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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMI K pe3ysbTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Takxke ¢ yuéroMm enepaibHON pabodeil MmporpaMMbl BOCHUTAHUS U
KOHIICTIIIUMA TIpEeTNo/ilaBaHusl yueOHoro mpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peaANU3yIOIIUX OCHOBHBIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
ux (u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Tporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusIM OI'OC COO K maaHUupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOy4EHHUsI, a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh peaU3alliid MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTEeCTBEHHO-HAYUYHBIMU YUE€OHBIMU NpeMeTamMu. B Hell onpeenstoTcss OCHOBHbIE
1IN U3y4eHUus (PU3UKU Ha YPOBHE CPEAHEro oO0IIEero o0pa3oBaHus, JIaHUPYEMbIE
pe3yabTaThl  OCBOEHUSA Kypca (PU3MKH: JIMYHOCTHBIC, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHMS Kypca (PU3MKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTaThI 10 T0J1aM O0y4YEHUS;

e cojepkaHue ydeOHOTO mpenaMera « Pu3nkay 1o rojgam oOy4eHHs.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CyIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:karomieM mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUUIS €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4YaeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir uW actpoHomued. Mcmonb3oBaHHE W aKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenesseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B chepe IHEPTreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCa,
MOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBAMH U Apyrux. M3ydenue
(bU3MKY BHOCUT OCHOBHOM BKJIa/l B (DOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydaronuxcs, B (HOpMUPOBAHHE YMEHHH TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS TIPU BHITIOJTHEHUN UMH YUEOHBIX UCCIICIOBAHUH.

B ocHOBY Kypca pu3uku i ypoBHS CpeAHEro 00111ero 00pa3oBaHus OJI0KEH
psI UAEeH, KOTOPbIE MOKHO PaCCMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.
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Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pasenoB (U3HUKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymmum B Kypce sBiseTcs
dbopMupoBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUS
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuxnaonoii nanpasnennocmu. Kype Qu3nku npeamnoaaraet 3HakOMCTBO
C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJIOTMYECKUX NPWIOKEHUN H3yYECHHBIX
TEOPHUN U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM NpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOTIONb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHus SBIAIOTCS (U3MUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O IPUPOJIE, IPAHUILIAX IPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlnst 6a30BOro ypoBHS Kypca (PU3HKH — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTAIIbHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX padbOT, KOTOPBIE B TPOrpaMMe
no (usuke 0ObETUHEHBI B OOMIMUNA CIUCOK YYEHHYECKUX MPAKTHUYECKUX PaboT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpPHBIX pabdOT, MPOBOJMMBIX IS
KOHTPOJISI U OLIEHKH, OCYIIECTBIISIETCSl yYaCTHUKaMH 00pa30BaTeIbHOrO mpouecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHauleHus kaOunera Qusuku. Ilpu
3TOM OO0EcleunBaeTcsi OBJaJeHUE OOy4aronMMHCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICIAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEJIUYUH U
MOCTAaHOBKY OIIBITOB 110 MIPOBEPKE MPETI0KEHHBIX TUIIOTES.

bosbiioe BHUMaHKE yIEsIeTCs PeIIEHUI0 PACUETHBIX U KaYE€CTBEHHBIX 3a/a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOMN
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 pazfena Kypca, TaK U WHTEIpUpYys 3HAHUS W3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3aJaHUs Ha

[okyMeHT co3aaH B anekTpoHHown chopme. Ne corn-19397737-1 ot 18.10.2025. VicnonHuTtens: Xapucos &.d. r'BﬂEKTPOHHbIﬁ
CtpaHunua 3 n3 76. CtpaHnua cosgaHa: 18.10.2025 11:52 =¥ TATAPCTAH



OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHH U MPOLIECCOB B OKPYXkKAlOUIeH
XKU3HU, TpeOyiomre BbIOOpa (U3NYECKOM MOIENH A CHUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B cootserctBum ¢ Tpedboanusimu I'OC COO k maTepuaibHO-TEXHUUYECKOMY
oOecrieueHnto yuyeOHoro mpoiecca 0a3oBbld ypOBEHb Kypca (M3HKKM Ha YPOBHE
cpenHero ooOmero oopa3oBaHUsl JTOJDKEH H3YydaThbCsl B YCJIOBHUAX IMPEAMETHOTO
KaOuHeTa (PU3MKU WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOMHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOr0 LUKJIA. B xabuHeTe (PU3MKHU JOIKHO OBITH HEOOXOJIHUMOE
nabopaTopHoe OOOpyJOBaHUE JJIS BBIMOJIHEHUS YKa3aHHBIX B IMPOTpaMMeE 10
bu3HMKe yUSeHUYECKUX MTPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000PY/I0BaHKE.

JlemoHcTpanimoHHOE  000pyAoBaHHe (OPMHUPYETCSI B COOTBETCTBHHM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTAaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JAEMOHCTpAlui s
UCCIIEIOBAaHMUSI  U3yYaeMbIX SIBICHUH M  MPOIECCOB, OSMIUPUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYEHHYECKUX NPAKTUYECKUX paldoT
dbopMupyercss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OOeCredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydawommuxcs. TemaTHueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JOJKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCTIOJb30BaHUU aHAJOTOBBIX W IHM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIL.

OCHOBHBIMU LIENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opMHpoBaHHE HUHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K Hay4dHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yIbTaTa H3yueHHUs] OCHOB
CTpOCHHMSI MaTepUH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

o (dopMupoBaHHE YMEHHMH OOBICHATH SBICHUS C HCIOJIH30BAHHEM
bu3nyecKUX 3HAHUA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX 1elield oOecrneunBaeTcsl peleHueM CIeAYIOIUX 3aa4y B

npoIriecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUI 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSX, BKIIOYAsl MEXAHHWKY, MOJEKYISIPHYI0 (UBHKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HKY M DJIEMEHTHI aCTPOPU3HUKHY;
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e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nueckol MOAENbI0, 3aJad, MOJAPa3yMEBAIOIINX CaMOCTOATEIHLHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIMIIOB JACUCTBUSA TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U IMPOBEICHUS
$u3MYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTanuu uHpopmammu,
OTpeeNeHNs TOCTOBEPHOCTH MOMYyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIl Pa3BUTUSL YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (06a30BBIi ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HeJENIO), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
IPAKTUYECKUX paboT SBISIETCA PEKOMEHJOBAaHHBIM, YUMTEIb [EJNaeT BBIOOD
NPOBEJCHHUS JTa0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATBHBIX
O0COOCHHOCTEN 00yJarouXCsl.
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COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayduHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJib 3KciepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Ponp u mecto duzuku B GOpMUPOBAHUM COBPEMEHHOM HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, MX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJMHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIecHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuonuHeitHoe nBrkeHue. /J[BUKEeHNE MaTEpUAIBHON TOUKH 110 OKPY>KHOCTH
C MOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactota obpainieHust. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ| YIjOM K TOPU30HTY U

TOPpU30HTAJIBHO.
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N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOWIECHHS MEXAY ITyTAMH, MPOWUJICHHBIMUA TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBeid  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprio3unuu cuil. Bropoi 3akon HetoToHa aiist
MaTepuagbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepranbHbBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectd. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalliaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.
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HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3nHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

[ToTeHManbHAs DHEPTHUS. [ToTeninanbHast DHEPTHUS yIpyTo
nedopMupoBaHHOM NIPYy>XUHBL. [loTeHIMaNbHAS YHEPTHS TeJla BOJIU3H IOBEPXHOCTH
3eMIn.

[ToTeH1MATBHEIE U HEINOTEHIUAILHBIE CHJIBL. CBs3p  paboOTHI

HEMOTEHIUAIBHBIX CAJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IPAKTUUYECKOE NPUMEHEHHUE: BOAOMET, KOIED,
MPYXUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJMIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uKa 1 TEPMOJUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojielieid. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp

Lenbcus.
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Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPUM HACAIBHOIO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30MPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AeNIbHAs TEMJI0EMKOCThH BEIECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIWHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocCTh po1eccoB B MPUPO/IE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.
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TexHHu4ecKkue yCTpOWCTBA H NPAKTUYECKOE INPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnbIT N0 a1nabaTHOMY PACIIMPEHUIO BO31yXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CrOpaHusi, PEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3mepenne yaenbHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHzaeHcauus. Mcnapenue u xuneHue. AOCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HachllmeHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHU30TPONHS CBOMCTB
kpucramioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaibl. IlnaBiaeHue u
KpUCTaJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOJIyYEHUsI COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Habroienue HarpeBaHust U MJIaBJI€HUs KPUCTAITIMUYECKOTO BELIECTBA.

