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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUU W TpeOOBaHUM K pe3yibTaTam
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNIbHOM MporpaMmebl, npeactaBieHHbIX B OI'OC
COO, a Takxe ¢ yu€roM (enepanbHO padboyed NPOrpaMMmbl BOCIUTAHUA U
KOHIIETIIIMK TpernojiaBanusi yueOHoro mnpeamera «DPusnka» B 00pa3zoBaTEIbHBIX
OpraHU3aAUAX Poccuiickoit Oenepannu, peaNU3yIOIMX OCHOBHEIE
o0pa3oBaTebHbIE MPOTPAMMBI.

Copepxanne mporpamMmbl 10 (U3MKE HaAMpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHON KapTUHBI MUpa ooydaromuxcs 10—11 knaccoB nmpu 00yueHHH
X Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AESTEIbHOCTHOTO MOJIXOJa.
[Iporpamma no ¢usuke coorsercTByeT TpedboBanusm GI'OC COO k miiaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM Pe3yJibTaTaM OO0y4YEHUsl, a TaKKe
YUHUTBIBAET HEOOXOJMMOCTh pEANTM3alUy MEXKIPEAMETHBIX CBsI3€id (PU3UKH C
€CTECTBEHHO-HAYYHBIMU yU€OHBIMU NpeAMETaMU. B Hell onpenensitoTcsi OCHOBHBIE
1eJn U3ydeHus (U3UKH Ha YPOBHE CpEHEro oluiero o0pa3oBaHusl, INIAHUPYEMbIE
pe3ynbTaThl  OCBOGHMSI Kypca (U3MKHM: JIMYHOCTHBIE, METalpeaMETHbIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[TporpamMMma no ¢pu3rKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (pu3uku Ha 0a30BOM ypOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera «dusnka» no rogam o0yueHHs..

®u3zuka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYMAas B
KauyecTBe y4eOHOro MpeAMeTa B IIKOJIE€, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpyskarorieM Mupe. [IIkonbHbIN Kypc GU3UKHA — CHCTEMOOOPA3YIOIIHiA
JUIS. €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB W SBJICHUH, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszuyeckoir reorpadueir u actpoHomued. Mcmosib3oBaHME U AKTUBHOE
NpUMEHEeHne (U3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep MW pa3BUTHE
Pa3HOO0OpPa3HBIX TEXHOJIIOTUH B cpepe SIHEPTEeTUKU, TPAHCIIOPTa, OCBOECHHUSI KOCMOCA,
IIOJIyYEHHUs] HOBBIX MAaTEpPHAJIOB C 3a/JlaHHBIMU CBOMCTBaMHM M Apyrux. M3yuenwue
(U3UKM BHOCUT OCHOBHOM BKJIa/ B (DOPMUPOBAHHNE €CTECTBEHHO-HAYUYHON KapTHUHbI
Mupa oOydarouuxcs, B (OpMUpOBaHME yMEHUN MPUMEHSATHh HAYYHBIM METOJ
MO3HAHUS MTPHU BBIMOJHEHUN UMHU YU4E€OHBIX UCCIIET0OBAHUM.

B ocHOBY Kypca Gpu3nku 1151 ypOBHS CpETHET0 O0IIEro 00pa3oBaHus MOJI0KEH
PAI UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €I0 TOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCeX pa3lenoB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3UKHU.



Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKu
o0beMHEH BOKpYr ¢u3nyeckux Teopuil. BemymuM B Kypce sBIsieTCs
(dopMupoBaHrE MPEICTABICHUH O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanmzanus mpejmnosiaraeT HCIOJIb30BaHHUE
TYMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAYKW, OCMBICICHUE CBA3U PA3BUTHUSA
($U3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMHU MTPOOJIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypce hbu3uku rnpemnonaraet 3HakoMCTBO
C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTHUECKUX NMPHIOKEHUN H3y4YEHHBIX
TEOPHUH U 3aKOHOB.

Hoes »skonocuzayuu peanusyeTcss TOCPEICTBOM BBEIEHHUSA DIIEMEHTOB
CollepKaHMUsl, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JieM pallMOHAIIBHOTO MPUPOOTIONIb30BAHMS U SKOJIOTMUYECKO 0€30I1acCHOCTH.

Crep>KHEBBIMU 3JIEMEHTAMHU Kypca (PU3UMKH Ha YpOBHE CpEIHEro oOIero
oOpa3oBaHus SBISAIOTCS (hU3Mdeckue Teopuu (GopMHpPOBaHUE IMPEACTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3HUECKOW TEOPUH, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX IIPEICTABICHUAX O IPUPOJIE, TPAHUIIAX IPUMEHUMOCTH
TEOpUH, 151 OMUCAHUSI €CTECTBEHHO-HAYUHBIX SBJICHUH U IIPOLIECCOB).

CHCTeMHO-IeSTENbHOCTHBIA NOAXO0M B Kypce (DU3UKH peaau3yeTcsl Mpex.ie
BCEro 3a CYET OpraHU3alMH HKCIEPUMEHTATBHOU AEATEIbHOCTH OOYyYarOIIUXCS.
J1i1st 6a30BOr0 ypOBHA Kypca (PU3HKH — 3TO UCIIOJIB30BAHUE CUCTEMBI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX KCIIEPUMEHTOB U J1a00paTOPHBIX padOT, KOTOPbIE B IpOrpamMme
no (usuke 0ObEIUHEHBI B OOIIMI CIMUCOK YYEHHUYECKHX MPAKTUYECKUX padoT.
Boigenenre B yKa3aHHOM IiepedHe JabopaTOpHBIX pPadOT, MPOBOAMMBIX IS
KOHTPOJISL U OLIEHKH, OCYHIECTBIISIETCS yYaCTHUKaMU 00pa30BaTeNbHOTO IMpoliecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAaHWPOBAHUSI W OCHalIeHus kaOunera (usuku. Ilpu
3TOM OO0ECHeurBaeTCs OBJAJACHUE OOYYAIOUUMHUCS YMEHHUSIMH [POBOAUTH
KOCBEHHbIE HM3MEPEHHUs, HMCCIECAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U
MTOCTAaHOBKY OIBITOB MO MPOBEPKE MPEIJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHuE yensieTcs peuIeHUIo pacuETHBIX U KAYeCTBEHHBIX 3a/1ay.
[Ipu 5TOM 111 pacYETHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a4a4M C sIBHO 3a1aHHOM
(du3nueckoil MOJENbl0, TMO3BOJSIOIIME MPUMEHATh M3YyYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO pazleina Kypca, TaK W MHTETPUPYS 3HAHUA W3
pa3HbIX pa3znenoB. [ KauyeCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0oOBbACHEHHE MpOoTeKaHusi (U3MYECKUX SBJICHUA W TPOLECCOB B OKPYKAIOIIEH
KU3HU, TpeOyromue BbIOOpa (PU3MUECKONW MOAEIM Uil CUTYyallMu MPaKTUKO-
OpUEHTHUPOBAHHOTO XapakTepa.



B cootBerctBuu ¢ TpedboBanusamu @I'OC COO k maTepraibHO-TEXHUYECKOMY
o0ecrniedyeHn0 y4eOHOro mpolecca 0a30BbId ypOBEHb Kypca (PU3MKH Ha YPOBHE
cpenHero oomiero o0pa3oBaHMSA JOKEH HM3y4yaThCsl B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (U3MKH WU B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 1MKIa. B kaOuHere QU3NKU OJKHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpYyJIOBaHWE ISl BBINOJHEHUS YKa3aHHBIX B IIporpamme I10
¢u3MKe yUCeHUYECKUX MPAKTUIECKUX PadOT U JEMOHCTPAaLlMOHHOE 000pyI0BaHuE.

JlemoHCTpaninoHHOEe o0OopyaoBaHuE (opMuUpyeTcs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTATOYHOCTH M  OOECIEeYMBAET MOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe 10 (U3MKE KIIIOUYEBBIX JEMOHCTpALUA Jis
UCCIEIOBAHMS  M3y4Yae€MbIX SBICHHMHA W  MPOLECCOB, OSMIHMPUYECKUX H
(yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHI.

JIaboparopHoe 00OpymOBaHUE [UIsI YYEHHYECKUX MPAKTHUUECKUX paboT
(GopMupyeTcss B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydarommxcsi. TeMaTH4ecKHMe KOMILIEKThI
7a00paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITh TIOCTPOEHBI HAa KOMILIEKCHOM
WCIIOJIb30BaHUU AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMH LIETSIMU U3YUYEHUS (PU3UKU B 00111EM 00pa30BAHUU SBIISIOTCA:

e (opMHpOBaHHE HUHTEpeCa M CTPEMJICHUS OOYYaroIIMXCSi K HAYYHOMY
U3YYEHUIO MPUPOJIBI, PA3BUTHE HX HMHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ IO3HAHUSA U (popMUpOBaHUE
MCCJIEIOBATEIBCKOIO OTHOIIECHHS K OKPYKAIOIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3ybTaTa U3yueHHs OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DH3HKU;

e (opMupoBaHHE YMEHUNH OOBSCHATH SBJICHHUS C HCIOJIb30BAHUEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTAaBICHUN O ponu (U3UKU A Pa3BUTUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHre 3TUX 1iesied 00ecreurBaeTCsl PEelIeHUEeM CIEAYIOMMX 3a/1ad B

nporuecce U3yyeHus Kypca GU3NKU Ha YPOBHE CpeHEro oo1ero oopa3oBaHus:

e MpuOOpEeTEeHNE CUCTEMbI 3HAaHUHN 00 00X PU3HUUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpUSX, BKIIOYAs MEXaHUKY, MOJIEKYJISIpHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKU;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBJICHUA B TPUPOAE U NS TNPUHATHUS
MIPAKTUYECKUX PELICHUM B MIOBCEIHEBHOW KU3HU;



e OCBOEHHE CIOCOOOB pEIIEHUs pa3IUYHbIX 337a4 C $BHO 3aJIaHHOMN
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOATEIHHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPUHIMUIOB JECUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSIHUS HAa OKPYKAIOUTYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
$u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a W HHTEPHpPETaluu HH()OpMAIIHH,
OTIpEeICICHHS IOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCIIOBHUM NJISi Pa3BUTHsI YMEHHUI MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenune ¢u3uku (0a30BbIi ypOBEHb) Ha YpPOBHE CpEIHEro OOIIEro
oOpazoBanus orBoautcsa 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIENIO), B
11 knacce — 68 4acoB (2 yaca B HEJIEINIO).

[Ipemyaraembiii B mporpamMme 1o (¢u3MKe TMepeueHb JabopaTOpHBIX U
MPAaKTUYECKUX paOOT SBISETCS PEKOMEHIOBAHHBIM, YYUTENb [EJIaeT BBIOOP
MpoBeACHUS J1a0OpaTOpHBIX pPabdOT M OMNBITOB € YYETOM HMHIWBHAYaJIbHBIX
0COOEHHOCTEHN 00yUaroIMXCA.



COIEPKAHUE OBYYEHUA
10 KITACC

Pa3znen 1. ®u3nka u MeTOAbI HAYYHOI'O O3HAHMSA

@duznka — Hayka O npupozae. HaydHble METOIBI IO3HAHUS OKPYKAKOLIETO
mupa. PoJib 3KCIiepuMeHTa ¥ TEOPUH B IIPOLIECCE MO3HAHUS IPUPOBL. DKCIIEPUMEHT
B (hu3HKe.

MonenupoBanue (Gu3NYECKUX SBICHUA M TporieccoB. HayuHble THUIIOTE3BI.
®du3nyecKkue 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponp u mecro ¢usuku B (GOpMUPOBAHUM COBPEMEHHON HayYHOW KapTUHBI
MHPA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasoroBsle U LUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe IBHKEHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHKCHHSL.
Cucrema orcuéra. TpaekTopus.

[lepemernienne, CKOpOCTh (CpeAHsIsi CKOPOCTh, MTHOBEHHAs CKOPOCTb) M
YCKOPEHHUE MaTepuaJbHONW TOYKHM, UX MPOEKIMM Ha OCU CHCTEMBI KOOpIWHAT.
CioxxeHue nepemMelieHnii U CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE TMpsSMOJUHEWHOE IBMXeHue. ['paduku
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U TMepeMelIeHus
MaTepUaIbHOU TOYKH OT BPEMEHH.

CBoboaHoe majieHue. Y CKOpeHHue CBOOOTHOTO TTaICHUSI.

Kpusonunennoe npmxenue. J[BuKeHne MaTepruaIbHON TOYKH 10 OKPYKHOCTH
C MOCTOSIHHOM MO MOZIYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHENHASA CKOPOCTb.
[Tepuon u wactora obparieHus. LleHTpocTpeMUTENPHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIHAOMETP,
JBH)KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TIEpeaadn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUETA, WILTIOCTPALIUS KUHEMATUYECKUX XapaKTEPUCTUK
JIBYKEHUSI.

[IpeobpazoBanue IBHKEHUM C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOnronenue nBMKeHHUS Teja, OPOIIEHHOTO MOJ YIjoM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJCHHUS.

Hanpagiienue cCkopocTu 1py ABUXKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenne HEPABHOMEPHOTO ABUKEHHS C LEIbIO ONPEAEIECHNUS MTHOBEHHOM
CKOPOCTH.

HUccnegoBanne COOTHOLICHHS MEXAY HYTSIMH, NPOUIACHHBIMU TEJIOM 3a
MOCJICIOBATEIIbHBIE PABHBIE MPOMEXYTKM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yueHue IBMKEHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHimn  otHocutenbHOCTH  ['aymumesa.  IlepBeii 3akoH  HproToHa.
NHepunanbHble CHCTEMBI OTCUETA.

Macca Tena. Cuina. [punuun cyneprio3unnu cuil. Bropoit 3akon Herotona 1ist
MarepuaibHOU TOUKU. Tpernii 3akoH HproTOHA UIs1 MaTeprabHbIX TOUEK.

3akoH BcemupHoro TtaroteHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunsl Tpenus (1moxosi, CKoJabxkeHus1, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIRKEHUS U cuiia TpeHus nokos. KoaddumueHT tpenusi.
Cuna conmpOTUBIICHUS NPU ABUKECHUU TEJIA B )KUJKOCTH WJIU Tase.

[TocTynaTensHOE U BpalllaTeIbHOE ABMYKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OcCH BpamieHus. I[lmedo cumnbl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHudeckne yCTpOWCTBA M NPAKTUYECKOE TPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHre nHEpUUH.

CpaBHeHHME Macc B3aUMOACHCTBYIOIINX TE.

Bropoit 3axkon HeroToHa.

N3mepenne cui.

CroxeHune CuL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Ae€(POpMAIIUH.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOABEME U TAJICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBECU TBEPIOTO TeNa. Buabl paBHOBECH .

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanne 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIMX B NPYKHUHE U
PE3MHOBOM 00pasiie, OT ux aedopMariuu.

UccnenoBanne yclioBUl paBHOBECHS TBEPIOIrO TeEJd, HMEIOLIETO0 OCh
BpalICHUSI.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

NMmnynbc MarepuanbHOM TOYKH (T€Na), CHUCTEMbl MAaTE€pUANbHBIX TOYEK.
NMnynbec cUlbl U1 U3MEHEHUE HUMITYJIbCa TeNa. 3aKOH COXPAHEHUS WMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pa6ora cuinel. MOIITHOCTE CHJIBL.

Kunernueckass »Hepruss MarepuanbHOW Touku. TeopemMa 00 H3MEHEHUU
KHHETUYECKOU SHEPTUU.

[ToreHunanbHas SHEPrUsl. [ToreHunanbHas SHEPTHS yIpYro
nehopMUpPOBaHHOM NPYKUHBL. [loTeHITMaNbHAS SHEPTHS Tella BOJIM3U TOBEPXHOCTH
3emiu.

[loTeHMaIbHBIE W HEMOTEHUHUAbHBIE  CHJIBI. CBsi3b  paboOTHI
HETOTEHIMATBHBIX CUJI C KBMEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHECHUSI MEXaHUUYECKON IHEPTUH.

VYrpyrue v Heynpyrue CTOIKHOBEHHS.

TexHu4yeckne ycTpOCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexo moTeHIIMAIBLHOM SHEPTUN B KUHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenne abCoOMOTHO HEYNPYTroro yaapa C MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanue cBsi3u pabOTHI CUJIbI C U3BMEHEHHEM MEXaHUYECKON dHEpruu
TeJa Ha MIPUMEpE PACTSXKEHHS] pE3UHOBOIO JKI'yTa.

Pa3nen 3. Mosiekyasipaasi pu3nka u TepMOIMHAMHUKA
Tema 1. Ocnogvl Mo1eKyAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBIKEHHUS WU
B3aUMOJICCTBUS YaCTUIl BewlecTBa. MoOJenn CTPOEHUs Ta30B, XUIKOCTEN U
TBEPJIBIX TEJT U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pasmepsl MoJiekyll. KonnuectBo BemecTBa. [locTosiHHast ABoraapo.

TermtoBoe paBHoBecue. Temmneparypa u e€ uzmepenue. lllkana remneparyp
Llenbcus.



Mopens  upeanbHOro rasa. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUHM HJCAIbHOTO rasza. AOCONIOTHAs TeMIiieparypa Kak Mepa
CpEIHEW KWHETUYECKOM SHEPIUM TEIUIOBOrO JBWXKEHMS dactull rasza. l[llkana
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHHe MeHneneeBa—KianepoHa.
3akoH /lanbroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBlIeHUE H30MPOLECCOB: H30TepMa, H30X0pa,
n3o0apa.

TexHuyeckne yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIONINE JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OmnpiThl 0 AUQGY3UU KUAKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita LlITepHa.

OnbITHI, JIOKA3bIBAIOIINE CYyILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMO/ICHCTBUSL.

Mogenb, HILTIOCTpUpYIOIIasl IPUPOY AABICHUS ra3a Ha CTEHKHU COCYy/a.

OnbITel, WUTIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS HWJICAIBHOTO — rasa,
M30IIPOLECCHI.

Yuenuueckuii oxcnepumenm, 1abopamopmsie pabomul

Onpenenenue Maccel BO3/lyXa B KJIIACCHOM KOMHAT€ HA OCHOBE HM3MEpPECHUU
00bEMa KOMHATHI, JAaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKTY ITApaMETPaAMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuHamMuKu

TepMoanHamMuueckass cucteMa. BHYTpEHHssSI DHEPIUs TEPMOJAMHAMUYECKON
CUCTEMBI U cIoco0bI €€ n3MeHenus. KoamdecTBo TerioTel U padoTa. BHyTpeHHss
JHEpPrusi  OJHOATOMHOTO  MJAECaJbHOrO  rasa. Buasl  Temionepenaydu:
TEIUIONPOBOJIHOCTh, KOHBEKIMS, U3IyUYCHUE. Y AeJbHAs TEIUIOEMKOCTh BEIIECTBA.
KonunyecTBo TennoTsl npu Teniaonepeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOJAMHAMHUKHU.
[Ipumenenre mepBOro 3akoHAa TEPMOJIMHAMUKH K HM3omporeccam. I 'paduueckas
WHTEpHIpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B MIPUPOIE.

TemnoBple  mamuHbl.  [IpyHUMOBI  HEMCTBUA ~ TEIUIOBBIX — MAIIIMH.
[IpeoOpazoBanusi HEPrUM B TEIUIOBBIX MammHaX. KoaddumumeHnT monae3Horo
nevictBus TerutoBor MammHBL. [lukn KapHo u ero kosd@uimeHT moe3Horo
JENUCTBUA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIOPHEPTETUKH.



TexHudeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelb
BHYTPEHHETO CrOopaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIUOHED.

Llemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEPruM Tejla MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku u3 OyTBUIKM TOJ JIEUCTBHEM CXATOr0 BO3/lyXa, HarpeBaHue >gupa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUACOJEMOHCTPALIHS).

M3mMeHeHne BHYTpEHHEHW 3HEpruu (TemMmepaTyphl) Tejaa Mpu Terionepeaaye.

OnbIT M0 aIMabaTHOMY PAaCUIMPEHUIO BO3yXa (OMBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATEIIsi BHYTPEHHETO CTOPAHMUS, PEAaKTUBHOTO
JIBUTATEIS.

