS TJIaBHBIX
5.3.9 MaKCHMYMOB npu naJCHUN
MOHOXPOMATHYECKOTO cBera Ha

T(QPaKIUOHHYIO PEIIETKY

5.3.10 [Monsipu3anus cBera

TexHuyeckue yCTpOMCTBA: OYKH, JIyIa,

¢doToanmnapar, MNPOEKIHMOHHBIM  ammapar,

>311 MUKPOCKOTI, TEJIECKON, BOJOKOHHAs OINTHKA,
TUpaKIMOHHAs PEelETKA, TOISPOU
[IpakTnueckue paboThI. N3mepenue

5310 nokaszarenss npenomiieHus. MccnenoBanue

CBOICTB n300pakeHUI B JINH3aX.

HabGmronenue aucnepcun cBeta

3JEMEHTHI CHELIUAJIBHON TEOPUU OTHOCUTEJBHOCTH

['paHunbl  NPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKH. [TocTynatet TEOpUun
6.1 OTHOCHUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJIS
CKOPOCTHM CB€Ta B BakKyyMe, MPHHIIMII

OTHOCHUTEJILHOCTHA DHUHINITENHA

OTHOCHUTENHLHOCTH OJHOBPEMEHHOCTH.
6.2
3aMe,I[J'I€HI/IC BPEMCHHU U COKpalllCHUE NJIWHBL

6.3 DHEprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

Csi3pb Macchl C DHEPrueil M UMIIYJIbCOM
6.4 CBOOOJTHOW  YaCTUIBL. ODHEPrust  MOKOS

CcBOOOIHOM YaCTHIIBLI

KBAHTOBAS ®U3UKA

7.1

3JEMEHTBI KBAHTOBOM ONITUKH

®otonsl. Gopmyna Ilnanka cBsA3uM >HEPruu
7.1.1 ¢doToHa ¢ ero yacToTol. DHEPrust U UMITYJIbC

doToHa

OtkpeiTHEe U HccaenoBaHue ¢GorTodpdexTa.
7.1.2 OnpIThI AlT. Crounerosa. 3aKOHBI

dotorddekra




7.1.3

VYpaBuenue OiHmuTeitHa 11 dorodrddekra.

«KpacHnas rpanuna» poroaddexra

7.1.4

Hasnenue cera. OnbiTel [1L.H. Jlebenena

7.1.5

XUMHNYECKOE JIEMCTBUE CBETA

7.1.6

TexHuueckue ycTpoHcTBa: (OTODIEMEHT,

doTomaTuuK, CoTHETHAs OaTapesi, CBETOIHO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mogens atoma TomcoHa. OTBITE
Pezepdopna mo uccrieqoBaHui0 CTPOSHUS

aTomMa. HnaHeTapHasI MOJCIb aToOMa

7.2.2

[Tocrynatel bopa. M3iydeHne u noriomenue
(GOTOHOB mpH MeEpexoAe aromMa ¢ OJHOTO
YPOBHS SHEPTUHU HA Ipyroil. Bumel cnekTpos.

CnexTp ypoBHEHN SHEPIUU aTomMa BOAOPO1a

7.2.3

BomHoBrle cBolicTBa 4actull. BoJHEI ne
bpoiins. KopnyckynsapHo-BOJIHOBO#
nyanmu3Mm.  Jludpaknus — SJIEKTPOHOB  Ha

KpHUCTaJIax

7.2.4

CronTtanHoe BBIHY)XXJACHHOC M3JIYYCHHC.

YCcTpoiCTBO M IpUHLIUIT PabOTHI Jlazepa

7.2.5

TexHuyeckue YyCTpOWCTBA: CHEKTpalbHbIN
aHan3 (CIIEKTPOCKOIM), Ja3ep, KBAHTOBBIH

KOMIIBIOTEP

7.2.6

[TpakTuueckue paboTHI. Hab6nronenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE AAPO

7.3.1

Metonast Ha6J'IIO)IeHI/ISI n perucTpanuun

OJICMCHTAPHBIX YaCTUL]

7.3.2

OTkpbITHE  pagMOAKTUBHOCTU.  ONBITHI
Pesepdopna mo ompeneneHuro  cocraBa
pamuoakTHBHOrO  m3mydeHus.  CBolicTBa
anb(a-, Oera-, ramMMma-uznydeHus. BnusHue

pPaaAruOaKTUBHOCTH HaA JXUBBIC OPTraHU3MbI




7.3.3

OTtkpbiTHE IPOTOHA U HEWTpoHA. HyknoHHas
monenb sapa leisenbepra — lBaHeHKo.
3apsan  saapa.  MaccoBoe  4ucio - supa.