JleMOoHCTpalusi KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepeHre 0OTHOCUTENbHOM BIaKHOCTH BO3/1yXa.

Paznen 4. JaekrpoauHamMuka
Tema 1. Inekmpocmamuka
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. J[Ba BU1a 3EKTPUUECKUX 3apsI0B.
[IpOBOIHMKM,  JAMBJIEKTPUKHM W MOJYIPOBOJHUKH. 3aKOH  COXpaHEHUs
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynmona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onekrpudeckoe mnoje. Hanpsok€HHoOCTh  anmekTpudeckoro moiid.  IIpuHuumn
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CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HOCTh MOTEHIIHATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUECKOM Tosie. [lusnexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUA MEXIY HUMH U JUAIEKTPUUECKONU MPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

M3mepenne 21eKTpOEMKOCTH KOHEHCATOPa.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEILIAHHOE COEIMHEHHUE ITPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MoimHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYILAsA CUJIa U BHYTPEHHEE CONPOTUBIIEHUE HCTOYHHMKA TOKA.
3axon Oma 11 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. KopoTkoe 3aMmbikaHue.

OnexkTpoHHass  NPOBOAMMOCTH  TBEPABIX  METALUIOB.  3aBHCHUMOCTH
COMPOTHUBJICHUS] METAJIOB OT TemrepaTypbl. CBEpXIPOBOAMMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBolicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPEI.

ONeKTpuYecKnuidi TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJIHUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.
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OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [Inazma.

TexHHuYecKue yCTpPOMCTBAa M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsIETCS C
y4E€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTE€MaTUKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runoresa, (punuueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEN U ra30B,
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DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHME IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE€ HAHOMATEpPHAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe noyie. I1eKMpPOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWHA. [I[pHHIIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYKIMU. KapTuHa NMHUNA MAarHUTHOM HWHIAYKLIHWM I10JIS
IIOCTOSIHHBIX MarHuTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHMH
MAarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencrBue npoBOAHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOJlyJib U HarpaBiieHUE. J[BUKEHUE 3apSKEHHOW YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKUUU. OJIEKTPOABIKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu dapanes.

BuxpeBoe »3ieKTpuyecKoe TmoJsie. DJIEKTPOJABIKYINAS CUla WHIYKIUU B
MIPOBOJIHUKE, TBUXKYIIEMCS IOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb.  SIBIIGHME CAMOMHIAYKUWW. OJEKTPOABMXKYILNAS CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.
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Llemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUM MHAYKUWMYA MarHATHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Paszgea 5. KoJsiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepuon, vacrora, amrumryga u ($aza KoieOaHUU.
[IpyKHHHBIN MasTHUK. MaremMaTM4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYEeCKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
AHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHOM CcUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).
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HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mnocCiIeOBAaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH TEPHOJAa MabIX KOJIeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ Macchl rpy3a.

HccenenoBanue EPEMEHHOTO TOKA B LIEMU U3 NTOCIIEA0BATENBHO COCITMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHu4ecKue YCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl MAarHOCTHKAa B TEXHHMKE M MEJIULIMHE, panaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakxeHus: U NpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmronienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.
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HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, IPETOMIICHUE,
noJisipu3anus, 1udpaxkius, HHTephepeHIIUs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

Cobwuparormire 1 paccenBaronye TuH3b1. ToHkas mrH3a. DOKyCHOE pacCTOSIHHE
U onTHYecKas cuia TOHKOM JuH3bI. [locTpoenne n3o0paxkeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. Wutepdepenuns cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEP(EPEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemiéTka. YcaoBUe HaOMIOACHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckne yCTpPOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpaHEHUE, OTPAKEHUE M TMPEIIOMIICHUE CBETA.
OnTuyeckue mpruodopkI.

[TomHoe BHYyTpeHHEE oTpaxkeHre. MoJielib CBETOBOA.

HccnenoBanue CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenne natepdepeHnm cBera.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOIILI0 PU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBI0 AUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sakcnepumenm, nabopamopmusvie padbomul

N3Mepenue nokaszaress NpesioMIICHUS CTEKIIA.
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HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
Halnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH
[ paHUIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKHU. [locTymaTe! criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTHh MOAYJII CKOPOCTH CBETa B BAaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.
OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € PHEPruel U UMITYJIbCOM PEISITUBUCTCKON YaCTHUIIbI. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ORMUKU

®otonbl. opmy:a [lnanka cBsi3u sHEPrUM POTOHA C €TO0 YACTOTON. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
doToapdexra. YpaBHenue OiHmTeiHa 11 poTodPdekra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHHuYecKue YyCTpOICTBA U MPAKTHYECKOE IPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanre 3akoHOB BHEMIHETO (OTOdhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[InanerapHas mopens aroma. [loctynatel bopa. M3nmyueHne u mnoriiomeHue
(GOTOHOB MpU MEpexo/e aToMa C OJHOTO YpPOBHSA JHEPruu Ha Jpyroi. Bumbl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOoBBIE cBOViCcTBA yacTull. Bosnbl ne bpoiiis. KoprycKynsipHO-BOJHOBOM
JTyaJin3M.

CroHTaHHOE U BBIHYXJICHHOE U3ITyUYCHHE.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIEKTPaJIbHBbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu
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Mopnens onsita Pesepdopra.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Halmnroienue JIMHE4aToro cnekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
u3nyuenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BrnusHue
PaIUOAKTUBHOCTH HA )KUBBIE OPTraHU3MBbI.

OTtkpeiTHE TIPpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnan. ODIEKTpPOHHBIM W TMO3UTPOHHBIM Oerta-pacman. [amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sqipe. AnepHbie cunbl. Jlegexkt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
SAJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DinieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIOIEHUS U PETUCTPALIUN 3JIEMEHTAPHBIX YACTHULL.

®dyHaMeHTalbHbIe B3auMOJieicTBUA. EMMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULI.

Yuenuueckuii skcnepumenm, nabopamopmusvie pabomul

HccnenoBanne TpeKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUH U ACTPOPUIMKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3NBI, IUIAHETHI, UX BHINMOE
JIBIDKCHUE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CojHIIA@ U 3BE3.
3BE3/IbI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHEKTpasbHBIM KJlacC —
CBETHUMOCTB». 3BE3IBI TJIABHOM ITIOCJIEIOBATEIHLHOCTH. 3aBHCUMOCTH «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IMOCJIEI0BATEILHOCTH. BHYTpEeHHEE CTpOCHUE
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3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN I ONPENEIICHUS TTOJ0XKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, pOJib U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKOU TEOPUU B
dbopMHpOBaHUU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPa, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTEMAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEmMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHW3Mbl 00pa30BaHUS KPUCTALNTHIECKON PEIETKH, CIEKTPATbHBIN aHATU3.
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l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, MHAYKIUOHHAs I€4Yb, pajap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenedoH, CBY-neub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenune ydeOHOTO Tpenmera «®Dusmka» Ha YPOBHE CpPEIHETO OOIIEeTo
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA O0YYaIOIIETOCad KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AECATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHOM OpraHU3aIliy;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(OpPMHPOBAHHOCTh POCCUUCKOMN IPaXkTAHCKON UIEHTUYHOCTH, TaTPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAY4YHOI'O TBOPYECTBA,
mpuUCyIIero (pu3ndecKoit HayKe;

S) Tpy10BOI0 BOCIIMTAHMS:
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UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) K0JI0rN4eCKOr0 BOCIIMTAHUSA:

Cc(OPMUPOBAHHOCTh JKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TI00aIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOILECCE
U3y4YeHUs! PU3HKHU OCYIIECTBIISITh MPOEKTHYIO U UCCIEA0BATENbCKYIO IEATEIBbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHUS MPOOJEeMbl ¢ YYETOM aHAIU3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JAEATEIbHOCTH,
KOOPJIMHUPOBATH M BBITIOIHITH pa0OTy B YCIOBUAX PEATbHOTO, BUPTYAITBLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrIe nccieaoBarebCcKHe AeliCTBUA:
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU TOHSATUSIMH M METOJaMHU
buznueckoil HayKu;
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BIIAJICTh HABBIKAMU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIEHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUSA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBCHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apTryMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7ayd B 0O0pa30BaTEIHLHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/1a4 ¢ cOOJI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUCHBI,
pecypcocOepexeHus, MPaBOBBIX M AITHYECKUX HOPM, HOPM WH(OOPMAITMOHHON
0e301acHOCTH;