Yuenuueckuii oxcnepumenm, 1abopamopmsie pabomul

N3mepeHne ynenbHOU TEMIOEMKOCTH.

Tema 3. Aepezammnbie cocmoanun eewyecmea. Dazoewvie nepexoovt

[Tapoo6pazoBanue u koHaeHcanus. Mcmnapenue u kumnenue. AOCOTIOTHAS U
OTHOCHUTENbHAS BJIAXKHOCTh BO3Ayxa. HacelllleHHBIM map. YAenbHas TEmIoTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT J1aBJICHUSI.

Teépnoe Teno. Kpucramnmuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaimioB. Kuakue kpuctaiibl. CoBpeMeHHble Marepuaibl. [lnaBieHue u
KpUCTaJUIn3alusd. Y ieJibHas TerioTa miasneHus. Cyoaumarnus.

VYpaBHeHME TEIOBOTO OaiaHca.

TexHu4yeckre yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJIYYEHUS] COBPEMEHHBIX MAaTEpHUAJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenune npu moHWKEHHOM JaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOmronenue HarpeBaHus U IJIaBJICHUS] KPUCTAJUTMYECKOTO BEIIECTRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne OTHOCUTEIBHOM BIaXKHOCTH BO3/yXa.

Paznen 4. DnekTpoaMHaMuKa
Tema 1. dnekmpocmamuka
DnekTpu3alus Ten. JIeKTpruueckuil 3aps. J(Ba Buaa 3JIeKTpUIeCKUX 3apsIoB.
[IpoBOomHWKM,  OMAJIEKTPUKA U NOJYOPOBOJHUKHA. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOTO 3apsiaa.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHsblil 31eKTpUUeCKui 3apsi.
Onektpudeckoe none. Hanpsoxk€HHOCTh  snexkrtpuueckoro mons.  [IpuHimn



CYyHEPHO3ULHNH ANEKTPUUYECKUX Toyeil. JIMHUKM HanpsyKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

Pabota cun anexkTpocratudeckoro nosis. [lorenmnuan. Pa3HocTs moTeHIIMaNoB.
[IpOoBOOHUKM M HOHUAJIEKTPUKHA B 3JIEKTPOCTATHYECKOM Tose. [luanekrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoémkocTb. KonneHcaTop. DIeKTpOEMKOCTh IIOCKOrO0 KOHIEHCATOPA.
DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

TexHuyeckne yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: HSIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKasi 3alllUuTa, 3a3eMJICHUE DIIEKTPONpHOOpPOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN allapar, CTPYUHbIN OIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M NPUHLIUI JEUCTBUS JJIEKTPOMETPA.

B3anmoielicTBUE HaIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKM B DJIEKTPOCTATUIECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JAMPAEKTPUKY B 3JIEKTPOCTATHUECKOM MOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcATopa OT IUIOLIAIu
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEeHHOT0 KOHIEHCATOoPa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepeHnue 351eKTpoEMKOCTH KOHAEH CaTOopa.

Tema 2. ITocmosnnuwtii an1ekmpuueckuii mok. Toku 6 paznuunsix cpeoax

DONEeKTpUYECKUd TOK. YCJIOBHUSl CYIIECTBOBAaHUS JJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [TocTOsIHHBIN TOK.

Hanpsbxenune. 3akon OMa Ji71sl ydyacTKa HEmHu.

DNEKTPUYECKOE CONPOTUBIICHHUE. Y IEJIbHOE CONPOTUBIICHHWE BEIECTBA.
ITocnenoBarenbHOE, MapAIIEIBLHOE, CMEIIIAHHOE COEAUHEHNUE TPOBOIHUKOB.

PaGora oamexktpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTpOJBIXKYIIAsA CUJIa U BHYTPEHHEE COMPOTUBIICHHE WCTOYHMKA TOKA.
3akon OMa a1 MOJTHOM (3aMKHYTOM ) AyieKTpruyeckoi renu. KopoTkoe 3ambikaHueE.

ONEeKTpOHHAs  MPOBOJMMOCTb  TBEPABIX  METAUIOB.  3aBHCHUMOCTD
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DnexkTpudecKkuid TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOAHUKHY. CobcTBeHHAs u MpUMeCHas MIPOBOJIMMOCTD
notynpoBoAHUKOB. CBolicTBa p—N-niepexoaa. [lomynpoBo HUKOBEIE TPUOOPHI.

OneKkTpuyecknii TOK B  pacTBOpax H  paciylaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTAYECKAS AUCCOIUALIUS. DIEKTPOIIN3.



OnexTpudyeckuid ToK B raszax. CaMOCTOSTENBbHBI M HECAMOCTOSATEIbHBIN
paspsa. Monunus. 11nazma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE. aMIIEpMETD,
BOJITMETP, PEOCTAaT, HCTOYHUKH TOKA, DJIEKTPOHArpeBaTEIbHBIC IMPUOOPHI,
ANEKTPOOCBETUTEIBHBIE TPUOOPBI, TEPMOMETP CONPOTHUBIICHHS], BAKYYMHBIN THOJ,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN IUO/, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne cuiibl TOKA U HAIIPSHKCHMSL.

3aBUCUMOCTb COIIPOTUBIICHUS LUUIMHAPUYECKUX MPOBOJAHUKOB OT JUJIMHBI,
IJIOIIAU TIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

CMmeniaHHOE COeIMHEHUE TPOBOIHUKOB.

[Ipsmoe wm3MepeHue dSieKTpoABMKyled cwibl. KopoTkoe 3amblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COITPOTUBIICHUS METAJNIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoit pa3psil 1 IPOBOJAUMOCTB BO3AYXa.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHue cMeaHHoro COeIMHEHUSI PE3UCTOPOB.

N3mepenne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
COIIPOTHBIJICHUS.

HaOmronenue snextposusa.

MexnpeamMeTHbie CBSA3H

Nzyuenne xkypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocCyIIeCTBIsIETCS C
YY4ETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3€H € KypcaMH MATEMAaTHKH,
OMOJIOTUH, XUMUH, Treorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAay4YHOI'O
NO3HAHM: SIBJICHHE, HAay4HbI (haKT, rumores3a, (puanyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SIKCIIEPUMEHT, MOJICJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelleHHE CUCTEMbl YpaBHEHUW, JHHEHHas QyHKUUA,
napabona, runepOosna, ux rpaduku U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexaHndeckoe JBHKEHUE B KUBOW mpupoae, Auddys3us, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEMN 1 ra3oB,



JJEKTPUYECKUE  CBOWCTBA  METAJUIOB,  DAJEKTPOJUTHYECKAas  AUCCOLMALUS,
rajlbBaHUKa.

l'eoepaghus: BnaxxHOCTb BO3AyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHHE ABIKEHUN C HCIOJIB30BAaHUEM MEXaHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOJLIWIHUKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET WM JApPYIHE), JIBUraTreilb BHYTPEHHErO
Cropanusi, napoBasi TypOrHa, OBITOBOM XOJIOAWIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIYYEHHUSI COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AJIEKTPOHArpPEBATEIbHbBIC npuOopkI,
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Paznen 4. Di1eKTPOAMHAMHUKA

Tema 3. Maznummoe noJie. IneKmpomazHUMHAA UHOYKUUA

[TocrosiHHbIE MarHUTHI. B3anmoieiicTBUE MOCTOSIHHBIX MAarHUTOB. MarautHoe
nosie. Bektop MaruuTHOM MHAYKUWHU. [IpUHIMIT Cynepno3ulIii MarHUTHBIX MOJIEH.
JIuHMM MarHuTHOM WHAYKIMU. KapTWHa JUHUNA MAarHUTHONW HWHIYKIUHU TOJIA
MOCTOSIHHBIX MAarHUTOB.

MarauTHOE T1OJie TPOBOJHMKA C TOKOM. KapThHa JHMHUNA WHAYKIUA
MAarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
POBOJIHMKA, KATYIIKH ¢ TOKOM. OnbIT JpcTena. BzanmoneiicTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuina JlopeHua, e€ Monyib U HanpaBieHUE. J[BUKEHHE 3apSyKEHHOM YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. PaboTa cuiiel Jlopenia.

SIBiieHME JNEKTPOMATHUTHOW MHAYKIMU. IlOTOK BEKTOpa MarHUTHOM
WHAYKIAW. OJIEKTPOABMKYIAS CWIa HWHAYKUAU. 3aKOH JJIEKTPOMArHUTHOU
unaykuuu dapanes.

BuxpeBoe »snexkTpuueckoe Tmosie. DJEKTPOJBIKYIIAS CUJIa HHIYKIUU B
MPOBOJHUKE, IBUKYIIIEMCS TOCTYNATEIbHO B OJHOPOJJHOM MAarHUTHOM IIOJIE.

ITpasuio Jlenna.

NuaykTUBHOCTB. SIBIEHME CAMOMHIYKIMU. OJCKTPOABIKYILIAS  CHJIA
CaMOUHIYKIIUH.

DHeprus MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuueckre yCTpOMCTBA W MPAKTUYECKOEC MNPUMEHEHHUE: TOCTOSHHbBIC
MAarHUThbl, BJEKTPOMATHUTHI, JJIEKTPOJBUTATEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS TIE€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO MTy4YKa MarHUTHBIM TTOJIEM.

JIMHUY MHIYKIIMY MarHUTHOTO TIOJISI.

B3anmonenicTBue AByX IPOBOJAHUKOB C TOKOM.

Cunia Ammnepa.

Jenctue cuibl JIOpeH11a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHUE PIIEKTPOMArHUTHON MHIYKIUH.

[TpaBuno Jlenna.

3aBUCUMOCTD 3JEKTPOJBHKYIIEH CUIIbI UHIYKIHU OT CKOPOCTH M3MEHEHHS
MarHUTHOTO ITOTOKA.

SIBnenne caMOMHAYKIIUH.

Vuenuuecxuii sxcnepumenm, 1abopamopmsie pabomoi

N3yyeHrne MarHuTHOTO MOJISt KaTYIIKU C TOKOM.

HccnenoBanue neiCTBUSA MOCTOSHHOIO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pa3nen 5. KosieGanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble KO1e0AHUs

KonebGarenbnast  cucrema. CBOOOJHBIE  MEXaHMUYECKHE  KOJIEOAHUSI.
I'apmonnyeckue konedanus. [lepumon, wactora, ammmryga u (aza xoseOaHUM.
[IpyxuHHBIN MagATHUK. MareMaTU4eCKU MasATHUK. YPaBHEHHE TApMOHUYECKUX
kosebanuii. [IpeBparnieHune sHeprun Mpy TaApMOHUYECKUX KOJIEOaHUSIX.

Konebarenbuplii kKOHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIC KOJIOAHUS B
WJIeaIbHOM KO0JIEOATEIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHWYEeCKUMU U
ANIEKTPOMATrHUTHBIMU KoniebanusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPTUU B UJICATHHOM KO0JIeOATEIbHOM KOHTYDE.

[Ipencrapienue o 3aryxaromux KojieOaHUusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJieOanusi. Pezonanc. BeiHyX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJIeOaHusI.

Ilepemennpii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIMTYJIHO€ W JIEHCTBYIOIIEE 3HAYEHUE CHJIbI TOKa U
HaIpsIKEHUSL.

Tpanchopmarop. IIponusBoacTBo, nepegavya U MOTpeOICHUE AIEKTPUUSCKOM
SHEPruM. JKOJOTUUECKUE PUCKU TPHU MPOU3BOJICTBE 3JIEKTpodHepruu. KymbTypa
WCTIOJIb30BAHUS JICKTPOIHEPTUU B TOBCEIHEBHOM JKU3HMU.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanue mnapaMeTpoB KOJIEOATEIBHOM CHUCTEMBI (TIPYKUHHBIN WU
MaTeMaTUYECKUN MasTHHK).



HaOmronenue 3atyxaromux KojgeOaHuH.

HccnenoBanre CBOMCTB BRIHYXIEHHBIX KOJICOaAHUM.

HaOnronenue pezoHanca.

CB0OOTHBIE STIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuusiorpaMmbl (3aBUCUMOCTU CHJIBI TOKA U HANPsKEHUS] OT BPEMEHU) ISt
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onaHc mnpu MOCIENOBATENBHOM COEAWHEHWH PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUAN 3IEKTPOIIEPEIAUH.

Yyenuueckuii oxcnepumenm, 1abopamopisie pabomul

HccnegoBanue 3aBUCMMOCTH TIEpUOJa MaJIbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccenenoBanue NEpEMEHHOIO TOKA B LIETH U3 ITOCIEA0BATEIBHO COCINHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbLE GOJIHbL

Mexannueckre BOJIHBL, YCIOBHS pacnpoctpaneHus. Ilepuon. CkopocTb
pacrpocTpaHeHus M JUIMHA BOJHBL. [lomepeuHble W  MOpPOJOJIbHBIE BOJHBI.
WNuTtepdepenius u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS M3IYYEHHS IJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MpEIOMIICHUE, MOJspHu3alus, Tudpaxius,
untepdpepeHius. CKopocTb EKTPOMArHUTHBIX BOJIH.

[IIkana 351eKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUAeHUs. Panronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTBI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEAMIIMHE, pajaap,
paauonpuEMHUK, TEIEBU30p, aHTeHHa, Tesepod, CBY-neus.

Jlemoncmpayuu

OOpazoBaHue U pacpoCTpaHEHUE TOMEPEUHBIX U MTPOJAOIbHBIX BOJH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M MpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue unrepdepenimm u udpakiinu MEXaHUMIECKUX BOJH.

3BYKOBOW PE30HAHC.

HaGntonenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOW U
4acTOTOM KOJeOaHUI.



HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPEJIOMIICHHE,
noJisipu3anus, rudpakuus, uHTepdEepeHITHS.

Tema 3. Onmuxka

I'eomerpuueckas onruka. I[IpsmMonnHENHHOE pPacHpOCTpaHEHUE CBETa B
oaHopoaHOM cpeae. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHue M300pakeHUil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBeTa. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOIOTHBIN MTOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbId yroa MOJHOIO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CiioxxHbIl cocTaB 0enoro ceera. Ler.

Cobuparoiue 1 paccerBarolue JuH3bl. ToHKas muH3a. @OKYCHOE pacCTOSHUE
Y ONTHYECKas cuia TOHKOW JuH3bl. [locTpoenne n3zoOpaxeHuil B cOOMparonmx u
pacceuBarommx JuH3ax. @opmysia TOHKOM JIMH3BL. Y BEIMYEHUE, JABAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH TEOMETPUYECKON ONITHUKH.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHblE HCTOUHUKH.
VYcnoBus HaOMIOAEHHST MaKCUMyMOB U MHUHUMYMOB B MHTEP(PEPEHLUOHHON
KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

HNudpakuusa cBera. JudpakiuuonHas pemérka. YcCIoBUE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpH  MaJ€HUM MOHOXPOMAaTUYECKOrOo CBE€Ta Ha
IUQPPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpONCTBA M MPAKTHYECKOE IPUMEHEHHE: OYKH, JIyNa,
¢oroanmnapaT, NPOEKIMOHHBIN ammapar, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpsiMoNIMHENHOE paclpOCTpaHEHHE, OTPAXKEHHE M IPEIOMIIEHUE CBETa.
OnTuyeckue MprudOpHI.

[TonHOE BHYTpeHHEE oTpaxeHne. Moiesb CBETOBOIA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Monenn MUKpOCKOIIa, TEJIECKONA.

HaOmronenue nnrepdepeHiinm cpera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[Tosyuenue cniekTpa ¢ MOMOIIBIO PU3MBI.

[TonydyeHue criekTpa ¢ HOMOUIBIO AUPPAKITUOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne nokasaresns NpeaoMICHHs CTEKIA.



HccnenoBanre CBOMCTB M300paKEHUH B TMH3AX.
HaGmnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI cHIeIHAIBLHOI TEOPUM OTHOCHUTEILHOCTH

['panu1bl IPUMEHUMOCTH KJIaCCUUYECKON MeXxaHMKH. [locTynaTel crienuaibHOM
TEOPHUHU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETA B BaKyyMe,
MPUHINI OTHOCUTEILHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpAILCHHE
JUTUHBL.

DHeprus U UMIYJIbC PEISTUBUCTCKON YACTHIIBI.

CBs3b MAcChl C SHEPTUEH U UMITYJIbCOM PEIISITUBUCTCKON YacCTHUIIbl. DHEPIUs
ITOKOSI.

Pa3znen /. KBanToBas pusuka

Tema 1. Dnemenmot K6anmoao onmuKu

®otonbl. opmyna [Inanka cBsA3M sHEPrun (POTOHA C €ro YaCTOTOU. DHEPrus
Y UMITyJIbC (DOTOHA.

OtkpeiTre u uccnenoBanue orordpdexra. Onwitel A. I'. CroseroBa. 3aKkoHBI
dotosdpdexra. YpaBHenue DiHmTeitHa 11t poTodPdexra. «KpacHas rpaHunar
dboToaddekra.

Hasnenne ceera. OnbiThl [1. H. JIeOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: (POTOIEMEHT,
(doTomaTUMK, COJTHEYHAs OaTtapes, CBETOANO/I.

Jlemoncmpayuu

doTod(ddeKT Ha yCTaHOBKE C IIMHKOBOM TTACTHHOM.

UccnenoBanre 3akoHOB BHEMIHETO (oTodhDEKTA.

CBeToanos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHII.
IlmanerapHas mogzenbs aroma. Iloctrynatel bopa. M3nydeHue W morionieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOAOPOJIA.

BonnoBele cBoiicTBa yactuu. Bonnsl ne bpoumsa. KopnyckynsspHO-BOIHOBOM
Ty aJli3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.

TexHuueckne yCTpOMCTBA M IMPAKTUYECKOE IMPUMEHEHUE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopens onbita Pezepdopaa.

Omnpenenenue IIMHBI BOJIHBI Ja3epa.

HabGmrogenue nuHeRvaTbIX CIEKTPOB U3ITYUECHUSI.

Jlazep.

Yuenuueckuii oxcnepumenm, 1abopamopmsie pabomul

HaOmronenue muHenyaToro CekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTpPOCHUS snpa. OTKpbITHE
paanoakTuBHOCTH. OnbITh Pezepdopia no onpeneneHnto cocraBa paiuoakKTUBHOTO
m3nmydenns.  CoiictBa  anbda-, OeTa-, raMma-m3nydeHus.  Bimsawne
PaIHOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OtkpeiTHEe npoToHa W HelTpoHa. HykinonHas mopens snapa IeizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Anbda-pacnaa. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnajn. [amma-
M3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.

DHeprus CBA3U HYKJIOHOB B sifipe. SAaepubie cuibl. Jlepekt Macchl sapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepnsiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEpPCIEKTHBBI
SAJIEPHON SHEPreTUKH. DKOJIOTHUYECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DinieMeHTapHble YacTULbl. OTKPBITUE IO3UTPOHA.

Metoabl HaOIIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIE B3aUMOACUCTBUS. ENUHCTBO hM3HUecKoi KapTUHBI MUPA.

TexHuyeckue ycTporucTBa M NPAKTUYECKOE MPUMEHEHHE: T03UMETP, KaMepa
Buiibcona, simepHbIil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

Cu€TUrK HOHU3UPYIOIIUX YACTHUII.

Yuenuueckuii axcnepumenm, nabopamopmsvie pabomul

HccnenoBanre TpekoB yacTuil (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMUH M ACTPOPU3NKH

OTanbl pa3BUTHSI acTpoHOMUU. [IpuKkiagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMHUH.

Bupg 3Bé3mgHoro neba. Co3Be3ausi, spKkue 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBIOKEHUE.

ComHeunas cucreMa.

Connne. ConHeuyHasi akTMBHOCTh. Mcrounuk sHepruu CoJjiHIIa M 3BE3N.
3BE3/71bI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JlparpamMma «CHeKTpajdbHBIA Kjacc —
CBETUMOCTBY». 3BE3NbI TJIABHOM ITOCJIEIOBATSIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISI 3BE3] TJIABHOM IIOCJIEN0BATEIIbHOCTH. BHYyTpeHHEE CTpOoeHuE



3BE3/1. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKAECHUN U 3Boronuu CosHIa U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Muieunsiii IlyTe — Hama I'amaktuka. Ilonoxenune u aBwxkeHue CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sApax
TaJaKTHK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xa06a. Paz0eranue rajiakTuk.
Teopus bosiboro B3pbiBa. PEIMKTOBOE U3TydYECHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Yuenuuecxue nabarooenus

HaGnronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
PWIOKEHUH I ONpe/ieNIeHUs MOJIOKEHUsI HEeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEBEpHOro MOMYIIAPHS U IPKUE 3BE3MBL.