N30TO0mEI

7.3.4

Anbda-pacna. DNEKTPOHHBIH u
MO3UTPOHHBIN Oera-pacma. ["amma-

u3yyeHue. 3aKOH paJuoaKTUBHOTO pacnaja

7.3.5

OHeprust CBA3M HYKJIOHOB B sifpe. SnepHble

cuibl. Jledekt Macchl sapa

7.3.6

SInepHble peakuuu. [lenenve u cCUHTE3 sSAEp

7.3.7

SnepHbiii peakTop. TepMoOsiAepHBIA CHHTES.
[IpoGnemMbl W TEpPCHEKTHUBBI  SAEPHOI
SHEPreTUKU.  OKOJOTMYECKHE  aCIeKThI

AIEPHOMN YHEPTETUKH

7.3.8

DJIeMEeHTapHbIE YaCTHUIIBI. OTKpbITHE
MO3UTPOHA. DyHIaMEHTAIIbHBIE

B3aUMOJICUCTBUA

7.3.9

Texnuueckue YCTPOICTBA: JIO3UMETD,
Kamepa BuibcoHa, SACpHBIM  peakTop,

aTroMHasa 6oM0Oa

7.3.10

[Ipaktuueckne  paboTel.  McciemoBanue

TPEKOB YacTHIl (TI0 TOTOBBIM (hoTOorpadusm)

IJIEMEHTBI ACTPO®U3UKU

8.1

Bun 3BEé3gHoro Heba. CosBesnus, spKHE

3Bé3,Z[BI, III1aHCThI, UX BUAMMOC IBHXKXCHHC

8.2

ComHeyHnast cucreMa. IlmaHeTel 3eMHOM
TPYIIIIBI. IImaHeThI-TUTaHThI U UX CIIYTHHKH,
KapJINKOBBIC IJIAHCTBI. Maisie TCJ1a

CoHEUYHOH CUCTEMBI

8.3

Connme,  dotochepa u  armocdepa.

ConHe4yHast aKTUBHOCTh

8.4

Wcrounnk sneprun CostHa U 3BE3]1

8.5

3Bé3£[BI, HUX  OCHOBHBIC  XAPAKTCPUCTUKU:




Macca, CBETUMOCTb, paJInyC, TeMIlepaTypa, ux
B3aUMOCB:3b. JlnarpaMMa  «CHEKTpaJIbHBIN
KIIACC — CBETUMOCTB». 3BE3NBI TJIABHOU
IOCJICA0BATCIILHOCTA. 3aBUCHUMOCTh «Macca —
CBETHUMOCTbY pini: 3BE3] TJIaBHOM

noCJICA0BATCIIBHOCTHU

8.6

###HPar###BuyTpeHHee  cTpoeHue  3BE3N.
CoBpemeHHbIE MPEACTaBICHUS o]
HPOUCXOXKIEHUH U dBomonny CosHIa u 3BE3.

DTarnsl KU3HUA 3BE3]

8.7

Mneunsii  Ilyrte — Hama [amakTuka.
CnupanbeHas CTPYKTypa lNamaxTukn,
pactpeneneHre 3BE3M, Ta3a W IBUIN.
ITonoxxenne wu  gBwxkenume ComHna B
lamaktuke. Ilmockas w  cdepudeckas

HOJICUCTEMBI I aJlakTHKU

8.8

Tumel  rajakTHK. Pagnoranaktuku u

KkBa3apbl. UEpHBIE BIPHI B sIpax TajJakTUK

8.9

Bcenennas. Pacmiupenne Beenennoil. 3akoH
Xab06ma. Paszberanue ramaktuk. Bospact wu
panuyc Bcenennoit, Tteopus bBoubiioro
B3pbIBa. Mojenb «ropsueit BceneHHO.

PenuxroBoe H3JIY4YCHHUC

8.10

MacmrabHas CTPYKTYypa Bcenennoid.
Meraranaktuka. Hepeménasie mpoOiaeMsl

aCTpOHOMUHA




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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