CO3/laBaTh TEKCTHl (DU3UYECKOTO COJEpKAaHMUS B PA3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:
OCYUIECTBJISATH OOLIEHUE HA YPOKax (PM3UKU U BO BHEYPOUHOM AESATENbHOCTH;
pacno3HaBaThb NPEANOCBUIKM  KOH(DJIMKTHBIX CUTyallud W CMsI4aTh

KOH(JIUKTHI;
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pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHANBUIYATbHOU
paboTHI;

BBIOMpaTh TEMAaTHKYy W METOJbl COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4€TOM MHEHHH Y4YacTHUKOB, OOCYXIaTh pE3yJIbTaThl
COBMECTHOH paboTHI;

OIICHHBATh KAYECTBO CBOETO BKJIA/Ia M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM,

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETHYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PeryasiTuBHbIC yHUBEpCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NESITEIBHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrIocOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHOM  pedIeKCMH  KakK  OCO3HAHMS
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYalluH, BbIOOpa BEPHOTO

pPCUICHUA,
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yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3yJIBTaTOB OCBOCHHUS MMPOTPAMMBI 110
buzuke IS YpOBHA CpelHero oOmero oOpa3oBaHUA Yy  OOYYarOIIMXCS
COBEpPIIICHCTBYETCS HYMOILIMOHAJIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HAMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIIMH, BKIIOYAIOIIEH CTpEMJICHUE K JIOCTHXKCHUIO LETU U
yCrexy, ONTHMH3M, WHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOAS HM3 CBOHX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CITIOCOOHOCThH BHICTPAWBATh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiaacce npeMeTHbIE pe3yIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YHAIOIIUXCS YMEHUIM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

pacno3HaBaTh (PU3NUYECKUE SBJICHHS (TMPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
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IIEKTPOIMHAMUKH: PABHOMEPHOE Y PABHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHNUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBMIKEHUE, CTPOCHUE KUAKOCTEH M TBEPIBIX TE,
U3MEeHeHre o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUHU), TEIUIOBOE PaBHOBECHE,
UCIIAPEHHUE, KOHJEHCALUS, IUIABJIICHUE, KPUCTAJLIM3AlUs, KUIICHHE, BIIAXKHOCTH
BO3/lyXa, NMOBBIIICHUE JABJICHUA ra3a MPH €ro HAarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXY IMapaMeTpaMH COCTOSHUA T'a3a B M30MPOLECCAX, DJICKTPU3ALUS TEN,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpAMHATa, IyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMITYJIbC T€JIa, KNHETUYECKAasd 3HEPTUsl, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIIHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXO0JUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEJIIMYMHAMU;

ONUCHIBATh M3YUYCHHBIC TEIUIOBBIE CBOWCTBA TEJ M TEIUIOBBIE SIBJICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi DHEPIrUsl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSSI J3HEprusi, padbora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPAaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyEMbIX BEJIMYMUH, HUX
00O3HAaUeHUsT W EAWHMIIBI, HaXOAuTh (GOPMYJIbl, CBA3BIBAIONIUE JIAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

ONMCHIBAaTh U3YUYEHHBIE JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIHUAN, PA3HOCTh MOTEHIINAJIOB;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEIIMYMH, MX OOO3HAUYECHMS] W EIUHHUIIBI; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (Pu3nuecKue
3aKOHBI U TIPUHIIUIIBL: 3aKOH BceMHupHOro Tsarotenus, I, II u III 3akons HeroTOHA,
3aKOH COXPAHEHUS MEXaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHHUsI HMIIYJIbCa,
MPUHILUIT CYNEPNO3ULMUA CUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYI0 TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JABMKEHUSI MOJIEKYJI C
aOCOIIOTHOM TeMIlepaTypol, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsana, 3akoH KyioHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;
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OOBSICHATH OCHOBHBIE MIPUHIIMIIBI JEHCTBUS MalINH, TPUOOPOB U TEXHUUECKIX
YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH, MpHU 3TOM
dbopmyupoBaTh MpodaeMy/3aaady U THIOTE3Y y9eOHOTO IKCIIEPUMEHTA, COOMUPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYI0BaHMsI, TPOBOAUTH OTBIT U (POPMYIIMPOBATH
BBIBOJIBL;

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUSI U MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEIUYHMHAMH  C
UCITOJIb30BAaHUEM TNPSAMBIX HM3MEPEHUH, NPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(uKcHpOBaTh Pe3yJIbTaThl MOJYUYEHHOM 3aBUCUMOCTU (PU3UUYECKUX BEJIMYHMH B BUJIE
Ta0IHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENBCKOM U MIPOEKTHOU
JESTEIIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
00opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBHS 3a/1auu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOuMbIe ISl €€ pelleHus, NMPOBOJUTH PAcU€Thl M OLIEHUWBATH PEATbHOCTh
MOJIyYE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

peunaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYecKue ABJICHUS,

UCIOJIb30BaTh IIPU PEIICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHbIE
TEXHOJIOTUM [JISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM M MPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIPHOM HWHGOPMALMK, TOJYYEHHOW W3 pa3InyHBIX
MCTOYHHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOTYyYaeMYI0 HHPOPMALHUIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYIKAIOILET0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TpU OOpalieHnu ¢ TpudopaMu M TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYKAIOLIEH Cpeae;
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paboTaTh B TpyIIe C BBHIMOJHEHUEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYMIBI, PAIMOHAIBHO pPaCHpenesiTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHHBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE paccMaTpPUBAEMOM MPOOIEMBI.

K koHnity o0yuenus B 11 kiacce mpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUIAIONITUXCSI YMECHUIN:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B PA3BUTHUU COBPEMEHHON TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW JESITEIBHOCTH JIOJEH, IETOCTHOCTh W EIUHCTBO
(bU3NYECKON KapTUHBI MUPA;

YUATHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJIEIICH:
TOYEUYHBIN JICKTPUICCKUIN 3apsif, JTyd CBETa, TOYCUHBIN UCTOYHUK CBETA, SICpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKUE SBJICHUS (MPOLECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHWUTHOE JCUCTBHUS TOKA, B3aWMOJICHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHas WHAYKIUs, JEHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsiyi, dJICKTPOMArHUTHBIE KOJeOaHUs U
BOJTHBI, TPSMOJIMHEWHOE PACIpPOCTPAHCHHUE CBETa, OTPaKCHHE, MPEIOoMIICHHE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNUE, BOSHUKHOBCHUE
JUHENYaTOro CIEeKTpa aroMa BOJOPOJA, €CTECTBEHHas M HCKYyCCTBEHHas
PaOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MATHUTHEIE,
ONTHYECKHE,  DJEKTPUYECKYI0  TMPOBOAMMOCTH  Pa3IMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHONB3YsS (DU3UUYECKUE BEITHMYMHBIL:
IEKTPUUECKUI 3apsijl, CUjia TOKa, JJICKTPUUECKOE HAMpPSIKEHHUE, DIICKTPUUYECKOe
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, JJICKTPOJBIDKYIIAs CHia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHIia, WHIYKTUBHOCTH
KaTYIIKA, SHEPTHS DJICKTPUYCCKOTO W MArHUTHOTO IIOJICH, TEPHOJ W YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU OINHWCAHWHM TPABUIBHO TPAKTOBATh (PU3MUYCCKHMA
CMBIC]T HCIIOJIb3YEMBIX BEIIMYMH, WX OO0O03HAYCHUS W CIUHUIILI, YKa3bIBaTh
(b opMyJIBI, CBS3BIBAIONINE TAHHYIO (U3HUECKYIO BETUYNHY C IPYTUMH BETUUUHAMY,

OMKCHIBATh W3YUYEHHBIE KBAHTOBBIC SIBJICHUS U TMPOIECChI, HCIOJIB3YS
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
JacTOTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, ITEPUOJI TIOJypaciiaia, SHEPTHs CBSI3U
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aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OO0O3HAYCHHS W €IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIONIUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3MUECKON BEIUYUHBI,

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MTOCJIEI0BATENILHOTO U MapaieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PaCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa Mg gororddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUSI HMITYJIbCA, 3aKOH COXPAHECHHS
AIEKTPUUECKOrO 3apsAjia, 3aKOH COXPAHEHHs] MAacCOBOI'O 4YMCIIa, MOCTysathl bopa,
3aKOH PaJMOAKTHUBHOTO Pacmaja, Mpy 3TOM pas3indaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTPENIECNIATh HANIPABIICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMmIiepa u cuiibl JlopeHia;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pY0BaHUSs, MPOBOJAUTH OMBIT U POPMYITHUPOBATH
BBIBO/IbI;