Hab6mronenus B reneckon JlyHsl, mianet, Mieanoro [lytu.

O06o01maroniee NOBTOpeHNE

Pony Qusuku u acTpoHOMHUM B HSKOHOMHMYECKOH, TEXHOJIOTMYECKOM,
COLIMAJIBHOM M 3TUYECKOM chepax AesTeIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKH U
ACTPOHOMUU B COBPEMEHHOW HAay4yHON KapTUHE MUpPA, POJb (PU3NYECKON TEOpUH B
dbopMHUpOBaHUY MPECTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKON
KapTUHBI MHpa B OOLIEM PSAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeamMeTHsbie CBSI3U

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocylecTBisieTcs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMH MATEMATHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meowcnpeomemuvie nowsmus, CBS3aHHBIE C M3YYCHHEM METOJOB HAYYHOTO
MO3HAHUSA: SIBJICHUE, HAay4HbIH (akT, rumore3a, (hU3MUECKas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHNUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3MEPECHHUE.

Mamemamuxa: pemieHHWE CHUCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHI U HMX IPOEKIMU HAa OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
POU3BOJIHBIE DJIEMEHTApHBIX (YHKIMM, TPU3HAKK TOA00USI TPEYrOJbHUKOB,
OTpeIeNICHHE TUIOMIAIU TIIOCKUX (Uryp u 00bEMa Tell.

buonocusn: >nexTpuyeckue SBICHUS B KUBOM TMpHUpOJE, KoJieOaTelbHbIC
JBUXEHHUS B )KUBOW MPUPOJIE, ONTUYECKHUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs! CTPYKTypa TBEPBIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAIIMYECKOMN PEIIETKH, CIEKTPAIbHBIN aHAIIN3.



l'eocpaghus: MarHUTHBIE TONIOCA 3€MJIM, 3aJ€KH MarHuTHBIX Py,
doToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHH.

Texnonocus: JIMHAM BJEKTpollepenad, TeHepaTop IEPEMEHHOIO TOKa,
ANEKTPOJBUraTelb, WHAYKLIWOHHAS II€4b, pajnap, PaJaUuONpPUEMHUK, TEIEBU30D,
anTenHa, tenedon, CBYU-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mnpeamera «du3mka» Ha ypOBHE CpPETHETO OOIIero
obOpazoBaHus (0a30BBIM YPOBEHb) JAOJKHO OOECIICUHUTH JOCTHXKECHHE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX M MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIhTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro nmpeamera «Du3ukay JOIKHBI
OTpaxkaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYaloIMUXCA PYKOBOACTBOBATHCSA
c(hOpMUPOBAHHON BHYTPEHHEW MO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMA, TO3UTUBHBIX BHYTPEHHHUX  yOEXKICHMI, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
OTbITa W ONBITA JIEATEIBHOCTH B IPOLECCE peal3allid OCHOBHBIX HaIlpaBJICHUN
BOCIMTATEIBHON AESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTH IPAKJAHCKOM MO3ULUHU 00yUYaIOLIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUNCKOT0O OOIIECTBA;

OPUHATHE  TPAJUIHUOHHBIX  OOIIEYEIOBEUECKUX  T'YMAHUCTHYECKUX U
J€MOKpPAaTUYECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpECax I'Pa)IaHCKOIo
oO11ecTBa, yuacTBOBaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3ally;

YMEHHE B3aUMOJICHCTBOBATH C COL[UAIIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIUSMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON 1 BOJIOHTEPCKOMN 1E€ATEIIbHOCTH;

2) MAaTPUOTHYECKOT0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTh POCCUMCKOMN rpaK1aHCKOU UACHTUYHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOIIEHHWE K TOCYAAPCTBEHHBIM CHMBOJAM, JIOCTHXKCHHSIM
POCCUICKUX YUEHBIX B 001aCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMSI:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHMUS;

CHOCOOHOCTh OLIEHUBATh CHUTYAlMI0 M TPUHUMATh OCO3HAHHBIC PEILCHUS,
OpPUEHTHPYSICh Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHUCIJIC B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHHWE TUYHOTO BKJIa/la B MOCTPOCHHUE YCTOMYMBOTO Oy IyIIIETro;

4) 3CTeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA,
npucyuiero pu3ndyeckoil Hayke;

5) Tpy/10BOT0 BOCIIATAHMSA:



MHTEPEC K pa3M4yHbIM cdepaM Npo(hecCHOHATBHOW IESTENBHOCTH, B TOM
YHCJIE€ CBS3aHHBIM C (DU3UKOM M TEXHUKOM, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynyter mpo¢eCCuu 1 pean30BbhIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JacTh
(GU3MKHN Ha TPOTSKEHUH BCEU KHU3HU;

6) 3KOJI0rH4eCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh IKOJOTHUECKON KYJIbTYphl, OCO3HAaHHE TJI00ATBLHOTO
XapakTepa 3KOJOTHUYECKUX MpooIieM;

IJTAHUPOBAHKE U OCYIIECTBIICHUE JCUCTBUN B OKPYKAKOIIEN CPEJIe HA OCHOBE
3HAHUA LIEeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpEeHUE ONbITa JEATEIBHOCTH HKOJIOTMYECKOM HAIPABICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HAHUM N0 (PU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHHUS:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATEIbHOCTH, TIOTOBHOCTb B IIPOLIECCE
M3y4deHus: (PU3UKU OCYIIECTBIISITh MPOEKTHYIO U UCCIIEOBATENBCKYIO AEATEIbHOCTD
UHAUBUIYAIBHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIe JeiiCTBHS
ba3oBble Jlornueckue JaeicTBUA:
CaMOCTOSITENIbHO  (DOpMyJIMpOBaTh W aKTyallM3UpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LEJIU JIEATEIbHOCTH, 3aJ1aBaTh MapaMETPbl U KPUTEPUU HX
JIOCTUKEHUS;
BBISIBIIATH ~ 3aKOHOMEPHOCTM M TMPOTHUBOPEYUS B  PacCMaTPUBACMbBIX
(bU3UYECKUX SABICHUSX;
pa3pabarbiBaTh IUJIAH pEIIeHUs MPOoOJeMbl C YUYETOM aHAIM3a UMEIOIIUXCS
MaTEpUAITBHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B IEATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPJIMHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUAX PEATHHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOT'O B3aHMMOJICHCTBHS,
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE ITPH PEIICHUHN YKU3HEHHBIX TPOOJIEM.
ba3oBble ucciaenoBarejbCKue AeiCTBUA.
BJIAJICTh HAYYHOM TEPMUHOJIOTHMEH, KJIIOUEBBIMU MOHATUSAMHU U METOAAMHU
(du3nuecKoil HayKu;



BJIaJICTh HABBIKAMH y4eOHO-HCCIIEI0BATEIbCKON M MPOEKTHOW AESITEIbHOCTH
B 0051aCTH (PU3MKH, CITIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pEIICHHUsS 3a7ad (PU3MYECKOro COAEpIKaHUS, MPUMEHEHHUIO Pa3IUYHbBIX
METOJIOB MIO3HAHUS;

BIAJETh BUJAMHU JCSITEIBHOCTH IO IIOJyYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpETallii, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IUYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YUCJIE MIPHU CO3JaHIH YI€OHBIX POEKTOB B 00IaCTH (DU3UKH;

BBISBIISITh TPUYMHHO-CIICJCTBEHHBIE CBSI3M M AaKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ pelIeHus], HaXOIUTh apTyMEHTHI JUIs TOKa3aTeIbCTBa CBOUX
YTBEPKJICHHIA, 331aBaTh TApaMETPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh TIOJYYEHHBIE B XOJ€ pEIICHUs 3aJaydl  pe3yibTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OpPMyNIHpOBaTh COOCTBEHHBIE 3aJauyud B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHCJIE€ IPU U3YYEHUU (DU3BHKY;

J1aBaTh OILICHKY HOBBIM CUTYyAaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

yMETh TIEPEHOCUTh 3HaHUS 1O (U3MKE B NPAKTHUECKYIO 001acTh
KU3HENIEATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIC UCH, IPEJIaraTh OPUTHHAIBHBIE IOAXO/IbI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undopmanmeii:

BJa/IeTh HaBbIKAMH MOJIy4€HUs MH(POpMalUu (PU3NYECKOTO COAEPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISTh IIOUCK, aHAJIU3,
CUCTEMATHU3allMI0 W HHTEpIpeTanuio HHOOpPMALMKA Pa3IUYHbIX BUAOB U (HopM
HpEeJCTaBICHMUS;

OLIEHUBATh JIOCTOBEPHOCTH UH(OpMaIUH;

UCIIONIb30BaTh  CpeACcTBa  MH(MOPMALMOHHBIX W  KOMMYHHUKallMOHHBIX
TEXHOJIOTHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3allMOHHBIX
3aJ1a4 ¢ cCOOI0IeHIEM TPeOOBaHUM HIPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HHQPOPMAIMOHHOM
0e30MacHOCTH;

CO37aBaTh TEKCThl (PU3MYECKOTO COAEpPKAaHUSA B Pa3IUYHBIX (opMarax c
yu€TOoM HazHAYeHHUS HHPOPMAIIUH U IIEIEBOH ayAUTOPUH, BEIOUpAs ONTUMAIBHYIO
dbopMy mpeacTaBIeHUS U BU3yaTu3alliu.

KomMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE NCHCTBHA:
OCYILIECTBIIAThH OOIIEHNE Ha YPOKax (PU3UKU U BO BHEYPOUHOU AESITEIbHOCTH;
pacro3HaBaTh  IPEANOCHUIKM  KOH(MJIMKTHBIX CHUTyallMd W  CMAr4aTh
KOH(IIUKTHI;



pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

MOHUMATh U HCIOJB30BaTh MPEUMYIIECTBa KOMAHIHONW M WHAMBUIYaTbHOM
paboTHI;

BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX NEHCTBHI C Y4ETOM O0OIIUX
MHTEPECOB M BO3MOXXHOCTEH Ka)I0T0 WieHa KOJIUICKTHBA;

OpPUHUMATh I[IETd  COBMECTHOM  JIEATENbHOCTH, OpPraHMU30BBIBATH U
KOOPIMHUPOBATh JEUCTBUS TO €€ MOCTH)KEHHUIO: COCTAaBJIATh IUIAH ACWCTBUM,
pacrpeneisiTb poiud ¢ y4€TOM MHEHHUH YYacTHUKOB, OOCYXAAaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKAOTO yYaCTHIUKA KOMAH bl B OOIITHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

mpenjaraTb HOBBIE TPOEKTHI, OIECHUBATh HUACH C TO3UIMH HOBHU3HBI,
OpPUTHHAILHOCTH, IPAKTUYECKOI 3HAYUMOCTH;

OCYIIECTBIISITh IO3UTUBHOE CTPATETMYECKOE TIOBEJCHUE B Pa3IMUHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATHUBHBIM.

PeryisiTuBHBIE YHMBepCcaJbHbIe YueOHbIe AeiCTBHSA
Camoopranm3amnus:

CaMOCTOSTENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO AEATENBHOCTh B 00JIaCTH
(U3MKK ¥ acCTPOHOMHUH, BBIBIATH MPOOJIEMBI, CTaBUTh U (POPMYJIHPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSATENIBHO COCTABJIATh IUIAH PEIICHMS] PACUYETHBIX M KauyeCTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHUS MPAKTUYECKON pabO0ThI C yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;

JaBaTh OLICHKY HOBBIM CHTYalUsIM;

pacipsaTh paMKU Y4eOHOro MpeAMeTa Ha OCHOBE JMYHBIX MPEANOYTEHMIA;

Jenath OCO3HAHHBIM BBIOOp, apryMEHTHUpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATb IPUOOPETEHHBIN OIBIT;

crocoOcTBOBaTh (OPMUPOBAHMIO U TPOSBICHUIO JPYAUIUA B 00JIaCTH
(U3MKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAIbLHBIH HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYAallUsiIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJ€Th  HABbIKAMM  IIO3HABATEIbHON  peQieKCMM Kak  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX TPOLECCOB, UX pE3yJIbTaTOB M
OCHOBaHMUM;

MCIIOJIb30BaTh MPUEMBI PeIIEKCUN ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pELIeHNS;



yMETh OIIEHWBAaTh PHUCKM W CBOEBPEMEHHO MPUHUMATHh PEIICHHS 10 WX
CHIKCHHUIO;

NPUHAMATh MOTHUBBI W apryMEHTHl JpPYTUX TPU aHaJIu3€ pe3ylIbTaToB
JeSITeTTHHOCTH,

MpPUHUMATH ce0s, TOHMMAasi CBOM HEJJOCTATKU M JOCTOMHCTBA,

NPUHAMATh MOTHUBBI W apryMEHTHI JAPYTUX TPU aHAIW3e pPe3yIbTaToB
TeSITeTTHHOCTH,

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIHUOKH.

B mporiecce mocTmKeHUs IMIHOCTHBIX PE3YJIBTaTOB OCBOSHUS IIPOTPAMMBI 110
bu3uke A YpoBHA cpeaHero oOmero oOpa3oBaHUsS Yy 0Oy4aromuXxcs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH UHTEIUICKT, MPEeITOJIararo AN
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKITFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOMN SMOIMOHAIBHOU Chephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCI K
AMOITMOHAIEHBIM U3MEHECHHSAM U TIPOSBIIATh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMIICHUE K JOCTIKEHUIO TSI U
ycrnexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOXKHOCTEH;

AMIIATHH, BKIFOYAIOIIECH CITOCOOHOCTh MOHUMATh AYMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPHU OCYIIECTBICHUU OOIIEHUsS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJIBbHBIX HABBIKOB, BKJIFOUAIOIINX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K koHiy o0yuenus B 10 kjacce mpeaMeTHbIC pe3ynbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojb U MECTO (PU3UKU B (POpMHUPOBAHUHU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B TPAKTUYECKOMN JAEITEIbHOCTHU JIFOJIEH;

VYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepualibHas TOYKa, MHEpIHAIbHAS CUCTEMA OTCUETa, aOCOIIOTHO TBEPIOE TEIIO,
UJICAIbHBIN Ta3, MOJEIIM CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AJIEKTPUUYECKUH 3apsi/i PU pelieHn: PU3NUECKUX 3a]1ay;

pacrio3HaBaTh (pU3MYECKHE SABJICHUS (MPOIECCHI) U OOBACHATh MX Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJAPHO-KUHETHUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



ANEKTPOJMHAMUKHU: PABHOMEPHOE ¥ PABHOYCKOPEHHOE IIPSIMOJIMHEWHOE JIBUKEHUE,
cBOOO/IHOE MajJeHUe TeJ, IBIKEHUE MO OKPYXKHOCTH, UHEPIHS, B3aUMOJICICTBHIE
ten, auddys3usi, OPOYHOBCKOE IBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX Te,
M3MeHeHue o0bEéMa Tea NpH HarpeBaHUM (OXJIAXKACHUH), TEILUIOBOE PABHOBECHE,
UCIIapEHUE, KOHACHCAIUs, IUIaBICHUE, KPUCTAJUIM3ALMs, KHUIICHHE, BIAXKHOCTH
BO3/lyXa, IOBBIIICHUE JABJICHUs ra3a IPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXIy ITapaMeTpaMM COCTOSIHHSA Ta3a B M30IPOLECCAX, IIEKTPU3ALUS TeEN,
B3aMMO/JICHCTBHUE 3aPAJIOB;

OIUCHIBATh MEXAHWYECKOE JIBUKEHUE, MCIONb3ys (PU3NYECKUE BEIMYUHBL:
KOOpJMHATa, IyTh, IIEPEMELICHUE, CKOPOCTb, YCKOpPEHHE, Macca Tena, Cuia,
UMITYJIbC Te€Jla, KUHETHUYECKasl DHEPrus, NMOTCHIUAIbHAS JHEPTUs, MEXaHU4eCKas
paboTa, MexaHUYecKass MOIIHOCTh; MpPU ONHWCAHUM MPABUIBHO TPAKTOBAThH
(U3HYECKUIl CMBICT HCIOJIb3yEMbIX BEIMYMH, WX OOO3HAYEHUS W EAUHUIIBL,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE AAHHYIO (PU3NUYECKYIO BEIIUYUHY C IPYTHMMHU
BEJIMYMHAMY;

ONMCBHIBATh W3YYCHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIC SIBJICHUA,
UCIIONB3ys. (DU3MYECKUE BEJIMYMHBL: JIABJIEHWE Tra3za, TeMIeparypa, CpeIHss
KMHETUYECKask DHEPTHS XaOTUUYECKOTO JBUKEHHUS MOJIEKYJ, CPEIHEKBAAPATHYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsS »Heprus, padoTa rasa,
KO(PPUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JABHUIaTeNsl; IMPU OMHCAHUU
MPaBUJIbHO TPAKTOBaTh (DU3MUECKUH CMBICI HCIHOJIb3YEMbIX BEJIMYMH, MX
0003HAUEHUS W E€OUHUII, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(pU3HYECKYIO BEJIMUMHY C IPYTUMHU BEJIMYUHAM;

OIMCBIBATh U3YYECHHBIE IIIEKTPUUECKUE CBOWCTBA BEIIECTBA U MIEKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMUYMHBL: AJIEKTPUUECKUMN 3aps,
ANEKTPUYECKOE TOJIE, HAPSHKEHHOCTD MOJIs, MMOTEHIHAII, PA3HOCTh NMOTEHIAAJIOB;
Py ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYEHMUS W EAMHMIIBI; YKa3blBaThb (POPMYJIbI, CBSA3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUUYUHY C JPYTMMH BETMUMHAMU;

aHAJIM3UPOBATh (PU3UUYECKHE MPOLECCHl U SBIEHUS, UCIONB3Ys (hU3MUECKHE
3aKOHBI U MPUHIMUIBL: 3aKOH BceMupHOTo Tarorenus, I, I u III 3akonsr HeroToHa,
3aKOH COXpPAaHCHHMS MEXAHWUYECKOW DJHEPTHM, 3aKOH COXPAaHEHHS WMIYJIbCa,
IIPUHLNN CYNEPHO3ULUNA CHUJI, NPUHUMUII PABHONPABUS HMHEPLHUAIBHBIX CHUCTEM
OTCY€TA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHUS BEIECTBA, Ia30BBIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON YHEPTUM TEIUIOBOTO JABUKEHHUS MOJIEKYII C
aOCOJIFOTHOM TemmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KyloHa, mpu 3TOM pas3inyarh CJIOBECHYIO
(OopMyTUPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAKEHUE M YCJIOBHUS (TpaHUIIbL,
00J1aCcTH) MPUMEHUMOCTH;



OOBSACHITH OCHOBHBIEC IPUHIIUIIBI ICUCTBUS MAIIMH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3nuyaTh yCIOBHs UX 0€30MacHOTO MCIOJB30BaHUS B TIOBCETHEBHOM
KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI 1O HUCCIEJAOBAHUIO (PUBMYECKUX SIBJICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHUH, MPU 3TOM
dbopmynupoBath nmpobdieMy/3anady v TUIOTE3y Y9eOHOTO IKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHUs, IPOBOIUTH OMBIT H (POPMYITHPOBATH
BBIBOJIBI;

OCYUIIECTBJISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS] PU3NUYECKUX BEIUYUH, TIPU
TOM BBIOMpAaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUsI M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKHU TOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (QU3NYECKUMHU  BEIUYUHAMH  C
WCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCHpOBaTh PE3YJILTATHI OJYYCHHOW 3aBUCUMOCTH (PU3MUECKUX BEJTMYUH B BUJIE
TaOJMIl U TPaQUKOB, J€NIaTh BHIBOBI IO pe3yIbTaTaM UCCIICI0BaHMUS;

co0roaTh npaBuiia 0€30MacHOro TpyJa MpHU MPOBEICHUU HCCIIEIOBAaHUI B
pamMkax y4eOHOTO DSKCIEpHUMEHTa, Y4YeOHO-HCCIEAOBATEIbCKOM M MPOEKTHOMN
AESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M JTaOOPaTOPHOTO
00opyI0BaHuUS;

pemiath pacu€THble 3aJa4dl C SBHO 3aJaHHON (M3MYECKOM MOJIETbIO,
UCTIONB3YS (PU3UUECKHe 3aKOHBI U MPUHITUITBI, HA OCHOBE aHAJIM3a yCIOBHS 3aa4u
BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIITh (PU3NUYECKHE BEJIMYMHBI U (POPMYIIBI,
HeoOXOoauMBbIe 71 €€ pelIeHHs, MPOBOJIUTH PacuéThl M OICHHBATh PEATbHOCTD
MOJIYYEHHOTO 3HAYCHUS (PU3HUECKON BEIIMYUHBI,

penaTh KaueCTBEHHbBIC 3aa4i: BBICTPAUBATh JOTHYECKH HETIPOTUBOPEUUBYIO
IENOYKY PACCYXACHHWI C OMOpPONW Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue SBJICHUS;

UCTIOJIb30BaTh NPU PEIICHUH YY€OHBIX 33/1a4 COBpEMEHHbIC MH(DOPMAIIMOHHBIC
TEXHOJIOTUU JJISl TIOUCKA, CTPYKTYPHPOBAHUS, UHTEPIPETALIMN U TPECTABICHUS
y4eOHOM ¥ HAy4YHO-TIOMYJIApPHON WHGOPMAIIMK, TOJIYYEHHON W3 Pa3IHMYHbIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIydaeMyl0 HHPOPMAITHIO;

IIPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEIKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, 00BICHEHUE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTUH;

WCIIOJIH30BATh TEOPETUUECKUE 3HAHMS 1O (DU3UKE B TOBCEIHEBHOM KU3HU JIJIS
obOecrieueHrs 0€30MAaCHOCTH TpU OOpaIeHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTPOMCTBAMH, TSI COXPaHEHUS 3I0POBbS U COOIIOCHHUS HOPM DKOJIOTHUYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CPELE;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPA3JIMYHBIX COIHAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYIIbI, PalMOHATBHO PACHPEACTATh OO0S3aHHOCTH U
MJIAHUPOBATH JCSITEIBHOCTh B HECTAHIAPTHBIX CHUTYyAIlUsIX, aJICKBAaTHO OIICHUBATH
BKJIQJT KQKJIOTO U3 YIACTHUKOB TPYMIIBLI B PEIICHUE paCCMAaTPUBAEMOM TTPOOICMBI.

K konity o6yuenus B 11 kjacce mpeamMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (U3UKHA B (HOPMHPOBAHUU
COBPEMEHHOM HAy4yHOW KapTUHBI MHpA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TMPAKTUYECKOW JEITEIBHOCTH JIOJIEH, LETOCTHOCTh U E€IUHCTBO
du3znYeCcKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIETeH:
TOYEYHBIN SJEKTPUUECKUIN 3apsif, JTyd CBETa, TOUCUHbI UCTOYHUK CBETA, siiepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO siJipa NMPU pPeleHUU (U3HMUECKUX
3aj1ad;

pacro3HaBath (U3UYECKUE SIBJICHUS (MPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU W KBAHTOBOW (DU3UKH: IIEKTPUUECKasi IPOBOJUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCUCTBHUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, OJJICKTPOMAarHWTHAs WHIYKIWS, JCWCTBHE MAarHUTHOTO TIONS Ha
MIPOBOJTHUK C TOKOM W JBFDKYIIMICS 3apsji, SJICKTPOMArHUTHBIE KOJEOaHUS W
BOJIHBI, TPSAMOJIMHEHHOE pPacIpOCTpPaHCHUE CBETa, OTPAKEHHUE, MPEITOMIICHHE,
uHTeppepeHnus, audpakuus W TOJSApU3AlMs  CBETa, JUCIEPCUS CBETA,
dboToanekTpuaeckuit 3pdext (poTodrddekT), cBeToOBOES AaBiIeHNE, BOSHUKHOBECHUE
JUHEHYATOro0 CIEKTpa aroMa BOJOPOJA, EeCTECTBEHHAass W HWCKYCCTBCHHAS
PaIMOaKTUBHOCTD;

ONKCHIBATh M3YUYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYECKUE, MATHUTHEIE,
ONTUYECKUE,  DJCKTPUYECKYI0  TMPOBOJMMOCTh  Pa3IUYHBIX  Cped) W
AIIEKTPOMATHUTHBIE SIBJIEHUS (IIPOIIECCHI), MCTOJB3YSd (PU3MUECKHE BEITUYHHBL:
AIEKTPUUECKUI 3apsiji, CHJIa TOKA, AJICKTPUUECKOE HAIpPSKEHUE, ICKTPUIECKOE
COTPOTUBJICHUE, PA3HOCTh MOTEHIIUANIOB, AJIEKTPOJBIDKYIIAs cujia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TOJsl, cwiia Ammepa, cuia JlopeHnia, WHIYKTUBHOCTH
KaTYIIKA, SHEPTHs] DJICKTPUYECKOTO W MAarHUTHOTO IIOJICH, MEepuoa M YacToTa
KojeOaHuii B KoyiebaTeIbHOM KOHTYpE, 3apsii W CWia TOKa B TIpoOIecce
TapMOHUYECKHX JJIEKTPOMArHUTHBIX KoJeOaHui, (OKYCHOE pacCTOsHUE U
ONTHYECKas CHJIA JIMH3BI, MPYU OMMMCAHWH TPABWIBHO TPAKTOBATh (DH3UUCCKUIN
CMBIC]T HCITOJIb3YEMbIX BEJIMYMH, WX OOO3HAYEHWS U CIAWHMIIBI, YKa3bIBaTh
(hOpMYJIBI, CBSI3BIBAIOIINE JAHHYIO (U3HUCCKYIO BETUYHHY C IPYTUMH BETMYHHAMM,
OMKCHIBATh W3YUYCHHBIC KBAHTOBBIC SIBICHHUS ¥ TIPOIECCHI, HCIONB3YS
bu3nYecKue BETUYMHBL CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETa, SHEPTHSA U UMITYJIbC (POTOHA, TIEPUOJI TIOJypaciiaga, YSHEPTUS CBA3U



aTOMHBIX SII€P, MNPU OINMCAHUU TPABUIBHO TPAKTOBATh (PUIUYECKUA CMBICI
WCIIOJIB3YEMbIX BEJIMYHMH, MX OOO3HAYCHUS W CIAWHMIIBI, YKa3bIBaTh (OPMYIIBI,
CBS3BIBAIONIUE JIAaHHYIO (U3MYECKYI0 BEIWYWHY C JPYTUMH BEJIWYMHAMU,
BBIYHUCIISITH 3HAYCHUE (PU3HUECKON BEIMYUHBI,

aHAIM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBJICHMS, UCTONB3YS (HU3UUECKUE
3aKOHBI W MPUHLMNBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapalIeIbHOTO
COCIMHEHUS MPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH >3IEKTPOMAarHUTHOMN
MHJIYKIIMH, 3aKOH MPSAMOJIMHEHHOT0 pacrpoCTpaHEHUsI CBETA, 3aKOHbI OTPaXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE ODWHIITeHHa Ui (oTodddekra,
3aKOH COXPAaHEHUs SHEPrUH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPaHEHUs
ANEKTPUYECKOTO 3apsa, 3aKOH COXPAHEHUs MacCOBOr0 YHWCIa, TOCTyJaTel bopa,
3aKOH PaJIMOAKTHUBHOIO pacnaja, IpH 3TOM pa3iMyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MAaTeMaTH4YECKOE BBIPAKEHUE W YCJIOBUS (TpaHMIlbl, OO0JacTH)
IPUMEHUMOCTH;

ONPENEIIATh HAIPABJICHUE BEKTOPA MHAYKIIMM MarHUTHOTO MOJISI TPOBOIHUKA
C TOKOM, cuJibl Amriepa u cuibl JlopeHua;

CTPOUTh W OIKCHIBATh H300paKEHHUE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 MCCJIENOBAHUIO (PU3WYECKUX SBJICHUA U
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmyIupoBaTh MpodIEMy/3a/1auy U TUIIOTE3y Y4EOHOTO SKCIIEPUMEHTA, COOMpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUs, IPOBOAUTH ONBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (U3HMUECKUX BETUYHH, ITPU
ATOM BBIOMpaATh ONTUMAJIBHBIM CIMOCOO0 W3MEPEHUS U MCMOJb30BAaTh HU3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (DPM3UUECKUX BEIIMYUH C UCIIOJIb30BAHUEM MPSMBIX
M3MEPEHUN: TMPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH pPE3YJIbTAThI
MOJIYYCHHON 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUAC TaOMUI[ U TpaduKOB,
JeJaTh BBIBOJIBI IO PE3YyJIbTaTaM UCCIIEAOBaHNUS,

coOmro/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEJACHUU HUCCIEOBAaHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIEOBATEIbCKOM W MPOEKTHOU
JESATEIBHOCTH C MCHOJB30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOIO
000py/I0BaHUS;

pemarh pacuéTHhIE 3aJa4dl C SBHO 3aJlaHHON (PU3WYECKON MOJEINbIO,
UCIOJIb3Ysl (PM3HUECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3a/1auu
BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIBI,
HEOOXOoUMBbIE JJIsI €€ pelIeHUs, MPOBOJUTh PacUYE€Thl U OIICHUBATH PEaTbHOCTH
MOJTyYeHHOTO 3HAYCHUS (PU3UYECKOMN BETHMUNHBI;



pelniaTh KaueCTBEHHbIE 3aJa4X: BBICTPAUBATh JIOTHYECKN HENPOTUBOPEUUBYIO
LETIOYKY PACCYKJICHUM C ONOPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buszndecKue SBICHUS;

UCIOJIb30BATh IPU PELICHUH YUEOHBIX 33]1a4 COBPEMEHHbIE NH(POPMALIMOHHBIE
TEXHOJIOTUH JUISl TIOMCKA, CTPYKTYPUPOBAaHHMs, HHTEPIPETALMU U MPEACTABICHUS
y4eOHOM W HAyYHO-TIOMYJSAPHOW HWHGOPMALUK, MOIYYCHHOW U3 Pa3IuYHbIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBAThH MOIydaeMylo HHPOPMAIIHUIO;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAaIlUH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCJIOBUS UX O€30MaCHOIO UCHOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUUCKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHd, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOM KU3HU JIS
oOecrieueHrss O€30MACHOCTH MpU OOpALEHUH C MPUOOpPaMHU U TEXHUYECKUMU
YCTPOMCTBAMM, JII COXPAHEHHS 30POBbS M COOJIOJIEHUS HOPM SKOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpEJIE;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pPa3jIMYHbIX COLMAJIBHBIX PpOJIEH,
IUIAaHUPOBaTh pPabOTy TIpyHNbl, PALMOHAIBHO pACHpPElessITh OOSI3aHHOCTU U
IUIAHUPOBATH JIEATEIIBHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJICKBaTHO OLICHUBATh
BKJIQJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIICHUE pACCMATPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosimyecTBo yacoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne i/ P Kontpoabnbie  IIpakTHuyeckue (uubp )
NMPOrpamMMbI Bcero o0pa3oBaTre/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/Ibl HAYYHOI'O IIO3HAHUSA
bubnnorexa [JOK
11 o 2
HISHICA T METOABL HAYRHOTO HOSHAHIA https:/m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pasznea 2. MEXAHUKA
bubnuoreka [JOK
21 Kutiemaritka > https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2:2 Auranica ! https://m.edso0.ru/7f41bf72
bu6nmmoteka [IOK
2.3 3aKOHBI COXPAaHEHUS B MEXAHUKE 6 1 1 htts://m.edsoo.ru/7FA1bF72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUNHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOU 9 1 bubmuorexa [JOK
' TEOpHHU https://m.eds00.ru/7f41bf72
but6mmoreka [JOK
2 1 1
3 OCHOBBI TEPMOMHAMHUIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BELIECTBA. 5 bu6mmoreka [IOK
' da30BBIE TIEPEX OB https://m.edso0.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. JIEKTPOANHAMMUKA

bubnuorexa [JOK
4.1 1
MEKTPOCTATHI 0 https://m.eds00.ru/7f41bf72
49 [TocTostHHBIN eKTpUYECKUi TOK. TOKU B 12 bu6nuoreka [IOK
' Pa3sIMYHBIX Cpeaax https://m.eds00.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO HACOB I10 68

[TPOIT'PAMME



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

11 KITACC

KosimyecTBo yacoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3/iesioB U TeM uugposbie
Ne n/m P Kontpoabsnsie | IlpakTuyeckue (icpp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI
pecypchbl
Pazpen 1. QJIEKTPOAUHAMMUKA
11 MaruauTtHoe nojie. J1eKTpOMarHuTHas 1 1 3 bu6muoreka [IOK
' WHTYKIIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4YecKHe U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [LIOK
' KoJIeOanus https:/m.edsoo.ru/7f41c97c
99 MexaHn4YeCcKHe U AIEKTPOMAarHUTHBIE 5 1 bubnuorexa [LIOK
' BOJIHBI https:/m.edsoo.ru/7f41c97c
but6mmoreka [JOK
2.3 O 10 3
HHa https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paszea 3. OCHOBBI CIIEIUAJIBHOM TEOPUY OTHOCHUTEJIBHOCTH

31 OCHOBBI CIIEIIUATTEHON TEOPUH 4 1 bubnnorexa [IOK
OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢c



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
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bubnuorexa [JOK
4.2 C 4
TPOCHHUE aToMa https://m.edsoo.ru/7f41c97c
bubnnorexa [JOK
4.3 A 5
TOMHOC SIZIPO https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15

Pa3nen 5. 3JIEMEHTBI ACTPOHOMUWHU U ACTPODPU3UKU

5.1 DJIeMeHTBl aCTPOHOMUHU B aCTPOUUKU 7 ﬁ;i?irilﬁ;iﬁﬁfﬂlcgk
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o06maroniee TOBTOPEHHE 4 ﬁt?fs?/?r?éiiiicﬁﬁfﬂl@?c
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosnunuyectBo yacos DJIeKTPOHHbIE
Ne ara uugpoBbIie
Tema ypoka Konrtpoasuble | IIpakTnuyeckue A p
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
®du3nKa — HayKa O IIPUPOJE.
1 Hayunsie MeTZKI)I HOI?),HEHHQ 1 bubmmorexa LIOK
v A https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIero MUpa
Pousb 1 MecTo ¢uzuku B

5 (dhopMHUPOBAHUH COBPEMEHHOM 1 bubmmoreka [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN eATeIbHOCTH JIFo/Iei
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTEIBHOCTh MEXaHUYECKOTO 1 bubnuorexa [JOK
neuxeHus. [lepememnenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE

4 PaBHOMepHOE NpsiMOTTUHEHHOE 1 bubnuoreka [LIOK
JIBUKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPAMOIIMHENHOE 1 bubnnorexa [IOK
JIBUKCHHE https://m.edsoo.ru/ff0c372e

6 CBobogHoe ajsieHue. Y CKOpeHHe 1 bubnnoreka [IOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 ﬂinmeﬁne Mmare flam,Hoﬁ TOYKH 1O 1 bubamorexa [TOK

p https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH



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

[IpuHLIHAII OTHOCUTENBHOCTH

bubnuorexa [JOK

8 Pamunes. Hiep ufl UIBHDIC CHCTEMBI https://m.edsoo.ru/ffOc3be8
otcuera. [1epBsiii 3akoH HproTOHA
Macca tena. Cuina. [punnun

9 cynepro3uiuu cuwi. Bropou 3akon bubmmorexa LIOK

C https://m.edsoo.ru/ff0c3be8
HeroToHa 114 MaTepraibHOM TOUKH

10 Tperun 3akoH HeroToHa 114 bubnuorexa [IOK
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMUpPHOTro TsaroteHus. Cuiaa

11 TskecTu. [IepBast kocMuueckast bubmmorexa LIOK

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

12 Cuia ynipyroctu. 3akon ['yka. Bec bubnnoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdumment

13 TpeHusi. Cuia COnpoTUBIIEHUS IIPU bubnnoreka [IOK
JIBIDKECHUH TEJ1a B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[TocTymarenbHOE U BpalaTeabHOE

1 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [IOK
tesa. MomeHT cuibl. [1nedo cumsl. https://m.edsoo.ru/ffOc41a6
YcoBus paBHOBECHUS TBEPIOIO Tea
HNMnynec MaTepuanbHOU TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYECK. bubmuoreka [JOK
Nmnynbe cumbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIysbca. PeakTuBHOE IBHKEHUE

16 PaboTa 1 MOIITHOCTE CHJIEL. bubnunorexka [IOK

Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502



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
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MatepHuaabHON ToukH. Teopema 06
U3MCHCHUU KI/IHCTH‘-IGCKOIYE)HCPFHH

17

[TorennmaneHas 3HEPrHUsl.
[ToTeHumanbHas SHEPIUs ynpyro
ne(pOpMHUPOBAHHOW TIPY>KUHBIL.
[ToTeHumanbHas >HEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnnorexa [JOK
https://m.edsoo.ru/ffOc461a

18

[ToreHnnaneHbIE U
HenoTeHUuanbHble cUiibl. CBs3b
paboThl HEMOTEHLIUATIBHBIX CUJI C
W3MEHEHHUEM MEXaHUYECKOU SHEPTUHU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOU SHEPTUH

bubnnorexa [JOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopuas pabora
«HMccnenoBanue CBs3U pabOTHI CUITBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPTUU Tella Ha puMepe
paCTsDKEHUS PE3UHOBOTO JKI'yTa

20

KonTponbHas padota no reme
«Kunemaruka. Jlunamuka. 3aKOHbBI
COXPAaHEHHUs B MEXaHUKE)

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON
Teopuu. bpoyHOBCKOE IBUKEHUE.

Aupdysns

but6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapakrep NBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu CTpOeHHUs Ta30B, KUAKOCTEN
Y TBEPIBIX TEI



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

23

Macca monekyn. Konnuectso
Bemectsa. [locrosinnas ABorazipo

24

Tennosoe pasHOBecue. Temneparypa
u e€ uzMepenue. lllkana remneparyp
Ilenncus

25

Wneanpueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

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

26

AOcotoTHas TeMIIepaTypa Kak Mmepa
CpeIHEW KMHETUYECKON SHEPTUU
JBUKEHHS MOJICKYJ. Y paBHEHUE
MenneneeBa-Knaneiipona

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

27

3akoH /lambToHa. ["a30BBIC 3aKOHBI

28

JlabopaTopHas pabota
«HccnenoBannue 3aBUCHMOCTHU
MEX Ty TTapaMeTPaMH COCTOSTHHS
Pa3peKEHHOTO Ta3a»

29

W3onpoueccsl B naeaabHOM ra3e 1
uX rpaduueckoe npeacTaBieHue

bu6nmmotexka [IOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKOH CUCTEMBI U
croco0OrI e€ n3mMeHenus. KomaecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
JHEPrus OJJHOATOMHOI'O UEATbHOIO
raza

bu6mmotexa I[IOK
https://m.edsoo.ru/ff0c5952

31

Bunae! remionepenaun

but6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

32

VY nenpHAs TEMIOEMKOCTD BEIIECTBA.
KonngecTBo TermoTs! mpu

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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Teronepenaye. AauadaTHbIi
nporecc

ITepBblii 3aKOH TEPMOJIUHAMUKHU 1

bubnnorexa [JOK

33
€ro NpUMEHEHHE K U30IpoIeccaM https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs mporeccos B
34 npu (I))z[e Bropoi I;2111<[0H bubmmorexa LIOK
brpone. BTop https://m.eds00.ru/ff0c6230
TEPMOJIMHAMUKHI
35 [punnun pevicreus u KI1/] bubnuorexa [LIOK
TEIUIOBOW MaIllMHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapnao u ero KIT/]
37 DKoJ0rn4ecKue npoodaemMsl
TETIOPHEPTETUKA
O6o06maromuii ypox
38 «MOJIIGHK HI;I Has}llr()bmnxa OcHOBBI bromiorexa LIOK
y2Up ’ https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
KonTponbHas padota 1o reme
39 «MonexynsipHas puznka. OCHOBBI brbnmorexa LIOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOMHAMHKI
40 [TapooOpazoBaHue u KOHIEHCALIHS. bubmuorexa [LIOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS
41 BIIQYKHOCTH BO3/1yXa. HackieHHbIit bubmmorexa LIOK
AR B https://m.edsoo.ru/ff0c64d8
nap
Tepnoe teno. Kpucrammyeckue u
aMmopdHbIe Tea. AHU30TPOIIHS
Ii(b P bubmuorexa [JOK
42 CBOMCTB KpucTaioB. XKujakue

Kkpuctayiibl. CoBpeMeHHbIE
MaTepHabl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

[liaBnenue u KpucTaIIM3anus.