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH C UCTIOJIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YyJIbTATHI
MOJIyYeHHOW 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TAOIUL U TpadHKOB,
JIeJIaTh BBIBOJIBI TIO pe3yJibTaTaM UCCIIEOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIBCKON U TPOCKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
0o00opy10BaHUS;

pemiath pacu€THbIC 3a7a4d C SBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCIOBUS 33/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYWUHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaJTbHOCTh
MOJTY4YE€HHOI0 3HaueHUs (PU3UYECKON BEIIMUUHBL;
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pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYXKIEHUH C OMNOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETAUN U IPEICTABICHUS
y4eOHOW UM Hay4HO-TIOMYJApHOW WH(GOpPMAIMHU, TMOJYYCHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMyI0 HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX 0€30IaCHOIO UCIOJIb30BAaHUS B IOBCETHEBHOU
KU3HY;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIET0 MHpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3KKE B TOBCEIHEBHOM KU3HU AJIs
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbA M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTaTh B TIpyNIE C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TIpyNIbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIIEHUE pACCMATPUBAEMOM MTPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB
HaumeHoBaHue pa3/iesioB U TeM
Ne i/t Konrpouabnsie IIpakTnyeckue
MPOrpamMmbl Bcero
padoThI padoThI
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2
Hroro no pazneny 2
Pazjnen 2. MEXAHUKA
2.1 KunemaTtuka 5
2.2 JnHamuka 7
23 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1
Hroro no pazneny 18
Pazpnen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 )
' TEOpHUH
3.2 OCHOBBI TEPMOIMHAMUKH 10 1
313 ArperatHble COCTOSIHUSI BEIIECTBA. 5

da3oBbIe Mepexoabl

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Pa3nen 4. JIEKTPOANHAMUKA
4.1 DJIEKTpOCTaTHUKA

47 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B
' pa3IMYHBIX Cpeaax

Hroro no pazneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

24

10

12

22

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

[lokymeHT co3aaH B anekTpoHHon copme. Ne corn-19397737-1 ot 18.10.2025. WcnonHutens: Xapucos ®.P.
Ctpanuua 32 u3 76. CtpaHuua cosgara: 18.10.2025 11:52

Il INIEKTPOHHBIN
=¥ TATAPCTAH


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

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeEM
NMPorpamMmbl

Ne i/t

Paznea 1. JIEKTPOJAUMHAMUKA

11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast

WHIYKIUS
Hroro no pazneny

Paznen 2. KOJIEBAHUSA U1 BOJIHBI

MexaHuueckue u QJICKTPOMArauTHLIC

2.1
Koie0anus
) MexaHU4YeCKUE M 3JICKTPOMArHUTHhIC
' BOJIHBI
2.3 Ontuka

Hroro no pazneny

KoanuecTBo 4acoB

Bcero

11

11

10

24

KonTpoabHbie
padoThI

Pasnen 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJBHOCTH

OcHOBBI cielMaNIbHOM Teopun
OTHOCHUTEIIEHOCTH

3.1

Hroro no pazneny

Paznen 4. KBAHTOBASA ®U3UKA

4.1 DeMEHTHI KBAHTOBOM OMNTHUKHU

4

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
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4.2 Ctpoenue aToma

4.3 ATOMHOE PO

Uroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU
Hroro no pazneny
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE
6.1 O06o0m1aroriee NTOBTOPCHHE
Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

7

68

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB
Ne JlaTa

Tema ypoka KonTpoJbHbIe IIpakTH4eckue
n/n Bceero U3YYeHUS

padoThI padoThI

®usuka — Hayka o npupojae. Hayunsie
METO/Ibl TO3HAHUS OKPYKAIOIIEro MUpa

Ponp 1 MecTo Gpu3uku B popMupoBaHUU
2 COBPEMEHHOM HAYYHOU KapTHUHBI MHpPA, B 1
IIPaKTUYECKON JEATEIBbHOCTH JIIOIEH

Mexaandeckoe aBmkeHne. OTHOCHTEIBLHOCTD
3 MEXaHM4eCKOro JBrmxeHus. [lepemenienue, 1
CKOpOCTb, YCKOpPEHUE
4 PaBHOMEpPHOE IPAMOJIMHENHOE IBUKEHHE 1
PaBHOYCKOpEHHOE NPAMOJIMHENHOE
JIBYDKCHUE
CBoOonHOe majeHne. Y CKopeHue
CBOOOIHOTO IMaICHUS
KpuBonunerinoe npuxenue. [[pmxenue
MAaTEepUAIbHON TOUKH MO OKPYKHOCTH
[IpuHuun oTHOCUTENBHOCTH [ anmunes.
8 NuepumnansHbie cuctemsl otcuera. [lepBrbrit 1
3aKkoH HpioTona
Macca tena. Cuna. [lpunuun cynepno3uuuu
9 cuit. Bropoi 3akoH HeroroHa st 1
MaTepualbHOU TOUKU
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Tperunii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX
TOYEK

3aKkoH BceMupHoro tsaroreHus. Cuna
TsokecTH. [lepBas kocMHueckas CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koappunment tperns. Cuna
COIIPOTHUBIICHUS NIPH IBHXKEHUH TEJIA B
KHMJKOCTH WU Ta3e

[locTynarenbHOE U BpalaTeabHOE JBUKEHHE
a0CoOJIIOTHO TBEPOTO Tesia. MOMEHT CHIIBI.
[Imeqo cunel. ¥YcnoBus paBHOBeCUs TBEPAOTO
Tena

HMItynec MaTepUaIbHONU TOUYKHU, CUCTEMBI
MaTepuaibHbIX TOUYeK. IMIynbc cuibl. 3aKOH
COXpaHEeHUs UMITyJibca. PeakTuBHOE
JIBUKCHHE

Pa6oTa n momHoCTh cunbl. Kunetnueckas
SHEprus MatepuaabHol Touku. Teopema 06
U3MEHEHUN KHHETHYECKOW JHEPIUU

[TorenuuanbHas sHeprus. [loreHnuanbpHas
SHEprus ynpyro aehopMUPOBaHHOMN
npyxuHbl. [loTeHnanbpHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIH

HOTeHHI/IaHBHI)Ie 1 HCIIOTCHIIUAJIBHBIC CUJIIBI.
CBs3b pa6OTBI HCMIOTCHIMAJIbHBIX CUJII C
W3MEHEHHEM MEeXaHHMIECKOM OHCPIruun
CHCTEMBI TeIl. 3aKOH COXpPaHCHUA
MEXaHUYECKOH OHCPIrun
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JlabGopaTtopHas pabota «MccnenoBanue cBsizu
paboThI CHITBI C UBMEHEHHEM MEXaHHUYECKOU
SHEPIHH Tella Ha IPUMEPE PaCTSKESHUS
PE3MHOBOTO KIyTa

KonTtponsnas padora no teme «Kunematuka.
Junamuka. 3aKOHbI COXpaHEHHUSI B
MEXAHUKE)

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

Xapakrep JBUKEHUS U B3aUMOJACHCTBUSA
yacTHl] BeulecTBa. Moienu CTpoeHus ra3os,
YKUJKOCTEH U TBEPABIX TEIl

Macca mounekyi. KonnuecTBo BeliecTsa.
[TocTostHHast ABoraapo

TermmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [lkana remneparyp Llenscus
HNneanpueri raz 8 MKT. OcHoBHOE
ypaBueHue MKT

AOGcomoTHas TeMIiepatypa Kak Mepa cpeHei
KMHETUYECKOW YHEPTUU IBUKEHUS MOJIEKYII.
VYpaBuenue Menpeneesa-Knaneipona

3akon JlambToHa. ['a30BbIe 3aKOHBI

JlaGopartopHas pabota «MccnenoBanue
3aBHCUMOCTH MEX]y MapameTpamu
COCTOSTHUS Pa3peKEHHOT0 Ta3a)

I/IBOHpOHCCCH B UACAJIBHOM Ia3€ M ux
rpa(bnqecxoe MNpeaACTaBJICHUC
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42