43 V nenpHas TEI0Ta IUIaBICHUS buGnnorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
CybOnumarus
bubnuorexa [IOK
44 VYpaBHEHHUE TEILIOBOro Oajanca
PABHCHHE TEIIOBOT " https://m.eds00.ru/f0c6820
DiexkTpu3anus Tel. DIEKTPUIECKUN
45 3aps I;Z[Balllsm a dJIEKT HIT{ECKHX bubmmorexa LIOK
PAL. a P https://m.edsoo.ru/ffOc6bcc
3apsIoB
ITpoBOIHMKH, DUDIIEKTPUKU U
46 H(I))JI OBOIHUKU 3ag))H Bubmaorexa IIOK
yrip ’ https://m.edsoo.ru/ffoc6bcc
COXPaHCHHUS ICKTPUICCKOTO 3apsiia
B3aumoneucTsue 3apsiioB. 3aKOH
47 Kymona. ToueyHbIH DJIIEKTPUUECKUU Bubmaorexa IIOK
y ) p https://m.edsoo.ru/ffOc6ces
3apsi
Hanpssk€HHOCTB 271EKTPUYECKOTO
48 nons. [puHumn cynepno3uuuun bubnnoreka [IOK
ANEKTPUYECKUX MoJeu. JInHann https://m.edsoo.ru/ff0c6df2
HaIPSKEHHOCTH
Pabota cuit 2ieKkTpocTaTuuecKoro
49 noJst. [Toren I/IaJIpPa3HOCTI> bubmorexa LHOK
' At https://m.edsoo.ru/ffOc6f00
[MOTEHLIHATIOB
TTpoBOMHUKH U AUDIIEKTPUKHA B
50 BJ'II::KT I([)CTaTI/méICKOM ngne bubmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JmanekTpudeckas IpOHUIIAEMOCTh
b K
51 OnexrpoeéMkocTs. Konnencarop nomorexa LIO

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
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https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTD MIIOCKOTO
KOHJIEHCAaTopa. JHEPrus
3apsHKEHHOT0 KOHIeHCaTopa

bubnuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHas padota "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

o4

[IpuHuMI 1eMCTBUS U IPUMEHEHHE
KOH/JIEHCATOPOB, KOIMMUPOBAIHHOTO
amnrmapara, CTpyHHOro mpuHTepa.
DJIeKTpOCTaTUUYECKas 3allUTa.
3a3eMileHnE IEKTPOIpruOOpOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cyuiectBoBaHus. II0CTOSITHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conportupnenue. 3akoH Oma Jist
y4acTKa Iernu

56

[NocnenoBarenpHOE, MapaIeTbHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOJTHUKOB. JIabopaTopHas
pabota «/3ydyeHne cMEanHoTro
COCTUHEHUS PE3UCTOPOB)»

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB EKTPHUUECKOTO
ToKa. 3akoH J[xoyns-Jlenna

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 171 TOTHOM (3aMKHYTO )
anexkTpuyeckoi nenu. Kopotkoe
3ambikaHue. JlabopaTopHas pabora
«3mepenune I/1C ncTouyHMUKA TOKA U
€ro BHYTPEHHETO COMPOTHUBIICHUS

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHblil ypok. KonTponbHast
pabota o Teme "DneKTpoJuHaMuKa"

but6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

/ Beepoccuiickast mpoBepovHas
pabora

60

O6o06maromuii ypox
«DNeKTpoIUHAMUKaY /
Bcepoccuiickas mpoBepodHas pabora

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

61

DNEeKTpOHHas IPOBOAUMOCTD
TBEP/BIX METAJUIOB. 3aBUCUMOCTh
COINPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIpOBOAUMMOCTD

62

DNEeKTpUYECKUN TOK B BaKyyMe.
CBOHCTBA 3JIEKTPOHHBIX ITYYKOB

63

[omynpoBoAHUKH, X COOCTBEHHAS
U IIPUMECHAsi IPOBOAUMOCTb.
CsoncTBa p—N-nepexona.
[HonynpoBoaHUKOBBIE TPHOOPHI

bubnnorexa [JOK
https://m.edsoo.ru/ffOc84ae

64

DNEeKTpUYECKUH TOK B pacTBOpax U
pacriaBax 3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAs AUCCOIIUAITHSI.
DNEKTPOIN3

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c82ba

65

DIIeKTPUUECKUH TOK B rasax.
CaMocTosATENnbHBIN U
HECaMOCTOSITENIbHBIN pa3psl.
Momnnus. [nazma

bu6mmotexa I[IOK
https://m.edsoo.ru/ffOc84ae

66

DnexTpuueckue npuOopsl U
YCTPOMCTBA U MX MPAKTUYECKOE
npuMeHeHne. [IpaBuiia TeXHUKH
0e30macHOCTH

but6mmoreka [JOK
https://m.edsoo.ru/ffOc86fc



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

KonTposabhas padora o reme
«Qnexrpocraruka. [locTostHHBIN

bubnnorexa [JOK

o7 NeKTpudecKui Tok. Toku B 1 https://m.edsoo.ru/ff0c8a8a
Pas3INYHBIX CpeIax»
68 PesepBublii ypok. O600maronmii 1 bubnuoreka [IOK
ypok 1o Temam 10 kitacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB 10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Koau4vecTBO 4acoB DJIeKTPOHHbIE
[
JI:;_H Tema ypoka Beero Kontpoabubie | IlpakTnueckue fl[:;:EHHSI :)Ig;)l;g(())?;fenbﬂme
padoTbI padoThbI pecypest
[TocTosTHHBIE MarHUTHI M KX

1 B3aUMOJIeCTBUE. MarHuTHOE MoJIe. 1 bubnuorexa [JOK
Bekrop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW MHIYKUIHUH
MarsuTHOE I10J1€ TPOBOIHUKA C

) ToKOM. OnBIT DpcTeaa. 1 bubmmoreka [JOK
BzaumopeiicTBre MpOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopHas pabota «l3yueHnne

3 MarHIETHol;)o HOIJ)U{ KaTYHIKIzz 1 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c98fe
TOKOM
JlelicTBME MArHUTHOTO TIOJIS HA
POBOAHMK ¢ ToKOM. Cuina Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnnorexa [IOK
«UccnenoBanue nelicTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»

JleficTBMEe MarHuTHOTO MOJISI Ha

5 JBHKYILYIOCS 3apsSKECHHYIO 1 bu6mmoreka [IOK
yactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiel JIopenua

5 DNIeKTpOMarHuTHas UHAYKIIHS. 1

IToTok BekTOpa MarHUTHOM



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

unaykuu. IC uHayKuu. 3akoH
ANEKTPOMATHUTHON UHIYKLIHHA
®dapanes

JlabopaTopHas pabota
«HccnenoBanue sIBJIeHUS
AIEKTPOMArHUTHON MHAYKLIUN

bubnnorexa [JOK
https://m.edsoo.ru/ff0cals50

NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. J/C
CaMOMHIYKIIUU. DHEPrusi
MAarHUTHOTO MOJISl KATYIIKH C TOKOM.
DIIEKTPOMArHuTHOE T0JIe

bubnnorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: IOCTOSHHBIE MAarHUTHI,
IEKTPOMArHuThl,
JJIEKTPOABUIaTENb, YCKOPUTEIIN
3JIEMEHTapHbIX YaCTHILI,
WHIYKINOHHAs IIeYb

10

Ob6o6maromuit ypok «MarautHoe
noJie. DJIeKTpOMarHuTHas

HUHIOYKIUS»

bu6mmotexka I[IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas padbota no reme
«MaruuTtHoOe 1oe.
DeKTpOMarHUTHAs HHAYKIUS

bu6mmoteka I[IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKHE
kosneOanus. ['apmonnueckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKUX KOJICOaHUH.
[IpeBpaiienue sHepruu

but6mmoreka [JOK
https://m.edsoo.ru/ff0caf06



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

13

JlabopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MaJlbIX KOJICOaHHIA Tpy3a Ha
HUTHU OT JJIMHBI HUTU U MACChI

rpy3a»

14

KonebarenbHbIW KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
Kosie0aHus B U1€aIbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAJIOTUS
MEXy MEXaHUYECKUMU U
AJIEKTPOMAarHUTHBIMU KOJIEOAHUSMU

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

15

®opmyna Tomcona. 3akoH
COXPaHEHUsI JHEPTUH B UACATLHOM
K0J1e0aTeIbHOM KOHTYpe

bubnnorexa [JOK
https://m.edsoo.ru/ffOch9c4

16

[TpencraBieHue o 3aTyXarLUMX
KosieOaHusX. BoiHyX/1eHHbIE
MeXaHUYecKue KojaeOaHMsl.
Pe3onanc. BeiHyx1eHHbBIE
SJICKTPOMArduTHBIC KoJIeOaHus

bubnuorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.
CuHyconJaJIbHBIN IEPEMEHHBIN TOK.
MomHOCTh IEPEMEHHOIO TOKA.
AMIUTUTYTHOE U ACUCTBYIOIIEE
3HA4YECHHUE CUJIBI TOKA W HAIIPSHKEHUS

bu6nmmorexka [IOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. IIpousBoacTso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO

but6mmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, T€HEPATOPA IEPEMEHHOTO
TOKa, JINHUH 3JIEKTpoIiepeaay

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOICTBE NIEKTPOIHEPIUU.

20 Kynberypa ucnonbzoBanus
3IEKTPOIHEPTHH B TOBCETHEBHOU
KU3HH
MexaHuueckne BOJIHbI, yCIOBUS

acrpoctpaneHnus. [lepuon.
21 I:():KOppOCTBppaCHpOCTpaI})IeHI/ISI u bromiorexa LIOK
https://m.edsoo.ru/ff0cca54

JUIMHa BOJIHBL. lonepeynsie n
MPOJIOTILHBIE BOJIHBI

29 3Byk. CkopocTs 3ByKa. I'poMKOCTB bu6mmoteka LIOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DEeKTpOMarHUTHbBIE BOJIHBI, UX

23 CBOWCTBA M CKOpOCTh. [1IKkama bromiorexa LIOK

https://m.edsoo.ru/ff0ccfe0

AIIEKTPOMAarHUTHBIX BOJIH
[TpuHIMTIBL pagHOCBSI3U U

24 TeneBuaeHus. Pa3Butue cpeacts
cBs3u. Pagnonokamus

o5 KonTponbHas padota «Konedanus u bubnuoreka [LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonHENHOE pacipOCTpaHEHHE

26 CBETa B OJITHOPOJHOM Cpefie. bubmuoreka [JOK

ToueuHslil HCTOYHUK cBeTa. JIyd
CBETa

https://m.edsoo.ru/ff0cd350



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

OTtpakeHue cBeTa. 3aKOHbI

bubnnorexa [JOK

27 OTpaXKEHUS CBveTa. [TocTpoenue htts://m.edsoo.ru/ff0cdAe0
n300pakeHUH B INIOCKOM 3epKaiie
[Ipenomiienue csera. Ilonnoe

o8 BHYTpPEHHEE OTPa’KEHUE. bubmmoteka [LIOK
[IpenenbHbIA yrod MOJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHEI0 OTPayKeHUs

29 JlabopaTtopHas padota «3mepenue bubnnoreka [IOK
MOKa3aTelist NPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunsel. [TocTpoenne n3o0pakeHni

30 B JtuH3e. DopMyiia TOHKOM JTUH3HI. brbmmorexa [IOK

https://m.edsoo.ru/ff0cddle

VYBennueHue JIMH3bI
JlabopaTopHas pabota

31 «HccnenoBanue CBOWCTB
N300pakeHUi B JIMH3aX»
Hucnepcus cBeta. Cll0KHBIN COCTaB

32 6enoro csera. L{Ber. JIaboparopHas
pabota «HabmroaeHue nucnepcuu
CBETa»

33 Wntepdepennus ceera. udpaxus bubmuorexa [LIOK
cBeta. [Judpaknuonnas pemeérka https://m.edsoo.ru/ff0ced22

34 ITonepedyHOCTh CBETOBBIX BOJIH. bubanorexa [IOK
ITonspusanus csera https://m.edsoo.ru/ff0cf02e
OnTryueckuie Npudopsl U YCTPOHCTBA

35 U YCIIOBHSI X 0€3011acHOTro
PUMEHEHHS

36 ['paHuIBI TPUMEHUMOCTH bubnuoreka LIOK

KJIaCCUYECKOW MEXAaHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[TocTynarsl crienuaabHOU TEOPUH

OTHOCHUTEJIbHOCTH
OTHOCUTEIHHOCTH
37 OJIHOBPEMEHHOCTHU. 3aMeJICHUE buomiorexa LIOK
https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKpAIICHHUE JTUHBI
OHeprus U UMIYJbC
38 pensITUBUCTCKON yacTHlbl. CBs3b bu6mmoteka [LIOK
MAacChl C SHEPrUEU U UMITYJICOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKos
KoHnTtposnbhas padorta «OnTuka.
39 OCHOELI cneulfaanoﬁ TEOPUH bubmorexa HOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH
40 ®otonsl. Popmyina [lmanka. bubnuoreka [LIOK
DHeprus U UuMIyibc (oToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEOBAHNE BuGmorexa LOK
41 Qorospexra. Ombrrer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl hoTodrpdekra. YpaBHeHHE
42 3H'HmTe%1)“Ha mi(quoaq)gema. brbnmorexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢porosppexra
aBneHue ceera. Onbithl [1. H.
43 JII[e6eJJeBa. XUMUYECKOE ICHCTBUC bubmioreia LIOK
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckne yCcTpoucTBa U
42 MPaKTUYECKOE MPUMEHEHHE:

dboToreMeHT, PoTOoNaTUHK,
COJIHEYHast baTapesi, CBETOHO



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Permenne 3amau mo reme « 1€ MEHTHI

bu6mmoreka [IOK

4 KBAaHTOBOW ONTUKH https://m.edso0.ru/ff0d0302
Mogenb atoma Tomcona. OnbITh

46 Pesepdopna o paccesauro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactull. [lnanerapHast Mmosiens aToma
bubnuorexa [JOK

4 Hoctynarst bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u nornomeHue (GOTOHOB

48 IIPU [IEPEXO0/I€ aTOMA C OJTHOTO bu6mmoteka [LIOK
YPOBHS SHEPTUHU Ha Apyrou. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHoBBIE CBOKCTBA YacTUL. BOJHBI

49 ne bpowis. Kopriyckynsipao- bubmmoreka [JOK
BOJIHOBOM Jlyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE H3JTyYCHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omneiter Pesepdopaa mo bubmuorexa [JOK
ONPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
pPaZOaKTUBHOTO M3ITy4eHUS
CaomucTBa ansa-, 6eta-, ramma-

51 u3iydeHus. BiausHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTraHU3MBI
OTkpBbITHE TPOTOHA U HEUTPOHA.

59 N3oromnel. Anbda-pacma. bubmuoteka [IOK
DNEKTPOHHBIM U TO3UTPOHHBIN OeTa- https://m.edso0.ru/ff0d1162
pacnaz. ['aMmma-usnydenue

53 DHeprus CBs3M HYKJIOHOB B siJIpe. bubnmnoreka [IOK

S nepHble peakuuu. AnepHbId

https://m.edsoo.ru/ff0d1356



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

peaxTop. [IpoGiieMbl, MepCIEKTUBHI,
DKOJIOTUYECKUE ACIIEKTBI IAECPHOU
JHEPIreTUKN

o4

DneMeHTapHble YacTUIlbl. OTKPBITHE
o3uTpoHa. MeTo Il HAOIIOICHUS U
pEruCTpalUK SJIEMEHTAPHBIX
yactull. Kpyrierii cton
«DyHaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
buznuecKor KapTUHBI MUPa»

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

55

OTanbl pa3BUTHS aCTPOHOMUU.
[IpuknagHOE€ 1 MUPOBO33PEHUECKOE
3HAYEHUE acTpOHOMUM. Bun
3B€31HOTO HebOa. Co3Be3aus, IpKue
3BE3JIbl, IIJIAHETHI, MX BUJIUMOE
nBrokeHue. CoJIHEYHasI cCUcTeMa

56

Connue. ConHeuHast akTUBHOCTb.
HcTtounuk sHeprun CoslHIA U 3BE3]

57

3BE3bI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOU
MOCJIeI0BaTEIbHOCTH. BHYTpeHHee
cTpoenue 3B€311. COBpeMEHHBIE
MIPEACTABIICHUS O TPOUCXOXKICHUH U
sBosrorun CotHITa U 3BE3

58

Mneunsiii [yt — Hama
I"anaktuka. ITosoxxeHue u IBMKEHHUE
Comnnna B IN'amaktuke. ['anakTuky.
YepHble bIpHI B AIpax FATaKTUK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bosboro B3peIBa.
PenukroBoe n3iydeHHeE.
MeraramakTuka

60

Hepemennsie npo6iemsl
aCTPOHOMUH

61

KonTponpHas pabora « 3eMEeHTHI
ACTPOHOMMH U aCTPOPUIUKI»

62

O6o6maromuii ypok. Poib Gpusnku
¥ aCTPOHOMHUH B IKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeloBeKa

63

O06o6maromuii ypok. Pons u Mmecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

64

O6o06matomuii ypok. Posnb
¢buznyeckoil Teopuu B
(dopMHpPOBAHNY IPEICTABICHUH O
¢du3nueckoil kapTHHE MHUpa

65

Ob6o6maromuit ypok. Mecto
(buznyecKoil KapTUHBI MUpa B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O PUPOJIE

66

PesepBHbIi ypok. MaruutHOE 1oJe.
DONEeKTpOMarHuTHas NHAYKIHS




PesepBublii ypok. OnTrka. OCHOBBI

67 CHeHaTbHON TeOpUH 1
OTHOCHUTENNBHOCTH
Pesepnsriit ypok. KBanroBas ¢uznka.
bubnnorexa [JOK
68 DJeMeHTHl aCTPOHOMHH U 1
https://m.edsoo.ru/ff0d1784
acTpoU3UKH
OBLIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBbHOM TIPOI'PAMMOBI

10 KJIACC

Kon
NPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MIPOrpaMMbI CpeIHero 001ero 00pa3oBaHus

10.1

JleMoHCTpHpOBaTH, Ha MpHUMepax pojlb M MecTo (U3UKU B
(bopMHpPOBaHUN COBPEMEHHOW HAay4HOW KapTUHBI MUDPA, B PA3BUTHUU
COBPEMEHHOU TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON NEATEIHOCTH

Jroaen

10.2

VYUuTHIBaTh I'PaHULbl IPUMEHEHUS U3YYE€HHbBIX (PU3MYECKUX MOJIEIEH:
MaTepHuajibHas TOYKA, MHEpLHUAIbHAs CUCTeMa OTcuéra, abCOJOTHO
TBEPAOE TEJI0, UJICAIbHBIN I'a3; MOJEIH CTPOEHUS ra30B, KUAKOCTEH U
TBEPABIX TEJI, TOYEYHBIM JJICKTPUUYECKUU 3aps] — IPU PEIICHUU