BryTpeHHss 3HEprus TEpMOAMHAMAYECKOU
CHCTEMBI U CIIOCOOBI €€ U3MEHEHHUS.
KonngectBo Temiorsl 1 pabora. BHyTpeHHs s
JHEPIrus OJHOATOMHOI'O HJEAIIBHOTO Ta3a

Buae! Tennonepenaun

VnenpHas TEIOEMKOCTE BEIECTBA.
KonruecTBO TEIIOTHI MPH TeIlIonepeaaye.
AnmabaTHBIN mporecc

[TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0
MPUMEHEHHE K N30IpoIeccam
HeoOpaTtumocTs nponieccoB B PUPOJIE.
BTopoi1 3aKk0OH TepMOIMHAMUKHN

[Tpunmun gevicteust u KII1/ TermoBoit
MaIIuHbI

Huxn Kapno u ero KI1J]

DKoJoru4eckue npoOaeMbl TEMIO3HEPTETUKH
Ob6o6maromuit ypok «MosekyspHas
¢u3uka. OCHOBBI TEPMOJMHAMUKI
KontponbHas paboTa o Teme
«MonekynsipHast puzuka. OCHOBBI
TEPMOJIUHAMUKI

[TapooOpa3zoBanue u KOHICHCAIIHSI.
Hcnapenue u KAneHue

AOCOI0THAs M OTHOCHUTENbHAS BIAXXHOCTb
Bo3ayxa. HacelenHslii map

Trépnoe Teno. Kpucramnnueckue u
amopdHbIe Tena. AHU30TPONHS CBOMCTB
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54

KpUcTaioB. JKujKkue KpuCTaibl.
CoBpeMeHHbIE MaTepHaIIbI

[InaBeHue u KpucTaIIM3anus. Y 1esbHast
TeruioTa riasienus. CyOnumanus
VYpaBHEHHE TEIJIOBOro OanaHca
OnexTpuzanus Tej. JINEKTPUIECKUH 3apsil.
JIBa BUJIa SIIEKTPUYECKUX 3apsI0B

ITpoBOAHMKY, TUINEKTPUKH U
MOJIYTIPOBOIHUKH. 3aKOH COXPAHECHHS
AIIEKTPUYECKOTO 3apsia

B3aumopeincTtsue 3apsanoB. 3akoH Kyiona.
TodeuHblil 2JIEKTPUYECKUH 3apsij
Hanpsk€HHOCTB 37€KTPUUECKOTO TOJIS.
[TpuHIMI CynepIIO3ULIUH FIEKTPUUECKUX
nosnei. JInHuy HanpsHKEHHOCTH

Pabora cun anexTpocTaTHuecKoro moJs.
ITorennuain. Pa3HoCTh TOTEHIINAIIOB
ITpOBOAHMKY M TUAJIEKTPUKH B
AIIEKTPOCTATUYECKOM IIOJIE.
JusnexkTpudeckasi NIpOHUIIAEMOCTb
OnexrpoéMkocTs. Konnencatop
DNeKTPOEMKOCTh TIOCKOT0 KOHJIEHCATOpa.
OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa
JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIMIT NENCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAJILHOTO aliapara,
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CTpYHHOTO NPUHTEPA. DJIEKTPOCTaTUYECKAsS
3ammTa. 3a3eMIICHHE AIEKTPOIpruOopoB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymectBoBanusl. [locrosunsii Tok. Cuiia
toka. Hanpsoxenue. ConpoTusieHue. 3aKoH
OmMa 1t yuacTka Lenu

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOJHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIAHHOTO COSAMHCHHMS PE3UCTOPOBY

PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA.
3akoH Jlxoynsa-Jlenua

3axon OMa A1 OJTHOM (3aMKHYTOI)
aJIeKTpruecKoii 1enu. KopoTkoe 3aMbIkaHue.
JlaboparopHas pabota «M3mepenne D/1C
HMCTOYHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTUBIICHUS

PesepsHblil ypok. KonTposibHas paboTa 1o
teme "DnekTpoauHaMuka" / Beepoccuiickas
npoBepoyHas paboTa

O6o0maromuii ypok « JIeKTpOIuHAMUKAY /
Bcepoccuiickas mpoBepouHas padboTa

ONEeKTpOHHas MPOBOAUMOCTH TBEPABIX
METaJIJIOB. 3aBUCUMOCTh CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBhI.
CBepXIpoBOIUMOCTh

DneKTpuYecKuil Tk B Bakyyme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB

0.5

0.5
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68

[ToynpoBoAHUKH, UX COOCTBEHHAS U
npuMecHas nmpoBoauMocTts. CBoicTBa p—n-
nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI

DIIEKTPUUYECKHI TOK B pacTBOpax U
paciuiaBax 3J€KTPOJIMUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALIM.
DIIEKTPOJIN3

DIIEKTPUYECKHI TOK B Ta3ax.
CamocCTOsTEeIbHBIN 1 HECAMOCTOSATEIbHBII
pazpsa. Monnus. [1nasma

DnexTpuueckue mprudopbl U YCTPOICTBA U UX
paKTHIecKkoe npuMeHenue. [Ipasuia
TEXHUKHU 0€30I1aCHOCTH

KonTponbhas pabota no Teme
«2nekrpocraruka. [locTtosHHbIN
ANeKTpruuecKuil TOK. TOKM B pa3inuuHbIX
cpenax»

PesepBHbIii ypok. O600ma0mui ypox 1o
temam 10 knacca

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KJIACC

KoanuecTBo 4acoB
Ne Jara

Tema ypoka KoHTpoJbHbIe IIpakTnyeckue
n/n Bceero U3YYCHUS

padoThI padoThI

ITocTostHHBIE MArHUTHI U UX

B3auMmoieiictBre. MaruutHoe nosie. Bektop

MarHUTHOM MHAYKIMUH. JINHUA MarHuTHON

UHIYKIUH

MarsauTtHoe 1ose NpoBOJHUKA C TOKOM.

2 OmneiT OpcTena. Bzaumopeiicteue 1
IIPOBOJTHUKOB C TOKOM

JlaboparopHas pabota «3yuenue
MarHUTHOTO TIOJISI KATYIIKU C TOKOM)

JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C
tokoMm. Cuna Amnepa. JlabopatopHas pabota
«HccnenoBanue AeMCTBUS TOCTOSIHHOTO
MarHuTa Ha pamKy ¢ TOKOM»

JleficTBMe MarHuTHOTO MOJISI Ha
5 JBIDKYIIYIOCS 3apsDKEHHYI0 dacTuily. Cuna 1
Jlopenmna. Pabora cunsl Jlopenia
DnekTpoMarHuTHast HHAYKIws. [ToTok
BEKTOpa MarHuTHOW uHAyKuuu. J1C
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu Papanes
JlaboparopHas pabota «lccrnenoBanue
SIBJICHUS DJIEKTPOMArHUTHOM WHTYKIIUWY
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NuaykTUBHOCTG. fIBIEHNE CAaMOUHAYKLIUH.
OJIC caMOMHAYKIIUUA. DHEPTIUSI MATHUTHOTO
IOJISI KATYIIKU C TOKOM. DJIEKTPOMarHuTHOE
noJie

TexHudeckue ycTpoiuCcTBa U UX IPUMEHECHUE:
IIOCTOSIHHBIE MarHUTBI, dJIEKTPOMArHUTHI,
JJIEKTPOABUIaTENb, YCKOPUTEIIN
3JIEMEHTapHBIX YaCTHL], UHAYKIIMOHHAS I1€Yb

O06o6marmuil ypok « MarHuTHOE TOJIe.
3HeKTpOMaFHI/ITHa$[ HHIAYKOUS»

KonTponbnas pabota no reme «MarHutHoe
noJie. DNeKTPOMarHuTHasE MHAYKIIHSD)

CBoOOIHBIE MEXaHHUECKHE KOJIeOaHusl.
["apmonnueckue koneOaHusi. Y paBHEHUE
rapMoHn4eckux konebanuii. [IpeBpaienue
SHEPTrUu

JlabopaTtopHast pabora «HMcciaenoBanue
3aBUCHUMOCTH TIEPUO/Ia MAIBIX KoJeOaHu
rpy3a Ha HUTH OT JITMHBI HUTH U MacChl
rpy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHbIE KOJIeOaHUs B U1€aIbHOM
K0JIeOaTeIbHOM KOHTYpe. AHAJIOTUS MEXKAY
MEXaHUUECKUMH U AIIEKTPOMArHUTHBIMU
KOJIEOaHUAMU