¢duznyecKux 3a1a4

10.3

PacrioznaBath dusznueckue siBJICHUS (MPOIECChI) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJICKYJSIPHO-KUHETUYECKOH TEOpUun
CTPOCHHUSI BEIIECTBA M  DJICKTPOAMHAMHUKH: PABHOMEPHOE W
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKCHHE, CBOOOIHOE IMaJICHHUE
TEJ, IBW)KEHUE TI0 OKPY)KHOCTH, WHEPILUS, B3aUMOJICHCTBUE TEIl;
mubdy3us, OpOyHOBCKOE [BUKEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX TN, U3MEHEHHe o00béMa Ten TpU  HarpeBaHUU
(oxJaxJJeHUH), TEIUIOBOE pPAaBHOBECHE, HCIApPEHHE, KOHJSHCAalus,
IUTaBJICHWE, KPHUCTAUIM3AIMs, KHIIEHHE, BJIAKHOCTh BO3/AYyXa,
MOBBIIIEHUE [ABJICHUS Ta3a MpPH €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBS3b MEXIy HapamMeTpaMHM COCTOSIHMS —ra3a B

nu3omnponeccax; 3JCKTprUu3danus TCIl, B3aHUMOJECHUCTBHUE 3aps10B

10.4

OnuceiBaTh MEXaHWYECKOE [BH)KEHUE, HCHOJIb3ysd (U3NYECKUe
BEJIMYUHBI: KOOPJIMHATA, ITyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CHJla, WMIYIbC Telna, KUHETUYEeCKas JHEPIrus,
NOTEHIMAJIbHAsE HHEPIus, MeXaHudeckas paboTa, MeXxaHHYecKas
MOIIHOCTh, TMpPU ONHUCAHUU NPABUIBHO TPAKTOBaTh (PU3NYECKUI
CMBICTT HCHOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS U EAUHMIIBI,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETHUUHY

C ApYTMMHU BCIMYMHAMU




10.5

OnuceiBaTh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEN W TEIUIOBBIC
SIBJICHHS, HWCIOJb3ysd (PHU3MUCCKUEC BEIMYMHBL JABJICHUE Ta3a,
TEMIIEpaTypa, CpPEAHAS KHUHETUYECKas DHEPrusi XaOoTHYECKOIro
JBIDKCHUST MOJIEKYJ, CPEIHEKBaJpaTUYHas CKOPOCTbh MOJIEKYII,
KOJIMYECTBO  TEIJIOTHI, BHYTPCHHSsS OSHEprus, paboTa rasa,
KOA(Q(UIIMEHT TOJE3HOTO MACUCTBHUS TEIJIOBOIO JIBUTATEIS; IPH
ONMMCAaHWM  MPaBWIBHO  TPAKTOBaTh  (U3MUYSCKHHA  CMBICI
UCITIOJIb3YEMBIX BEJIMUYWH, WX O003HAYCHHUS WM CIAMHHUIBI, HAXOIUTh
(bopMyIbl, CBS3BIBAIOIIKAE JaHHYIO (U3MYCCKYIO BEIUYHUHY C

JpYTrUMU BEJIMYMHAM

10.6

OnuceiBaTh M3y4YEHHbIE D3JEKTPUYECKHE CBOICTBa BellecTBa U
AIIEKTpUYECKUE SBICHUS (TMPOLIECCHI), HCIONb3yd (PU3NYECKUE
BEIMYMHBL:  DJIEKTPUYECKUH  3apsil,  JIEKTpUUYECKoe  MOoJe,
HaNnpsOKEHHOCTh  IOJIS, IMOTEHLMAN, Pa3HOCTh IOTEHLUANIOB; IpU
ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKUM  CMBICT
UCIOJIb3YEMBIX BEIMYMH, UX O0O3HAUEHUS U €IUHUIIbI; YKa3bIBaTh
(bopMyIIbl, CBSI3bIBAIOLIME TAHHYIO (DU3UYECKYIO BETUUUHY C JPYTUMU

BCIIMYMHaAMH

10.7

aHAJTM3UPOBaTh (U3UUECKUE TPOLECChl U SBICHUS, HCHOIb3Ys
(¢u3nyecKre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOI'O TATOTEHMUS, |,
I1 u 111 3akonbl Hp0TOHA, 3aKOH COXpaHEHMSI MEXaHUYECKOM SHEPTHUH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHIIUI CYNIEPIIO3UIIMH CHJI, TPUHLIMII
paBHOINPABUs HMHEPLHUAIBHBIX CUCTEM OTCYETA; MOJIEKYJIAPHO-
KMHETUYECKYIO TEOPHIO CTPOEHUS BEILIECTBA, Fa30BbIE 3aKOHbI, CBA3b
CcpelHel KMHETUYECKOW SHEpPruu TEIUIOBOTO ABMXKEHUS MOJIEKYJT C
abCOJIIOTHOW TeMIlepaTypoid, NepBbIi 3aKOH TEPMOAMHAMUKY; 3aKOH
COXpaHEHMsI DJIEKTPUYECKOro 3apsaa, 3akoH Kysona; mpu 3ToMm
pas3InyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €I0 MATEMATUUECKOE

BbIpaXXCHHE U yCIOBUS (TpaHULIbl, 00J1aCTH) TPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHBIE MMPUHIUIIBI JEHUCTBUSA MalllvH, HpI/I60p0B u
TCEXHUYCCKUX yCTpOfICTB; pa3j4yaTtb YCJIOBUSA HUX 0e301acHOTO

HCIIOJIb30BaHUS B IIOBCEHEBHOMN KU3HU

10.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIET0BAaHUIO (PU3NUECKUX SIBIICHUM
U TIPOLIECCOB C UCIOJIb30BAHUEM TNPSMBIX U KOCBEHHBIX M3MEPEHMI;
pu 3ToM (HopMyIHpoBaTh MpodiieMy (3agady) U THIIOTE3y y4eOHOro
OKCTIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY M3  HPEIOKEHHOTO

06opy11013aH1/1;[, MPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOAbI




10.10

OcymiecTBIATh NpsAMBbIE M KOCBEHHBIE HM3MEpPEHHs (U3NYECKUX
BEJIMYMH; TIPH 3TOM BBIOMPATh ONTHMAJIBHBIN CIIOCOO M3MEPEHUS U

HCIIOJIB30BAaTh U3BCCTHBIC MCTObI OLICHKH HOFpCH.IHOCTGﬁ PI3MCpCHPII>'I

10.11

HccnenoBaTh 3aBUCUMOCTH MeXAy (U3MYECKUMHU BeIMYMHAMU C
MCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHMI; IIPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DPUKCHUpOBaTh pe3yJabTaThl MOJIYYEHHOH 3aBUCHMOCTHU
(bu3nYeCKUX BEJIMYMH B BUJIE TaOIUIl ¥ TpaUKOB, 1e1aTh BBIBOJIBI IO

pe3ysibTaTaM UCCIIEI0BAHUS

10.12

Cobmoate mpaBwiia 0e30macHOro Tpyna TMpUd  MPOBEICHUU
UCCIIC/IOBAaHUI B paMKax Y4eOHOTO JKCIEepUMEHTa, y4deOHOo-
HCCJIEIOBATENLCKON U MPOEKTHOM JIEATEIBHOCTH C MCIIOJIb30BaHUEM

M3MEPUTENIbHBIX YCTPONCTB U 1a00paTOpHOT0 000py10BaHUS

10.13

Pemarp pacu€THble 3a1a4u ¢ SIBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (PM3MUECKHE 3aKOHBI M MPHUHIIMITBI; HA OCHOBE aHAIHM3a
YCIIOBUSL 33Jlauyd  BBIOMpPATh (PU3UYECKYI0 MOJEJb, BBIIETAThH
buznueckue BeTUYUHbBI U GOPMYIIbI, HEOOXOAUMBIE ISl €€ peleHus,
MPOBOJUTHh Pacy€Thl M OILEHUBATh PEATBHOCTh IOJIYYEHHOTO

3Ha4YCHUA (I)HSHHGCKOﬁ BCJIIMYMHBI

10.14

Pemlate  kauyecTBEHHbIE  3aJa4d:  BBICTPAUBATh  JIOTHYECKHU
HEMPOTUBOPEUUBYIO LEMIOYKY PACCYXKAEHUN C ONMOPON HA N3yYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘I€CKI/IC SABJICHUA

10.15

Hcnonb3oBaTe MpHU pelleHUMH Y4eOHBIX 3a/7ad COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JJsl TOUCKA, CTPYKTYpPHUpPOBaHUS,
UHTEPIIpETallMi U NPEICTaBICHUs y4eOHOW M HAyYHO-TIOMYJISIPHOMN
uHpOpMalNH, TOTYYeHHON U3 pa3IMYHbIX UICTOYHUKOB; KPUTHUECKH

AHAJIM3UPOBATD MOJTYYaCMYIO I/IH(I)OpMaI_II/IIO

10.16

[TpuBOANTE HpHUMEpHI BKJIaJa POCCUMCKUX M 3apyOeXHBIX Y4EHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPY)KAIOIIETO

MHpa, B pa3BUTHUEC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonk30BaTh TeOpeTHUECKUE 3HAHUS MO (U3HMKE B MOBCEIHEBHOMN
KU3HH JUIA  oOecredeHus: O€30MmacHOCTH TIpH  OOpalieHuH C
npubopaMi M TEXHUYECKHMMH YCTPONCTBAMH, I COXpaHEHHS
3I0pOBbSI M COONIOACHUS HOPM OKOJOTHYECKOTO TIOBEJECHUS B

OKpYXaroIlei cpeae

10.18

PaGoTaTh B rpy1ie ¢ BBEITIOJIHEHHEM PAa3IMYHBIX COIMATBHBIX POJICH,
IUIAHUPOBATh ~ pabOTy  TPYNNBL,  PalMOHAIBLHO  paclpeaeisiTh

00s3aHHOCTH U IUIaHUPOBATh ACATCIIBHOCTL B HCCTAaHAAPTHBIX




CUTyalusiaX, aACKBATHO OLICHHMBATL BKJIAJ KaXI0ro M3 YYACTHHUKOB

TPYIIIBI B PEUICHUE pacCMaTpUBaEeMON MPOOIEMBI

11 KIIACC

Kon
NMPOBEPAEMOro
pe3yabTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrpaMMbI CpeIHero 001ero 00pa3oBaHus

111

JleMoHCTpHpOBaTh Ha TMpUMEpax poJib M MeCTO (U3UKH B
(GbOpMUPOBAHUM COBPEMEHHON HAyYHOW KapTUHBI MUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B TPAKTUYECKON AEATENBHOCTH

JOJIEH, LETOCTHOCTh U €JUHCTBO (PU3MUECKON KapTUHBI MUpa

11.2

VYUUTHIBaTh IPAHULIBI IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOAENEH:
TOYEYHBIN AIEKTPUUECKUN 3apsill, A1epHas MOJEIb aTOMa, HYKJIOHHAs

MOJECJIb aTOMHOI'O dJipa IIpHU PCIICHUN (I)I/ISI/I‘IGCKI/IX 3aaa4

11.3

PacnioznaBath ¢u3uveckue sBiacHUs (MPOIECChl) U OOBACHITh UX Ha
OCHOBE 3aKOHOB JJEKTPOJUHAMUKM W  KBAaHTOBOW  (DM3HKH:
DIIEKTPUYECKasl MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICHCTBHS  TOKa,  B3aMMOJCHUCTBHE  MAarHUTOB,
DJICKTPOMArHUTHAsT HWHAYKIUS, JE€HCTBHE MAarHUTHOTO TIOJsS Ha
MPOBOJHUK C TOKOM H JIBIDKYIIUHCS 3apsif, SJICKTPOMArHUTHBIC
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacIpoCTpaHEHUE CBeETa,
OTpakeHHWe, TpeloMIieHHue, uHTepdepeHus, audpakuus u
MOJISIpU3aIUsl CBETA, AUCTIEPCUs cBeTa, GOTOINEKTpUIecKuit 2P dexT
(botordext), cBeToBOE naBiieHHE, BO3HUKHOBEHHE JHMHEHYATOTrO
CIEeKTpa aToMa BOJOpPOJA, eCTECTBEHHAass ¥  HWCKYCCTBEHHas

pPaAnOaKTUBHOCTDb

114

OnucelBaTh HM3YYEHHBIE CBOMCTBA BeIlleCcTBa (DJIEKTPUUECKUE,
MarHMTHBIE, ONITUYECKUE, IEKTPUIECKYIO TPOBOAUMOCTD Pa3IN4YHbIX
cpel) ¥ DIEKTPOMarHUTHbIE SIBJICHHS (MPOLIECCHI), HUCIOIb3YS
busznueckue BENWYMHBI: OJJEKTPUUECKUH 3apsil, cujaa TOKa,
NIEKTPUYECKOE  HANpSDIKEHUE, DJIEKTPUYECKOE  CONPOTHBIICHHE,
pasHocTh noteHuuanos, J/1C, paboTa Toka, UHAYKIMS MarHUTHOTO
nonis, cuina Awmmepa, cuna JlopeHna, WHIYKTHMBHOCTh KaTYILIKH,
SHEPrus JIEKTPUUYECKOr0 U MArHUTHOTO MOJIEH, MEepUuoJ U 4YacToTa
KoJieOaHui B KoJe0aTeTbHOM KOHTYpE, 3apsi/i M CHJla TOKa B IIpoliecce

FapMOHUYECKHX  DJIGKTPOMArHUTHBIX  KojiebaHuil,  (okycHoe




pacCToOAHNUE U ONTUYCCKAA CHUJIa JIMH3BI, IIPHU OIMKMCAHWUH IIPABUJIIBHO
TPAKTOBATH (I)PI3H‘-I€CKPII>1 CMBICJI HCHOJIb3YCMBIX BCJIIMYMH, HUX
0003HAYEHHUS H CAWMHUIBI, YKa3bIBaTb (bOpMy.]'IBI, CBA3BIBAOIINEC

JTaHHYI0 (PU3MYECKYIO BEJIMUUHY C IPYTUMHU BEIMYMHAMU

115

OnuceiBaTh U3Y4YEHHBIE KBAHTOBBIE SIBJICHUS M IIPOLECCHI,
UCTIONB3Ysl (PU3MUECKUE BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa, SHEPrUsl U UMITYJIbC (POTOHA,
MIEpUOJI TIOJIypaciaja, SHEPIHs CBSI3U aTOMHBIX sJIep; NPU ONKUCAHUU
OPaBWIBHO  TPAKTOBaTh (U3WYECKUHA CMBICI  HCHOJIB3YEeMbIX
BEIIMYMH, HMX O0003HAUYEHUS W EIMHULBI, YKa3biBaThb (HOPMYIIHI,
CBSA3BIBAIOIIME JAHHYI0 (U3MUECKYI0 BEJIMYUHY C JIPYTHUMHU

BCIINMYHNHAMM, BBIYHCJIIATh 3HAUYCHUC (I)I/ISPI‘IGCKOI;'I BCIIMYHHBI

11.6

AHanu3upoBath (U3NYECKUE TMPOLECCHl U SBJICHHS, HCIOIB3YS
¢uznveckue 3aKOHBl M OpUHIMNBL  3ak0oH Owma, 3aKOHBI
MOCJIE0BATEILHOTO U TAapaUICIbHOTO COCAMHEHUSI MPOBOJHUKOB,
3akoH Jlxoyins — JIeHna, 3aKOH 3J1eKTPOMarHUTHOW UHIYKLIUH, 3aKOH
MPSIMOJIMHEITHOTO PaCPOCTPAHEHHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI  IIPEJIOMJICHUS CBETa, YypaBHEHME OWHIITEWHAa s
dboTodrdderra, 3aKOH COXpPAHCHHS DJHEPrUH, 3aKOH COXPaHCHUS
HMMITyJIbCa, 3aKOH COXPAHEHHUs dJIEKTPUUYECKOIO 3apsna, 3aKOH
COXpaHEHHsSI MacCOBOTO  4HCla, MocTynarsl bopa, 3akoH
PaIMOAKTUBHOTO pacmaaa; TMpyd DJTOM pPa3jInudaTh CIOBECHYIO
(bOopMyIHUPOBKY 3aKOHA, €T0 MaTEMaTHYECKOEe BhIpaKEHHE U YCIOBUS

(rpaHuIBl, 0071aCTH) TPUMEHUMOCTH

11.7

OHpCI[CJ'IfITI) HaIrpaBJICHUC BCKTOpAa HMHAYKOHWW MAarHuMTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuiibl Jlopentia

11.8

CTpOI/ITL 1  OIIKMCBIBATb I/1306pa)KeHI/IC, Co31aBacMO€ IIJIOCKHMM

3€pKajOM, TOHKOW JIMH301

11.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIIE0BAaHUIO (PU3UUECKUX SBICHUN
U TIPOLIECCOB C UCIOJB30BAHNUEM TPSIMBIX U KOCBEHHBIX M3MEPECHUH;
npu 3ToM (HopMyIHpPOBaTh NMpodiieMy (3a1a4y) U TUIIOTE3Y y4eOHOTro
OKCIEpUMEHTa,  COOMpaTh  YCTAHOBKY U3  MPEIJIOKEHHOTO

000pyI0BaHus, MPOBOIUTH OIBIT U (POPMYITHPOBATH BHIBOJIBI

11.10

OcylecTBISATh MpsIMblE M KOCBEHHBIE H3MEpPEHHs (PU3MYECKHX
BEJIMYMH; MPH 3TOM BBIOMPATh ONTHUMAJBHBIM CIOCO0 M3MEpPEHUs U

HCITIOJIB30BAaTh U3BECCTHBIC MCTOJbI OIICHKH HOFpeIHHOCTeﬁ H3MepeHHﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (I)I/I3I/I‘1IGCKI/IX BCJIMYHMH C UCIIOJIB30BAHNEM

NOpSMBIX M3MEPEHHMM; @pU O3TOM KOHCTPYMpPOBAaTh YCTAaHOBKY,




(bUKCUpOBaTh PE3yNbTaThl MOTYYEHHOW 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUJI€ TAOJIHI ¥ rpahUKOB, AETIaTh BBIBOJIBI IO pe3yIbTaTaM

HCCJIICAOBAaHUA

11.12

CoOmomate mpaBwia 0€30MacCHOrO Tpyda MpH  HPOBEICHUHU
UCCIIC/IOBAaHUI B paMKax Y4eOHOTO JKCIEepUMEHTa, y4deOHO-
MCCIIEI0BATEIbCKOM U IPOSKTHOM JIESITEIBHOCTH C HCIOIb30BAaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOpHOTro 000pYyIOBAHUS

11.13

Pemrate pacu€rHble 3a71a4u ¢ SBHO 3aJlaHHON (PU3MYECKON MOJIEIbIO,
UCTIONB3Ysl (PM3UYECKHE 3aKOHBI W MPUHIUIBI; HA OCHOBE aHAIN3a
YCIIOBHS 3a/ladyd  BBIOMpATh (U3UYECKYID MOJIENb, BBIICIATH
buznyYeCcKre BETUYUHBI B (OPMYJIIbI, HEOOXOIUMBIC /ISl €€ pelIeHus,
MPOBOAWTHh pPAcU€Thl M OICHUBATH PEATBLHOCTHh TOJTYYEHHOTO

3HAYCHUS PU3NICCKON BEIIMIMHBI

11.14

Pemlate  kayecTBEHHbIE  3aJa4d:  BBICTPAUBATh  JIOTHYECKHU
HEMPOTHUBOPEUMBYIO LIETIOYKY PACCYKIAEHUN C ONIOPOM HA N3YUYCHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U q)HBI/IIICCKI/IC SBJICHUA

11.15

Vcnonb3oBaTe MpU pelleHMH Y4eOHBIX 3a/7ad COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JJsl IOUCKA, CTPYKTYpPUpPOBaHUS,
MHTEPIIPETAllMU U IPEJICTABICHUs y4eOHOW M HAyYHO-IIOMYJISIPHOMN
MH(pOPMaLIKK, TOTY4€HHON U3 Pa3IMYHbIX HCTOUHUKOB; KPUTHUECKU

AHAJIM3UPOBATD MOJTYYaCMYIO I/IH(I)OpMaI_II/IIO

11.16

0OBSACHATH TIPUHIUITBI JeNCTBUSA MallvH, HpI/I60p0B N TCXHHUYCCKUX
YCTpOﬁCTB; pa3jiniaTth yCJIOBHA HUX 0€30ITaCHOr0 HMCITOJIb30BaHUS B

MOBCEIHEBHON KU3HU

11.17

[TpuBOANTE HpUMEPHI BKJIaJa POCCUHCKUX M 3apyOeXHBIX YUEHBIX-
(U3HKOB B pa3BUTHE HAYKU, B 00BSCHEHUE TPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonk30BaTh TeOpeTHUECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HU IS o0ecriedeHusi Oe30MacHOCTH Tpu  oOpaiieHuu ¢
npubopaMd U TEXHHUYECKHMMH YCTPONCTBAMH, M COXpaHEHHS
3I0pOBbSI M COONIOACHUS HOPM OKOJOTHYECKOTO TIOBEJEHUS B

OKpYXarolleu cpeae

11.19

Pabotate B TpyIie ¢ BHIMOJTHEHUEM PA3TUYHBIX COIUATBHBIX POJICH,
MJIaHUPOBAaTh  pabOTy TPYIIbBI, palMOHATBHO  pacHpenemsiTh
00S3aHHOCTH W TIUIAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX
CUTyalMsX, aJleKBAaTHO OLIEHMBATh BKJIAJ KAXKJIOrO M3 YYaCTHUKOB

TPYIIIbI B PEIEHHE pacCMaTpUBaeMOM MpoOIeMbl




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pasneJa

Koa nposepsiemoro
3J1eMeHTa

IIpoBepsiemble d1eMeHTHI COEPKAHMS

OU3NKA U METOIbI HAYYHOTI'O IIO3HAHUA

11

®uzuka — Hayka o mnpupoje. Hayunbie
METO/Ibl IO3HAHUS OKpYXkatoliero mupa. Poib
OKCHEpPUMEHTa W TEOpUM B  IpOLIEcCe

MO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (PU3UKE

12

MopenupoBanue (HU3NYECKUX SIBICHUU W
MPOIIECCOB. Hayunsie TUITOTE3HI.
®u3nueckue 3aKOHbl M TEOpUHU. [ paHULIBI
MIPUMEHUMOCTH bu3nYeckux  3aKOHOB.
[Ipuniun coorserctBuA. Pome m  mecto
¢buszuku B (GOPMHPOBAHUU COBPEMEHHOMU
Hay4YHOW KapTUHbBl MHUpa, B IPAKTUYECKOU

JIeITEeILHOCTH JIIOACH

MEXAHHKA

#HHParHH#KITHEMATUKA

211

MexaHn4ecKoe JABHIXKCHUC.
OTHOCUTEIHLHOCTD MCEXaHHYCCKOI'O

neuxkeHust. Cucrema orcuéra. Tpaekropust

2.1

212

[lepemerienue, cKopocThb (CpeHss CKOPOCTb,
MTHOBEHHass  CKOPOCTb) U YCKOpPEHHE
MaTepUalbHON TOYKH, UX MPOECKLUUH HA OCH
CHUCTEMBI KOOpJINHAT. Crnoxenue

MIEPEMEILEHUI U CII0KEHUE CKOPOCTEN

2.13

PaBHOMEpHOE " PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBIJKEHHE. I'pacpuku
3aBUCUMOCTH KOOpJUHAT, CKOpPOCTH,
YCKOpeHUs, IIyTU u IepEMEILEHUS

MaTCpHaHBHOﬁ TOYKHU OT BpEMCHU




214

CBobonHOe najeHue. Y CKopeHue

CBOOOIHOTO MAaICHUSA

2.15

KpuBonnHeliHoe nBuxeHue. PaBHOMepHOE
JABUKCHUC MaTepI/IaJIbHOﬁ TOYKH 10
OKPYKHOCTH. YTIJIOBasi CKOPOCTb, JIMHEHHAs
CKOpOCTb. Iepuon u 4acToTa.

LenTpocTpeMuTeabHOE yCKOpEHUe

2.16

TexHu4yeckue  yCTPOWMCTBA:  CHUIOMETP,
JBUKEHHE CHApSJIOB, ILIETIHbIE W PEMEHHBIE

nepeayn

2.1.7

IIpakTrueckue paboTBhI. H3mepenue
MIHOBEHHOM  ckopoctu.  HMccnenoBanue
COOTHOLLIEHUS MEXTY My TSIMH,
IIPOMICHHBIMU TEJIOM 3a II0CIIEI0BATEIbHBIC
paBHbIE  INPOMEXKYTKM  BPEMEHM  IIpU
PaBHOYCKOPEHHOM JIBM)KEHUHM C HaudalbHOU
CKOPOCTBIO, paBHOM Hymo. I3ydeHune
JBUWKEHUs IIApUKa B BA3KOM KUAKOCTU.

W3yuenne [nBWKEHHS Tena, OpOLIEHHOTO

TOPU3O0HTAJILHO

2.2

H#HHParH# IMUHAMUKA

221

[TpuHIIMT OTHOCUTEIILHOCTH Taymnes.
[IepBriii 3axkoH Hsrorona. HHeprumanbHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHuun cynepno3uiuuu

CHUJ1

2.2.3

Bropoii 3akon HproToHa U1 MaTepuanbHOU
TOYKM B HMHEPLMAIBHOM CHUCTEME OTCYETA
(MCO). Tpermit 3akoH HproToHa mis

MaTCpHUaJIbHBIX TOUCK

224

3akoH  BcemupHoOro  TaroreHus.  Cuia
TsokecTd. IlepBas KocMmHueckass CKOPOCTb.

Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJBKEHHUS W CWIa TPEHUS  IIOKOS.
Koaddunment tperus. Cuma COnmpoTHBICHUS

IIpH ABMIKCHUU TCJIA B )KUJIKOCTHU HUJIN I'a3C

2.2.7

[TocTynarenbHOe U BpalllaTeIbHOE ABHKEHUE

a0COTFOTHO TBEPIOTO TeNa

2.2.8

MoOMEHT CHJIBI OTHOCUTENBHO OCH BpAILICHUSI.
[Tnedo cumbl. YcaoBust paBHOBECHS TBEPIOTO
tena B UCO

2.2.9

TexHuyeckue yCTpOWCTBA:  IOAIUUITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTryeckue paboThl. M3yueHue IBIKECHUS
Opycka TIO0 HAKJIOHHOMW IUIOCKOCTH  IIOJ
JICCTBUEM HECKONbKUX cui. MccnenoBanue
3aBHCUMOCTH CHJI YIIPYTOCTH, BO3HHKAFOIIHX
B AehopMUpyeMON TPYKUHE M PE3MHOBOM
oOpasiie, OT BEIWYMHBI HX JIePOpMaIUH.
HccnenoBanue yCIIOBUH paBHOBECHS

TBEP/IOIO Tella, UMEIOILIEr0 OCh BpaIllEHUs

2.3

##HParH#3AKOHBI COXPAHEHU A B MEXAHUKE

NMmnynsc MarepuanbHOM TOYKH, CHCTEMBI

23.1 MaTepUaJbHBIX ToueK. Mmmysnbc cuisl u
M3MEHEHNE UMITYJIbca Tela
932 3akoH coxpaHeHus wumnyiasca B HCO.
o PeakTuBHOE IBHKEHUE
2.3.3 Pa6ota cuinbl
2.34 MOIIHOCTD CHIIBI
935 Kunerndeckass ~ sHeprusi ~ MaTepHaJIbHOM
- TOYKU. TeopemMa 0 KWHETUYECKON SHEpTUU
[lorenumaneHast sHeprusa. lloTeHumanbHas
236 SHEprus YIpyro ne(pOopMHUPOBAHHOM

npyxxuHbl. lloTeHnuanbHas >Heprus Tena

BOJIM3U MOBEPXHOCTH 3eMJIH




HOTCHHI/IEUIBHBIC U HCIIOTCHIMUAJIBHBIC CHUIIBI.

CBs3b paGOTBI HCIIOTCHIIHMAJIbHBIX CHJI C

2.3.7 HU3MEHEHUEM MEXaHUYECKOI SHEpPIrun
CUCTEMBI TeJl. 3aKoH COXpaHEHHUS
MEXaHUYECKOH SHeprUu

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHUS

239 TexHuyeckue ycTponCTBa: JBUKEHHE PAKET,

o BOJOMET, KOTIEp, MPYKUHHBIA HCTOJIET

[Ipaktnyeckue pabotel. W3ydeHwe cBs3M

2310 CKOpOCTEl Tel TMpu HEyNpyroMm yzaape.

HccnepoBanue CBA3U paGOTBI CHIbI C

H3MCHCHHEM MEXaHNICCKOU OHCPTHHU TECJIa

MOJIEKVYJISAPHAS ®U3UKA U TEPMOAMHAMUKA

3.1

##Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU

3.11

OCHOBHBIE ~ TIOJNOXKEHUS  MOJEKYJSPHO-
KHUHETUYECKOU TEOPUHU. BpoyHoBckoe
neuxenne. Juddysus. Xapakrep ABHKEHUS

n BSaHMOHeﬁCTBHH qaCTul BCIICCTBA

3.1.2

Mopgenn CTpOeHHs Ta30B, XKUIKOCTEH U
TBEPABIX TeN U OOBSICHEHHWE  CBOWCTB

BEIIIECTBA HA OCHOBE ATUX MOJENeH

3.13

Macca MOJICKYII. KommuectBo BCIICCTBA.

[TocTostnHas ABoraapo

3.14

TermoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. llkana remneparyp Llenbcus

3.15

Mopgens  upeansHoro  rasa.  OcCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOI

TCOPHHU UACAIBHOIO rada

3.1.6

AOcoroTHas TeMIiepaTypa Kak Mepa cpeHei
KHUHETHYECKOU SHEPIUU TEIJIOBOT'O
JBW>KeHUd vacTull rasza. lllkana temmeparyp

KenabBuna

3.1.7

VYpaBuenne Kianeiipona — MeHzaeneesa.

3akoH JlampTOHA




3.1.8

I'azoBble 3ax0HBI. M30mponeccsl B HaeanbHOM
ras3e ¢ IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA:

U30TEpMa, U30X0pa, u30dapa

3.1.9

TexHuueckue  ycTpoicTBa:  TEPMOMETP,

O6apomeTp

3.1.10

[IpakTuueckue padotbl. M3mepeHue Macchl
BO3/1yXa B KJIacCCHOM KOoMHare. MccnenoBanue
3aBUCHUMOCTH MEXy napameTpamu

COCTOSIHUA PA3pCIKCHHOI'0 ra3a

3.2

OCHOBbI TEPMOJIMHAMUKU

321

TepmoauHamMuueckass cucrtema. BHyTpeHHsA
SHEPIHUsl TEPMOJUHAMUYECKONW CHCTEMBI H

CcnocoObl €6 U3MEHEHUS

3.2.2

KomndecTBO TEMIIOTHI U pa60Ta. BHYTpeHHHSI

QHCPI'uA OAHOATOMHOI'O HACAJIBbHOI'O I'a3a

3.2.3

Bunel Temonepenaun: TEMIONPOBOIHOCTD,
KOHBEKLHUS, U3nydeHue. TennoéMKocTh Tena.
VYienpHas TEINIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILIOIIECPpEaAAUC

3.24

[lepBrit 3aKOH TEPMOJAVHAMUKH.
[Ipumenenue [IEPBOTO 3aKOHa
TEPMOJUHAMUKHA K M30IIPOLIECCaM.

I'paduueckas uHTEprIpeTans padboThl raza

3.25

TennoBsle MamuHbl. [IpuHOMNBL OeCTBUS
TeIuI0BbIX MaluH. [IpeoGpa3oBanus s3Heprun
B TemioBblXx MamumHax. Koapdunuenrt
nonezHoro  aedctBus  (nanee —  KILJ)

teroBoit MamuHbl. [ukn Kapao u ero KITJ{

3.2.6

Bropoiu 3aKOH TEPMOJAUHAMUKH.
HeoOpaTuMoCcTh  IpoLIECCOB B MPUPOJE.
TennoBble  aurarenn.  ODKOJIOTMYECKHE

MPOOJIEMBI TETJIOPHEPTETUKU

3.2.7

TexHuueckue YCTpOMCTBa: JIBUTATEIIb
BHYTPEHHETO CropaHusl, OBITOBO

XOJIOAUJIBHUK, KOHAWUIHWOHED




3.2.8

IIpakTuyeckue paboTHI. N3mepenue

YAEIbHON TEMIOEMKOCTH

3.3

##HPar## AT’ PET ATHBIE COCTOSHNA BEHHIECBA. ®A30BbIE

ITEPEXO/IbI

331

[TapoobpazoBanue u KOHJICHCAIIHSL.
HUcnapenue u kuneHue. YaelbHas TEIJIOTA
napooOpa3zoBaHusl. 3aBUCHUMOCTH

TEMIICPATYPhI KUIICHUA OT JaBJICHUA

3.3.2

AOCONIOTHAS M OTHOCHUTEIbHAS BIAKHOCTH

Bo3ayxa. Hacellennslit map

3.33

Teépnoe  Tteno.  Kpucrammmueckue 51
amopdHble Tena. AHHU3OTPONHS CBOWCTB
KPHUCTAJLIOB. Kunkue KPUCTAJUIBL.

COBpCMeHHBIC MaTcpuajibl

3.34

IInaBnenne wu KpuUucCTaJluIM3anusi. Y nenbHas

TCILIOTA IJIaBJICHUA. CY6J'II/IMaI_II/I$I

3.3.5

ypaBHCHI/Ie TEII0BOro OanaHca

3.3.6

TexHHYecKkue yCTpOWCTBA: TUIPOMETP U
IICUXPOMETP,  KAIOPUMETP,  TEXHOJIOTHH
IIOJIy4YEHUSI COBPEMEHHBIX MaTE€pPUAJIOB, B TOM

YU CJIIC HAHOMATCPHAJIOB, 1 HAHOTCXHOJIOT N

3.3.7

[IpakTnyeckue paloThI. N3mepenune

BJIAJKHOCTH BO3yXa

SJIEKTPOJJUHAMUKA

4.1

HH#HPartH# I JIEKTPOCTATUKA

411

OnexTpu3anus Tel. DJNEKTPUUYECKUI 3apsi.

JIBa BUa DIEKTPUUYECKUX 3apsI0B

412

HpOBOZ[HI/IKI/I, JAUSJICKTPUKHU n

MOJIYyIIPOBOAHUKHA

413

3akoH COXPAHCHUS DJICKTPHUICCKOTO 3apdaa

414

B3aumonerictsue 3apsa10B. 3akoH Kynona

415

Onextpuueckoe  mnose.  Hampspk€HHOCTB

QJICKTPUYCCKOT'O I10JIA. HpI/IHI_[I/Il'I




Cyneprno3uuuu. JIuHuM  HanpsHKEHHOCTH

QJICKTPHUYCCKOIO IOJIA

4.1.6

PaGora cHJ DIEKTPOCTATUYECKOTO — TOJIS.

Ilorenuuan. Pa3HocTh HOTEHIINATIOB

4.1.7

HpOBOIIHI/IKI/I U OUBJICKTPUKU B ITOCTOAHHOM
aNeKTpudeckoM — mone.  Jluanextpuueckas

IIPOHULIACMOCTDb

418

DNEKTPOEMKOCTb. Konpnencarop.
OneKTPOEMKOCTh IJIOCKOIO KOHJAEHCATOpa.

DHeprus 3apsHKEHHOI0 KOHAEHCaTopa

4.19

Texnuyeckue yCTpOWCTBA: BIEKTPOCKOIL,
ANIEKTPOMETP, 3JIEKTPOCTATHUYECKasl 3allnTa,
3a3eMJICHUE 3IEKTPOIPHOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10

[IpakTnyeckue paloThI. N3mepenue

ANEKTPOEMKOCTH KOHJICHCATOPA

4.2

HHPart##IIOCTOSHHBIA DJIEKTPUUYECKHU TOK. TOKU B

PA3JIMYHBIX CPEAX

VYcnosus CyLI€CTBOBaHUA IIOCTOSIHHOI'O

421 JNEKTPUYECKOTO TOKa. VICTOYHMKM TOKa.
Cuna toka. [TocTostHHBIN TOK
422 Hanpsokenune. 3akon Oma 11 yyacTka 1enu
123 DNEeKTPUYECKOE CONPOTHUBICHHE. Y ICIBbHOE
o COIIPOTHBIICHUE BEIIECTBA
494 [ocnenoBarenbHOE, napauIebHOE,
o CMEIIaHHOE COCTMHEHNE TPOBOJHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jlxoys
4.2.5
— Jlenna
4.2.6 MOIHOCTb MEKTPUYECKOTO TOKA
anekTpoaBwkymas cuia (mamee — 3JC) u
427 BHYTPCHHEE  CONPOTUBJIICHHE HMCTOYHHMKA

Toka. 3akoH Oma Jjs MOJTHOU (3aMKHYTOI)

BHCKTqueCKOﬁ ICIIN. KOpOTKOC 3aMBIKaHUC




4.2.8

DneKTpoHHass  MPOBOAMMOCTh  TBEPIBIX
METaJJIOB.  3aBUCUMOCTb  CONPOTHUBJICHUS
METaJIOB oT TEMIIEPaTypBbI.

CBepx1npoBOIUMOCTh

429

DJIeKTpUYeCKi TOK B Bakyyme. CBolcTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBoaAHUKH. CoOcTBeHHas u
pyUMecHast MIPOBOJIUMOCTh
oJIynpoBoIHUKOB. CBolcTBa P-N mepexoa.

[TomynpoBOIHUKOBBIE TPUOOPHI

4211

DJEeKTpUYEeCKUd  TOK B DIIEKTPOJIUTAX.
DNEKTPOTUTHIECKAS JTUCCOLIAALIH.

DNEKTPOIH3

4212

DIIEKTPUYECKUI TOK B razax.
CaMOCTOSTEIBPHBIA W HECAMOCTOATEIbHBIMN
paszpsa. PazauyHbie TUITBI CAMOCTOSITEIBHOTO

pazpsana. Monunus. [1nazma

4.2.13

TexHuueckue  ycTpoHCTBa:  amIepMmerp,
BOJIETMETp, peocTaT, MWCTOYHUKH TOKa,
JJIEKTPOHArpeBaTENIbHbIE puoopHl,
JJEKTPOOCBETUTENBHBIE puoOpBI,
TEPMOMETDP  CONPOTUBJICHUS, BAaKyyMHBIN
MO, TEPMUCTOPBI M (POTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AuOo4, raJlbBaHUKa

4.2.14

[IpakTnueckue paboTHI. N3zyyenne
CMEILIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne DJIC ucTtoyHuMKa TOKa U €ro
BHYTpEHHero comnpotusieHus. HabOmronenue

QJICKTPOJIN3a

11 KJIACC

Kon
pasiena

Konnposepsiemoro
JJ1eMeHTa

IIpoBepsiemble 3JIeMEHTbI COAEPKAHUSA

4

OJIEKTPOJJUHAMUKA




4.3

#H#HParHH#MAT HUTHOE TIOJIE. OJIEKTPOMATI'HUTHAA

MHIYKLS

43.1

IlocrostHHbIEe MarHuThl. B3anmoaencraue

IIOCTOSHHBIX MaroHuToB

4.3.2

MaruuTtHoe mone. BekTtop MarHuTHOH
uHaykuuu.  IlpuHnun — cynepnosuuuu.
JIuaum MarHuTHOM MHAyKUuu. KapruHa
JUHUM MArHUTHOM HMHAYKIUW  TOJIA

IIOCTOSHHBIX MaroHuToB

4.3.3

MarsuTtHo€e 10J€ NMPOBOJAHUKA C TOKOM.
KapTuna nuHM 10 JJIMHHOTO NPSMOT0
IPOBOJHMKA U 3aMKHYTOI'O KOJBLEBOTO
IIPOBOJIHMKA, KAaTYyIIKH C TOKOM. OIBIT
Opcrena. BzaumopeiicTBue npoBOIHUKOB

C TOKOM

434

Cuita Amriepa, €€ MOJTyJIb U HallpaBJICHUE

4.3.5

Cuna JlopeHia, eé MOJYJIb "
HampaBjieHue. JIBrkeHue 3apsyKeHHOM
YaCTHULbI B OJJHOPOJHOM MarHMTHOM I10JI€.