®opmyna Tomcona. 3aKOH COXpaHEHUS
SHEPTHH B UACATHLHOM KOJeOaTeIbHOM
KOHTYpe
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[IpencraBneHue o 3aTyxaroMUX KOJICOAHUSX.
BrIHYX/IeHHBIC MEXaHUYECKHE KOJICOaHUSI.
Pe3onanc. BeinyxaeHHbie
3JICKTPOMArHUTHBIC KOJICOaHUS

[lepemennsiii Tok. CHHYCOUIANbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U JEHCTBYIOLIEE
3HAUYEHUE CUJIbI TOKA U HAIIPSKEHUS
Tpauchopmarop. [IponsBoacTBo, epenava u
noTpedIeHUE 3IIEKTPUUECKON SHEPTUU
VYeTpoicTBO U MPAKTHYECKOE IPUMEHEHHE
3JIEKTPUYECKOTO 3BOHKA, F€HEepaTopa
IIEPEMEHHOT0 TOKA, JINHUW dJIEKTponepe1ay

DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE
anekTposHeprun. KynbTypa ucrosib30BaHus
3JIEKTPOIHEPTUHU B MIOBCETHEBHOM KHU3HU
Mexannueckne BOJIHBI, YCJIIOBUA
pacripoctpanenus. Ilepuoa. CkopocTh
pacrpoCTpaHEHUs U JIJIMHA BOJIHBIL.
[Torepeuynble ¥ MIPOIOJIbHBIE BOJTHBI

3ByK. CKOpOCTH 3ByKa. [ pOMKOCTH 3BYKa.
Bricota Tona. TemOp 3Byka
DJeKTpPOMarHUTHBIEC BOJHBI, UX CBOICTBA U
CKOpPOCTh. IMxana OJICKTPOMAarHuTHBIX BOJIH
[TpuHIMTBI PAAMOCBSA3U U TEJIEBUICHUS.
PasButue cpencts cBs3u. Pagnonokarus

KonTponbhast padota «Konebanust u BOJTHBD)
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[IpssMonMHENHOE pacIpOCTPaHEHKE CBETA B
OHOPOJIHOM cpefie. ToueuHblid HCTOUHUK
cBera. Jlyu cBera

OTtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
cgeta. [locTpoenne n300paxeHnii B TNIOCKOM
3epKaje

[Ipenomnenue ceta. [lonHoe BHyTpeHHEE
orpaxkenue. [IpenenbHbIN yroi MoJIHOTOo
BHYTPEHHETO OTPAKCHHUS

JlaGopaTtopHas paborta «3mepeHue
MOKa3aTelsl MPEJIOMIICHUS CTEKIIa)

JIunzel. [locTpoenne n3o0paxeHuil B TMH3E.
dopmyIia TOHKOM JUH3bI. Y BEITUUYEHHE
JIMH3bI

JlabopaTtopHast pabora «HMcciaenoBanue
CBOICTB M300pa’keHUN B JIMH3aX»

Hucnepcus ceera. CloXHbIH cocTaB 6e10ro
cseta. LIer. JlaboparopHas paboTa
«HaObnronenue qucrepcuu cBETa»
Wutepdepentus ceta. Audpakus cera.
JudpakumonHas pemeérka

[TonepeyHoCTh CBETOBBIX BOJIH.
[Tonsipuzanus ceera

OnTuueckue npuOOPHI U yCTPONCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
['paHuIbl TPUMEHUMOCTH KIACCUUECKOMN
MexaHukH. [locTynarsl ciennanbHOM Teopun
OTHOCUTEJIBHOCTH
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OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH.
3aMe,Z[J'ICHI/I€ BPEMCHHU U COKpalll€HUEC NJIUHBI

DHeprus U UMILYJIbC PEISITUBUCTCKOM
yactulbl. CBSA3b MacChl ¢ SHEPTUEN U
UMITYJIbCOM. DHEPIHUsl IOKOS

Kontponbhas padota «Ontuka. OCHOBBI
CHEIHUAIbHON T€OPUU OTHOCUTEIBHOCTI

®otonbl. opmyna [1nanka. DHeprus u
UMIyJbC (OTOHA

OTtkpeITHE U HccaenoBanue Gorodddexra.
Omneitet A. I'. CTonerosa

3akonbl potodddexra. YpaBHEHHE
Oiinmreitna s gporosddexra. «Kpacuas
rpanuna» gorodpdexra

JlaBnenue cBera. Onwitel [1. H. JIeOenena.
XUMHYeCcKoe JelCTBUE CBETA

TexHu4eckue ycTpomucTBa U NpakTUYECKOe
npUMeHeHue: (OTOANEMEHT, GOTOAATUHK,
COJIHEUHas1 OaTapesi, CBETOIUO/

Pemenne 3amau mo reMe «IJ1eMEHTEI
KBaHTOBOW ONTHKI

Mopenb aroma TomcoHa. OnbITHI
Pesepdopna no paccessHUIO 0-4aCTHIL.
[InanerapHas Mmoaenb aroma

IToctynatel bopa

Wznyyenue u norsouieHne GOTOHOB MpH
IIepexoie aTOMa € OJHOTO YPOBHS SHEPTUU
Ha Apyrou. Buasl cnektpos
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BonHoBsbIe cBoOMcTBa yacTul. BoHbl e
Bbpoiina. KopnyckynsipHO-BOJHOBOM
ayanu3M. CIIOHTaHHOE U BBIHYKJACHHOE
U3JIy4eHUe

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopna no ornpeneneHuio cocraBa
PaZMOaKTUBHOTO U3TyUYCHHUS

CsaoiicTBa anbda-, 6era-, raMma-u3ITydeHHUs..
Brnusaue pPaarnOaKTUBHOCTH HaA JKUBBIC
Opra”Hu3Mbl

OTKpbITHE TPOTOHA U HENUTpOHA. M30TONBI.
Anbda-pacniaa. DNEeKTPOHHBIN U
NO3UTPOHHBIN Oera-pacnaj. ['amma-
U3ITyuyeHue

OHeprus CBA3U HyKIIOHOB B siape. SInepHble
peakuuu. Saepusiit peaktop. [Ipobiemsl,
MIEPCIEKTUBBI, YKOJIOTUYECKUE aCIIEKThI
AJIEPHOMN YHEPTETUKH

DneMeHTapHble yacTulibl. OTKpBITHE
no3uTpoHa. MeTo 1kl HaOMIOICHUS U
pPErucTpalyy 3JIEMEHTAPHBIX YaCTHUII.
Kpyrasiii cton « PyHaaMeHTaIbHbIE
B3auMoOIecTBUsA. EAMHCTBO usnueckoit
KapTUHBI MUPa»

Oranbl pa3BuTHs acTpoHomuu. [Ipuknaanoe
Y MHUPOBO33PEHUYECKOE 3HAUYEHUE
actponomuu. Bu 3BE31HO0TO HEOA.
Co3zBe3nusi, spKue 3BE31bl, TUIAHETHI, UX
BuauMoe asmxenne. ConHeuHas cucteMa
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Comnure. Comaeunas akTHBHOCTE. VICTOYHHK
sHepruu CoJiHIA U 3BE3]T

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
3BE3/bI TIaBHOM I10CJIEA0BATEIHLHOCTH.
Buytpennee crpoenue 38€31. COBpeMEHHbBIE
MPEACTABJICHUS O IPOUCXOXKICHUH U
sposroruy CoHIa U 3BE31

Muneunsiii [1yTe — Hama ['anakTuka.
[Tonoxenue u aBmxenue ConHua B
lNanmakTtuke. ['anaktuku. YEpHbIE ABIPHI B
Apax rajlakTUK

Bcenennas. Pazoeranue ragaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe uznyuyeHue.
MeraranakTuka

Hepemiennsie mpo6ieMbl aCTPOHOMHUH

KontponbHas padoTa «51eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKU»

O6o6maromuit ypox. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJOTHYECKOM, COITHMAIILHOM M DTHUECKOH
chepax neqaTeTbHOCTH YeJIOBEeKa

O6o6maromuii ypok. Ponbs 1 mecto Gpusuku
U aCTPOHOMHUH B COBPEMEHHOMN HAayuHOU
KapTUHE MHUpaA

O6o6marmuii ypok. Ponb ¢puznyeckoit
TeopuH B (GOPMUPOBAHHUU TIPEICTABICHUN O
(bu3uvecKoit KapTHHE MUpa
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O6o6mmarmuii ypok. Mecro usudeckoit
KapTHHBI MUpPa B O0ILEM Py COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX NPEACTABICHUN O
pupoze

PesepBHbIi ypok. MarautHoe 1nose.
DNeKTpOMarHuTHasE UHIYKIUS

Pe3epBHblii ypok. Ontrka. OCHOBBI
CIEIHATBLHON TEOPUU OTHOCUTEILHOCTH

Pesepubiii ypok. KBantoBas gusuka.
DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

[lokymeHT co3aaH B anekTpoHHon copme. Ne corn-19397737-1 ot 18.10.2025. WcnonHutens: Xapucos ®.P.