Pa6ota cuier Jlopenna

4.3.6

SIBrIeHME HIIEKTPOMArHUTHOM MHIYKIIUU

4.3.7

[ToTok BEKTOpa MarHUTHOW MHIYKIIUU

4.3.8

SC WHYKIIAH. 3akoH

3JEeKTpOMarHuTHOM nHAYKIMU dapanes

4.3.9

BuxpeBoe »snextpuueckoe mnone. IJ[C
UHIYKIMY B IMPOBOJHUKE, JBUXKYIIEMCS
MOCTYIATEIEHO B OZTHOPOZHOM

MAardiuTHOM II0JI€

4.3.10

[IpaBuio Jlenna

43.11

WNHIyKTUBHOCTE. SBnenue

camouHAykiuu. JJ]C caMonHIyKITNN

4.3.12

9Heprm[ MAarHuTHOI0 IIOJId KaTyIIKu C

TOKOM

4.3.13

DNEKTPOMarHUTHOE TI0JIe




TexHuueckue yCTpOMCTBA: TMOCTOSIHHBIE

MarHuThl, ANEKTPOMArHUTBI,
4.3.14 3JIEKTPOABUIATENb, YCKOPHUTEIN
JJIEMEHTAPHBIX YaCTHI], WHAYKIIMOHHAS
neyb
[IpakTuueckue paboTHI. N3yuenue
MarHUTHOTO IOl KAaTyHUIKU C TOKOM.
1315 UccnenoBanne naelcTBUS IMOCTOSHHOTO

Mar’surTa Ha paMKy C TOKOM.
I/ICCJ'IC,Z[OBaHI/IC SIBJICHUA

SHeKTpOMaFHHTHOﬁ WHAYKIUA

KOJIEBAHUA U BOJIHbI

5.1

#H#HParHH#MEXAHUYECKHUE N OJIEKTPOMAT'HUTHBIE

KOJIEBAHUA

5.11

Konebarenpnas cucrtema. CB0OOIHBIE
KojeOanusa. ['apMoHUYECKHEe KoJieOaHUsI.
ITeprion, dacrora, amrmuTyga u ¢asza

KOJICOaHUI

512

[IpyxvHHBIA MasTHUK. MaTeMaTU4eCKHUI

MasiTHUK

513

YpaBHEHHE TapMOHUYECKUX KOJEOaHUH.
Kunemarnueckoe 51 JTMHAMAYECKOE

OMMCAaHME KOJIEOATETBbHOTO JIBUKECHUS

5.14

[IpeBpamenue SHEPIUU pu
rapMoHHYecKux  Kojebanusx. CBs3b
aAMIUTUTYIbI KoJIeOaHui HCXOIHOU
BEJIMUMHBI C aMIUIUTYIaMU KoJleOaHuii eé

CKOPOCTH U YCKOPEHHUS

5.15

Konebarenbubiit  koHTyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHHs B
uaeaJbHOM  KOJIEOATEIbHOM  KOHTYpE.
AHamorusi MeXIy MEXaHHYeCKUMHU U
AJIEKTPOMAr HUTHBIMH KOJICOaHUSIMU.

®opmyina Tomcona




5.1.6

3akoH COXpPaHCHHUA DHCPIUU B UACATIBHOM

Kosie0aTeIbHOM KOHTYpe

5.1.7

BoinyxneHHbIe MEXaHNYECKUE
koiebanus.  Pesomanc.  Pe3onancHasg
KpHBasl. BoiHyX1€HHBIE

OJICKTPOMArHMuTHBIC KoJIeOaHusI.

5.18

Ilepemennsiii  Tok. CuHYycOMJaNbHBIN

IIEPEMEHHBIN TOK.

5.19

MorHoCTh [IEPEMEHHOI0 TOKA.
AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE

CHJIbI TOKA W HAITPSPKCHUA

5.1.10

Tpanchopmarop. IIpownssoacTso,
nepefaya u noTpedieHue 3IeKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKU IpHU
IIPOU3BOJCTBE JJIEKTPUYECKON HHEPrUH.
Kynerypa HCTIOJIb30BaHUS

3JIEKTPOSHEPTUH B ITIOBCETHEBHOW KU3HU

5.1.11

Texnuueckue ycTpoicTBa: ceiicMorpad,
AIEKTPUUECKUN 3BOHOK, JIVHAA

ANEKTponepeaad

5.1.12

[Ipaktuuyeckue pabotsl. HccnenoBanue
3aBHCUMOCTH NEpUO0/ia MANbIX KOJeOaHMi
rpy3a Ha HUTH OT JJIMHBI HATH U MAacChl
rpy3a. MccrnenoBanue nepeMeHHOro TOKa
B Lenu u3 IIOCIIE0BATENBHO
COCIMHEHHBIX KOHICHCATOpA, KAaTyIIKU U

pe3ucropa

5.2

#HHHPartHMEX AHUYECKUE U SJIEKTPOMATHUTHBIE BOJIHBI

MexaHnuueckue BOJIHBI, yCIIOBHUS
pactipoctpanenus. [lepuoa. CkopocTb
>21 pacIpOCTpaHEHHs] W  JUIMHA  BOJHBL
[TomepeuHsble 1 IPOTOIEHBIC BOIHBI
£00 ##HPar##H Nnrepdepenuns u nudpakuus

MEXaHHNYECCKUX BOJIH




5.2.3

3Byk. CKOpoCTh 3ByKa. ' pOMKOCTb 3ByKa.

Bricora Tona. Tem0Op 3Byka

524

ONEKTPOMarHuTHLIE  BOJHBL. Y CIOBHS
U3Iy4eHUs] DJIEKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenranus Bekropos E, Bu v

B 3JICKTPOMAarHMTHOW BOJIHE B BAKYyMeE

5.2.5

CBoiicTBa  AJIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHUe, NPEeJIOMIICHUE, MOJISIPU3aIINs,
mudpakuus, uatephepenuus. CKOpocTh

OJICKTPOMArHMTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne 371eKTPOMarHUTHBIX BOJH B

TEXHUKE U ObITY

5.2.7

[IpuHUUIBI PAIMOCBA3U U TEIICBUICHHUS.
Paguonokanus. DNEKTPOMarHUTHOE

3arpsAI3HEHUE OKPYKAIOLIEH Cpebl

5.2.8

TexHnueckue ycTponuCTBa: MYy3bIKaJbHbIE
MHCTPYMEHTHI, YAbBTPa3BYKOBast
JUAarHOCTUKAa B TEXHUKE U MEIULUHE,
pamap, paguONPUEMHHK,  TEJIECBU30D,

anTeHHa, tenedon, CBY-neun

5.3

#HH#HParHHOIITUKA

531

[IpssmonuHenHoe pacrpocTpaHeHue

CBETa B OJIHOPOAHOM cpene. JIyu cBera

5.3.2

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKCHUS
ceera. [TocTpoeHue H300paXKeHui B TUIOCKOM

3epKaie

533

[Ipenomiienne cBeta. 3aKOHBI IPETOMIICHHS
CBeTa. AOCONIOTHBIH MoKa3aTeib

IpCIIOMIICHUA

534

[Tonnoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHbIN Yroi MOJIHOTO BHYTPEHHETO

OTpaKCHUA




5.35

Hucnepcusi cera. CIOXHBIA — COCTaB

Oenoro ceera. L[Ber

5.3.6

Cobuparoliue U pacceuBarolllye JTUH3bI.
Toukast nuH3a. POKYyCHOE PACCTOSIHHE U
ONTHYECKass CWia  TOHKOW  JIMH3BIL.
[TocTpoenue HU300paKeHUI B
COOMpAIOIINX U PACCEHBAIOIINX JIMH3AX.
dopmysia TOHKOM JIMH3BL. Y BEJIMYCHHUE,

JIaBaeMoe€ JIMH30U

5.3.7

IIpenensr [IPUMEHUMOCTHU

reOMETPUYECKOMN ONTUKHU

5.3.8

WNurtepdepenniuss  cBera. KorepeHtHbie
UCTOYHUKU.  YCIOBUS  HAONIOACHUS
MaKCHMYyMOB u MUHUMYMOB B
UHTep()EPEHIIMOHHON KapTUHE OT JBYX

CI/IH(ba?;HI)IX KOIr¢pCHTHBIX UCTOYHHUKOB

5.3.9

Hudpakmus  cera.  JudpakmuonHas
pemérka. YciaoBrue HaOMIOACHHS TTIaBHBIX
MaKCUMYMOB npu naJICHUH
MOHOXPOMaTHYECKOTO CBETa Ha

TUGPAKIUOHHYIO PEIIETKY

5.3.10

[Tonspusanusa ceera
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TexHudeckue yCTpPOWCTBA: OYKH, JIyNa,
¢doroanmnapar, NPOEKLUHUOHHBIM ammapar,
MHKPOCKOII,  TEJECKON,  BOJIOKOHHAs
ONTHKA,  JAU(paKIMOHHAs  peleTKa,

TIOJIIPOU T

5.3.12

[Ipaktnueckue  pabotel.  M3mepenue
nokasareJis npenomienus. Mecnenosanue
CBOMCTB  M300pakeHWH B  JIMH3aX.

Hab6monenue nucnepenun cBeta

SJIEMEHTBI CIIELIUAJIBHOM TEOPMM OTHOCUTEJILHOCTU

6.1

rpaHI/II_ILI IPpUMCHUMOCTHU KJIaCCHUYECKOM
MCXaHHKMH. HOCTyJ'IaTLI TCOPUHN

OTHOCHUTCIIBHOCTH: HHBApPUAHTHOCTH




MOAYJA CKOPOCTM CBETa B BaKYYyMC,

MIPUHIMIT OTHOCUTEIBHOCTA DUHILITEIHA

6.2

OTHOCUTEIHLHOCTD OOIHOBPCMCHHOCTH.
3aMCIUIeHI/IC BpEMCHU W COKpalICHHUC

JUTAHEBI

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHUIIBI

6.4

CBs13p Macchl C 3HEpruerd M HUMITYJIbCOM

CBOOOIHOW YacTUIBl. HEpPrusi TMOKOs

CBOOOIHOI YaCTHULIBI

KBAHTOBAS ®U3UKA

7.1

H##Par###JIEMEHTBI KBAHTOBOM OIITHUKH

711

®oronbl.  Popmyna Ilmanka  cBA3M
SHepruu GOTOHA € €ro YaCcTOTON. DHeprus

" UMITYJIBC (I)OTOHa

7.1.2

OTkpbITHE u UCCIIEIOBAaHUE
¢doroaddexra. Ompirer A.I'. Cronerona.

3akoHb! poTodddexra

7.13

VYpaBHeHue OHHIITERHA 1A
dborordpdexra.  «KpacHas ~ rpaHHIa»

dbotordpdexra

714

JaBnenne cBera. OnbiTel [1.H. JleGenena

7.15

XHUMHUYECKOE JIENCTBUE CBETA

7.16

TexHuueckue ycTpoicTBa: (HOTOIIEMEHT,
(dhoTomaTuuK, COJHEYHAas Oarapes,

CBCTOOMNO]

7.2

CTPOEHHUE ATOMA

7.2.1

Mopens atoma Tomcona. OnbITE
Pesepdopa o uccienoBaHuio CTpOSHUS

aToMa. HnaHeTapHaﬂ MOJCJIb aTOMa

7.2.2

ITocrynater  bopa.  U3nydenwe u
norjoueHne (OTOHOB TpU  TEpexoie
aToMa C OJIHOTO YpPOBHSA DJHEPrud Ha

apyro.  Buaer  cmektpoB.  Cnektp

ypOBHeﬁ OHCPIUr aTOMa BOAOpOJa




7.2.3

BomnHoBEIE cBoOMicTBa 4yacTtull. BOJHEBI 1€
Bpoiins. KopnyckynsipHO-BOTHOBOM
nyanu3M. Jludpakius >IEKTPOHOB Ha

KpHUCTajlax

724

CronTa"nHoe 1 BBIHYXXJICHHOC U3JIYYCHUC.

YcTpoicTBO 1 MpUHIUT pabOTHI Ja3epa

7.2.5

TexHuuecKkue yCTpOuCTBa: CIIEKTPAIbHBIN
aHaJIn3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

[Ipaktnueckne pabGotel. Habmronenue

JIMHENYaTOro CeKkTpa

7.3

ATOMHOE A/PO

7.3.1

Metoapl HaONIOAEHUS W PErUCTpaluu

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE PAAMOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuro cocraBa
paaroakTUBHOTO w3nydcHHs. CBolCTBa
anbda-, Oera-, raMma-u3JIy4deHusl.
BrusiHue pannoakTUBHOCTH Ha IKHUBBIC

OpraHU3MBbI

7.3.3

OTkpplTHE  TPOTOHA U HEUTpPOHA.
Hyxnonnas mozens siapa I'elizenOepra —
WBanenko. 3apsa sapa. MaccoBoe 4ucio

sapa. M3otomsl
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Anbda-pacna. DNIeKTPOHHBIHN "
NO3UTPOHHBIK  Oera-pacmaa. ['amma-
M3Iy4eHHEe.  3aKOH  PaTuOAKTHBHOTO

pacrana

7.3.5

OHeprus CBSI3M HYKIOHOB B sJIpe.

SAnepusie cuibl. JlehexT macce sapa

7.3.6

SAnepuble peakunu. JleneHue M CUHTE3

syep

7.3.7

Anepuenii  peaktop.  TepmosepHsiit

cuHre3. [IpoOneMbl ¥  MEPCHEKTUBBI




SIEPHOM  BHEPreTUKH. OKOJOTMYECKUE

aCIIEKTHI SEPHOU IHEPreTUKU

7.3.8

OnemeHTapHble  yacTulpl.  OTKpbITHE
IIO3UTPOHA. @yHIaMEHTAIIbHBIE

B3aMO/IEHCTBUSI

7.3.9

TexHuyeckue  yCTpoOWCTBA:  JTO3UMETP,
Kamepa DBunbcoHa, SACpHBIA peakTop,

aroMHas OomOa

7.3.10

ITpakTnueckue pabotel. MccnenoBanue

TPEKOB YaCTHULL (mo FOTOBBIM

¢dororpadusim)

OJIEMEHTHBI ACTPO®U3MKU

8.1

Bun 3Bé3aHoro Heba. Co3Be3aus, sipKue

3Bé3III)I, IIJTaHETHBI, UX BUIUMOEC IBUKCHUEC

8.2

Conueunas cucrema. [lmaHersl 3eMHOM
rpynmnbl.  [lmaHerbl-TuranTel M MX
CHYTHI/IKI/I, KapJII/IKOBI)Ie IIJIAHCTEI. MaJII)Ie

testa COTHEYHON CHCTEMBI

8.3

Connne, ¢otochepa u  armocdepa.

ConHeuHas aKTUBHOCTH

8.4

Ucrounuk sHeprun CosHIa 1 3BE3/1

8.5

3BE31IbI, X OCHOBHBIE XapaKTEPUCTHUKHU:
Macca, CBETUMOCTb, paJilycC, TEMIIEpATypa,
X B3aMMOCBS3b. Hunarpamma
«CHEKTPAJIBHBIM KJIACC — CBETHUMOCTBY.
3BE31bl TJIaBHOW TOCJEI0BATEIILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY JJIst

3BE3/] ITIaBHOH MOCIEN0BATEILHOCTH

8.6

###Par###BayTpennee cTpoeHue 3BE3.
CoBpeMeHHbIE MIpeICTaBICHUS 0
MIPOUCXOXKACHUH | 3BOrOIMM CoJHIIA 1

3BE311. DTAITBI JKU3HU 3BE3]T

8.7

Mneunsnii  [lyre — nama [amaktmka.

ChnupanbHass ~ cTpykrypa  [amakTukwy,




pacmipeneneHue 3BE3N, Taza W IBUIH.
Ilonoxenne u nBwxenue ConHIa B
lanmaktuke. Ilnockass u cdepudeckas

HOJACUCTEMBI | aJTakKTUKH

8.8

Tunel ramakTuk. PaguoramakThkd U

KBa3apbl. YEpHBIE IBIPHI B Apax raakTHK

8.9

Bcenennas. Pacmupenue BceneHHOM.
3akon XaOb6na. Pas0eranue rajiakTuk.
Boszpact u paguyc BcenenHou, teopus
Bonbmioro B3peiBa. Mojenbs «ropsyeit

Bcenennoi». PennkroBoe n3irydyeHue

8.10

MacmtabHas  crpykrypa  Bcenennoil.
Mertaranaktuka. Hepeménnsie npo0iaembl

ACTPOHOMHHU




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPUAJIBI JIVIAA YHEHUKA

» Guzuka. 10 kinacc. Mskumes I'. 4., byxosues b.b., Corckuii H.H.; non
penakmueit [lapdentoeBoit H.A. AkuronepHoe o01iecTBo «3marenbeTBo
«IIpocsenienne»

» Guzuka. 11 kinacc. Mskues I'. 4., byxosues b.b., Yapyrun B.M.; non
penakiueit [lapdentoeBoit H.A. AxunonepHoe o0iiecTBo «31aTenbCTBO

«HpOCBeHIeHI/IG»

METOINYECKHUE MATEPHUAJIBI JIJ151 YUUTEJISA
I'.4. Mskumes, b. b. byxosues, H.H. Corckuii ®uzuka 10 kn. ®dusuka 10 knacc.

ba3zoBsiit 1 yriyoneHHbIil ypoBeHb. YueOHuk. Mocksa. [Ipocsemienue, 2020

I'.4. Msxumes, b.b. byxosues, B.M. Uapyrun ®@usuka 11 knacc. bazoBebiit u

yrayOneHHbIN ypoBeHb. YueOnuk. Mockaa. [Ipocsemienue. 2020

A.I1. PeimkeBuu. COopHuK 3a1a4 1o pusuke. Mocksa, [poda, 2005 - 2019 .

Co6opnuk 3aga4 o ¢pusuke s 9 — 11 kimaccos. CocraBurens . H. Crenanona.

M.: «IIpocBemienuer», 1996 r.



10.A. Caypos. ®usuka. [Toypounsie pazpadotku. 10 knacc. [Tocobue as

obmeoOpaszoBarenbHbIX opranu3anuii. Mocksa. [IpocBemenue. 2015

10.A. Caypos. ®usuka. [loypounsie pazpadorku. 11 knacc. [locobue mms
0011e00pa3oBaTeIbHBIX OpraHu3anuid. ba3oBbIi U yriayOIeHHBIH YPOBECHD.

Mockaa. ITpocsemenue. 2017 r.

C60pHHK TCCTOBBIX SaHaHI/Iﬁ HJA TCMAaTHYCCKOI'O 1 UTOI'OBOI'O KOHTPOJIA.

®usuka 10 knacc. M.: «uremiext-Lentp», 2004 r.

C.M. Augpromeukus, A.C. CnyxaeBckuii. ®usuka. « Konctpykrop»

CaMOCTOSTENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kiacchl.

[Tocobue s yunreneit. M.: [Ipocsemenune, 2010

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

Xusas ¢pusuka: odydatromias nporpamma. http://www.int-edu.ru/soft/fiz.ntml

Ypoku ¢usuku ¢ nucnosp3oBanueM MuTepueta. http://www.phizinter.chat.ru/

®dwusuka.ru. http://www.fizika.ru/


http://www.int-edu.ru/soft/fiz.html
http://www.phizinter.chat.ru/
http://www.fizika.ru/

dusumka: Koiuiekus onbiToB. http://experiment.edu.ru/

duzuka: QJICKTPOHHAA KOJUICKIUSA OIIBITOB.

http://www.school.edu.ru/projects/physicexp

Karanor ccbutok Ha pecypcebl o pusuke http://www.ivanovo.ac.ru/phys

becmiatHbie 00yyaroiye nporpaMmsbl 1Mo Gu3NKe

http://www.history.ru/freeph.htm

JlabopaTopHbie paboThl 1o pusuke. BupTyasibHbie 1abopaTopHbIe pabOTHI.

http://phdep.ifmo.ru

Anumanus pu3HIecKuX mporeccoB oobsicHeHusaMu. http://physics.nad.ru

dusnueckas suIMKIONe U hitp://www.elmagn.chalmers.se/%7eigor


http://experiment.edu.ru/
http://www.school.edu.ru/projects/physicexp
http://www.ivanovo.ac.ru/phys
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
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