Ctpanuua 50 us 76. CtpaHuua cosgara: 18.10.2025 11:52

il INIEKTPOHHBIH
=¥ TATAPCTAH



[lokymeHT co3aaH B anekTpoHHon copme. Ne corn-19397737-1 ot 18.10.2025. WcnonHutens: Xapucos ®.P. 0 INEKTPOHHbIA
Ctpanuua 51 u3 76. Ctpanuua cosgara: 18.10.2025 11:52 =¥ TATAPCTAH



IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro oﬁmero 06p330BaHI/Iﬂ

JleMoHCTpUpOBaTL Ha NpUMeEpax pojiab U MecTo (GU3HKU B
L0.1 (dbopMUPOBaHUN COBPEMEHHON Hay4HOW KapTHHBI MUpPa, B Pa3BUTHH

COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIBHOCTH

TIroaei

YYUTHIBATh IPAHUIBI IPUMEHEHUS U3YICHHBIX (PH3UIECKIX MOICIICH:

MaTepuagbHas TOYKA, WHEPIMAIbHAS CHCTEMa OTCYETa, aOCOIOTHO
10.2 TBEPIOE TEJI0, UJICATIbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, )KUJIAKOCTEN 1

TBEPABIX TEJN, TOYCUHBIA JJICKTPUUECKUH 3apsii — MpH PEUICHUU

¢duznyecKux 3a1a4y

PacnioznaBaTh (u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KMHETHUYECKOW TEOpPHUU
CTPOCHMsSI BELIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBU)KEHUE, CBOOOIHOE Ta/IeHue
T€J, JBWKEHUE IO OKPYKHOCTH, WHEpLUs, B3aUMOJEHCTBUE TEI,
103 nuhdys3usi, OpOyHOBCKOE [IBH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe O00bEMa TeJl NpU  HarpeBaHUU
(oxJ1aXk/IeHNH), TEIUIOBOE paBHOBECHE, UCHAapeHue, KOHJeHcalus,

IJIaBJI€HUE, KpUCTAIM3alMs, KWUIIEHHE, BIIAXKHOCTh BO3]yXa,

MOBBIIICHUE JABJICHMS] ra3a IpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBA3b MEXIy IapaMeTpaMu COCTOSIHHMA rasza B

H30IIponeccax; JICKTpU3aus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHUYECKOE [BH)KEHUE, HCHOIb3yd (U3NYEeCcKHe
BEJIMYMHBI: KOOPIUHATA, IYTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJbC Tela, KUHETUYeCKas JHEpIrus,
104 NOTEHIMAJbHAsT DHEPIus, MeXaHudeckas paboTa, MeXxaHHYecKas
. MOIIHOCTb; TMpPH OMMCAHUM MPABUIBHO TPAKTOBATh (U3NUECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS W EIUHMIIBI,

HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (PM3UYECKYIO BEIHUHUHY

C ApYI'UMH BCIUYNHAMU
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OnuceiBaTh M3y4YEHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCIOJB3ys (U3MUCCKHUE BEIMYMHBI: JIaBJICHHE Tasa,
TEeMIeparypa, CpeIHss KHHETHYeCKas SHEPrus XaoTHYECKOTO
JIBYOKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJICKYJ,
10.5 KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
' KOd((PUIMEHT TOJIE3HOr0 JCUCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMUCAaHWKM  TPABUIBHO  TPAKTOBaTh  (U3MYECKUH  CMBICI
UCIIOJIb3YEMbIX BEJIMUYUH, UX OO03HAYEHHS M CAMHHUIIBI, HAXOIUTh

GopMyJibl, CBS3BIBAIOIINE JAHHYIO (U3UYCCKYIO BCIUYMHY C

APpYTUMHA BCIIMYNHAM

OnucelBaTh M3y4YEHHbIE D3JIEKTPUYECKHE CBOMCTBA BEIIECTBA MU
AIIEKTpUYECKUE SBJIEHUS (TIPOLIECCHI), HCIONIB3YsS (PU3NUYECKUE
BEIMYMHBL:  DJICKTPUYECKUH  3apsil,  DJIEKTpUYEecKoe  ToJe,
10.6 HaNpsOKEHHOCTh  10JI, IMOTEHLHUAN, Pa3HOCTh IMOTEHLUANOB; HpU
' ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKUM  CMBICT
UCMOJIb3YEMBbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIbI; YKa3blBATh

(bopMyIbl, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIUUUHY C IPYTHUMHU

BCJIIMYNHaAMU

aHAJIM3UPOBaTh (PU3UYECKUE TPOLECChl U  SBJICHUS, HCIONb3Ys
(¢u3nyecKre 3aKOHbl U MPUHIUIBL 3aKOH BCEMUPHOTO TIAroTeHus, I,
IT u I1I 3axons! HpIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPI UM,
3aKOH COXPAHEHUS UMITYyJIbCa, IPUHLIMII CYIIEPIIO3ULIUN CUJI, IPUHLUI
paBHOINPABUSl HMHEPLMAIBHBIX CHUCTEM OTCYETA; MOJEKYJSIPHO-
10.7 KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBI3b
CpelHel KMHETUYECKOW SHEPruu TEIUIOBOTO JBMKEHUS MOJIEKYH C
a0COJIIOTHON TeMIlepaTypoi, MEepBbI 3aKOH TEPMOJIMHAMUKH; 3aKOH
COXpaHEHHs DIIEKTPUYECKOro 3apsaa, 3akoH Kysona; mpu 3tom
pas3InyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BBIpaXXEHHE U yCIOBUS (TPaHMIIbI, 00JIaCTH) TPUMEHUMOCTH

OOBSICHATD OCHOBHBIE TPUHIUIBI JCHCTBUS MAIWH, NMPUOOPOB U
10.8 TEXHHUUYECKUX YCTPOWCTB; pazIu4aTh YCIOBUS HUX O€30MacHOTO

HCIIOJIb30BAaHHUS B IOBCEIHEBHOM KHU3HU

BBINONMHATE SKCIIEPUMEHTHI 110 HCCIEIOBAHNIO (PU3HUECKUX SBICHUN
U TIPOLIECCOB C UCHOJB30BAHUEM TPSAMBIX U KOCBEHHBIX M3MEPEHUH;
10.9 pu 3ToM GopMyJIHPOBaTh NMpolieMy (3agady) ¥ TUIIOTE3y YU4eOHOTo
OKCTIEPUMEHTa,  COOMpaTh  yYCTAHOBKY W3  IPEUIOKEHHOTO

060py,£[0BaHI/ISI, MMPOBOAUTD OIIBIT U (I)OpMyJ'IPIpOBaTB BBIBOBI
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OcymiecTBiIATh OpsSMbIE W KOCBEHHBIE H3MEpEHHs (DU3NYECKHX
10.10 BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus u

HCITIOJBb30BaTh U3BCCTHBIC MCTOAbI OICHKHU HOI‘pCI.HHOCTCfI H3MepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAYy (U3MUECKUMHU BEIHYMHAMHU C
WCIOJIb30BAaHUEM MPSMBIX H3MEPEHMIt; MPU 3TOM KOHCTPYHPOBATh
10.11 YCTaHOBKY, (PUKCHpPOBATh pE3yJbTaThl IMOJYYCHHOW 3aBUCUMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPadUKOB, 1€1aTh BEIBOJIBI 10

pe3yJibTaTaM UCCIIe0BaHUs

CobOmtonate mpaBuiaa 0e€30mMacHOro0 Tpyda TMpH  MPOBEACHHU
10.12 UCCIICIOBaHUI B paMKax yd4eOHOro JKCIIEPUMEHTa, y4eOHO-
UCCIIE/IOBATEIbCKOM M IPOSKTHOM JESTEIFHOCTH C MCIOJIb30BaHHEM

M3MEPUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 000PYI0BAHUS

Pemartp pacu€THble 3a1a4u ¢ IBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3Ysl (DM3MUECKHe 3aKOHBI M MPHUHIIMITBE; HA OCHOBE aHAIIM3a
10.13 YCIIOBUSL 3aJaud  BBIOMPATh (PU3UYECKYIOD MOJEIb, BBIICIATH
' buznyeckue BeIMUMHbBI U POPMYITbI, HEOOXOIUMBIE [Tl €€ pelIeHHUs,
OPOBOAWTh pacuéThl M OLEHUBATh PEATbHOCTh IOJYYEHHOTO

3HAYCHUS (PU3NICCKON BETUIHHBI

Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
10.14 HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIAEHUM C OIIOPOM HA U3YUYCHHBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IG SABJICHUA

Hcnonp3oBaTh Mpu pelIeHUH Y4eOHBIX 3a7ad COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMU JJIsl TMOMCKA, CTPYKTYpHUpPOBaHMA,
10.15 UMHTEpIpeTallii U MPeICTaBICHUsS y4eOHOM M Hay4HO-TIOMYJISIpHOU
MH(pOpMaLIKH, MTOJYYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKH

aHAIM3UPOBATH MOJTyYaeMyto HH(OpMaIIHIO

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUMCKUX M 3apyOeKHBIX yUEHBIX-
10.16 (GU3UKOB B pa3BUTHE HayKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUI

Vcnonb30BaTh TeOpeTHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU

KHU3HM JuId  oOecriedeHHs O€30MacHOCTH Tpu  OOpalleHuu ¢
10.17 npubopaMd M TEXHUYECKMMM YCTPOMCTBAMH, MJI COXpaHEHHS

30pPOBbSI M COOJIOAEHHUS HOPM OKOJOTMYECKOTO TIOBEICHHS B

OKpY’KaIOIIeH cpene

PaboTaTs B rpymie ¢ BHITOJHEHUEM Pa3IMYHBIX COMUATBHBIX POJICH,
10.18 IUTAHUPOBaTh  paboOTy TPYMNIbI, palMOHAIBHO  pPaCHpelnessTh

0053aHHOCTU U IUIaHUPOBATL JACATCIIBHOCTH B HECTAHAAPTHBIX
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CUTyallusiaX, aJICKBATHO OLICHHMBATH BKJIA[ KaXKAOr0 U3 YUYACTHUKOB

IPYNIBL B pelICHHE pacCCMAaTPUBAEMON MTPOOIIEMBI

11 KIIACC

Kon
IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTaThl 0CBOCHHSI OCHOBHOM
MpPOBEPAEMOro

o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/lHero 001ero 00pa3oBaHus
pe3yjabTarta

JleMoHCTpUpOBaT, Ha NpUMeEpax pojidb U MecTo (GU3HKU B
111 (dbopMUPOBaHUN COBPEMEHHON Hay4HOW KapTHHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIbHOCTH

JIOJIEH, LIEJI0CTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUpa

Y4uThIBaTh IPaHULBI IPUMEHEHUS U3YUEHHBIX PU3NYECKUX MOJEIIEH:
11.2 TOYEYHBIN 2JIEKTPUYECKUN 3apsi, siiepHasi MOJIEIb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOI'O A/ipa IIpu pCIICHUN (I)I/I3I/I‘ICCKI/IX 3aJa4

PacrioznaBath ¢uznveckue siBjaeHUs (MPOIECChl) U OOBSACHATh UX HA
OCHOBE 33aKOHOB JJICKTPOJUHAMHUKA ¥ KBAaHTOBOW  (DU3HKH:
DIIEKTPUYECKasl MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XHMHUECKOE,
MarHMUTHOE  JICUCTBUS  TOKAa,  B3aUMOJICHCTBHE  MAarHMTOB,
DIICKTPOMArHUTHAsT WHAYKIUS, JEHCTBUE MAarHUTHOTO TIIOJIA Ha
113 NPOBOJHUK C TOKOM M JBWKYIIUHCS 3apsil, 3JICKTPOMAarHUTHBIC
' KOoJIeOaHUsT W BOJHBI, TNPSMOJMHEHHOE pPACIpOCTPAaHEHHE CBETa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
MOJIIpU3aIUs CBETa, AUCIEPCHUs cBeTa, GoTodIeKTpudeckuil 3hdext
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3ZHUKHOBEHUE JMHEHYATOrO

CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M  HCKYCCTBEHHas

PaarOaKTUBHOCTD

OnucelBaTh U3Yy4YEHHBIE CBOICTBa BeleCTBA (AJIEKTPUUYECKUE,
MarHuTHBIE, ONTUYECKHUE, DIEKTPUUECKYIO IPOBOIUMOCTD Pa3INIHBIX
Cpel) M DJIEKTPOMAarHUTHbIE SIBJIEHUS (TPOLIECCHI), HCHONb3Ys
¢usznyeckne BENUYMHBI: OJJEKTPUUECKUH 3apsj, cuiaa ToOKa,
114 AIIEKTPUYECKOE  HAINpSOIKEHHE, DSJEKTPUUYECKOE COMPOTHUBIICHUE,
' pasHocTh noteHuuanos, IJC, paboTa Toka, HHIYKIHS MarHUTHOTO
nossi, cuna Ammepa, cuia JlopeHIa, MHAYKTUBHOCTb KaTyIIKH,

SHEPrus JIEKTPUUECKOr0o M MarHUTHOTO TOJEH, mepuoa U 4acroTa

Kosie0aHui B Kos1e0aTeIbHOM KOHTYpE, 3aps/l U CHJla TOKa B ITPOLIEcce

TapMOHHUYCCKHUX SJICKTPOMAIrHUTHBIX KOJ'IC63.HHI>1, (bOKyCHOC
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pacCTodHNUC U ONTUYCCKAA CUJia JIMH3bI, IIPpHU OIMMMCAHWUHN IPABUIJIBHO
TPAKTOBATH (I)I/I3I/I‘-IGCKI/Iﬁ CMBICJI HCHOJIb3YCMBIX BCJIMYUH, HUX
0003HayYeHUsT U CAWHUIBI, YKa3bIBaTb (bOpMy.]'IBI, CBs3bIBAaIOIINEC

JAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMH BEIMYMHAMHU

OnuceiBaTh  HM3YyYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,

UCIOJB3Ys (PU3MUECKHe BEIUYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX

BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MUMITYJIbC (OTOHA,

115 NEpHOJI II0JIypaciiajia, 3HEPTUs CBSA3H aTOMHBIX SI7IEp; [IPU ONMCAHUU
' IPAaBWJIBHO TPAaKTOBaTh (PU3MYECKHH CMBICT  HCIOJb3YEMBIX
BEJIMYMH, MX OOO3HA4Y€HUs M EIUHUIBI; YyKa3blBaTb (OpMYIIHI,
CBS3BIBAIOIINE JAHHYIO (PU3MYECKYI0 BEIUYMHY C JAPYyTUMHU

BEIWMYHMHaAMU, BBIYHUCIATHh 3HAYCHUC (1)I/I3I/IHCCKOI>'I BCINYUHBI

AHanu3upoBath (U3MYECKHE TIPOLECCHl W SIBICHUS, HCIONb3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuIeIbHOI0 COEAMHEHUS IPOBOJHHUKOB,

3akoH JI>xoyia — JIeHna, 3aKOH 3JI€KTPOMArHUTHOM MHIAYKIWH, 3aKOH
HPSIMOJIMHEHHOT O pacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAaXKEHUS CBETA,

116 3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHA U
' doroaddexra, 3aKOH COXpaHEHUS HHEPrHUM, 3aKOH COXPAHEHHs
UMITYJIbCa, 3aKOH COXPAHEHUs DJJIEKTPUYECKOrO 3apsaa, 3aKOH
COXPAaHEHUs MaccoBOrO 4uciaa, MNocTynatsl bopa, 3akoH
paZMoOaKTUBHOIO pacnaja; MHOpU 3TOM pa3iuyaTh CJIOBECHYIO
(bopMyIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpaHubl, 006J1aCTH) TPUMEHUMOCTH

117 Onpenensats HanpaBl€HUE BEKTOpAa WHIYKUHWHW MAarHUTHOTO OIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

118 CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3AaBAEMOE IUIOCKUM
3€pKajoM, TOHKOW JINH301

BEIOTHATE SKCIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3HUECKUX SIBICHUN
U TIPOLIECCOB C MCIOJB30BAHMEM TPSIMBIX U KOCBEHHBIX M3MEPEHUH;
11.9 pu 3ToM (HOopMYIHPOBATh MPodIEMy (331a4y) ¥ THIOTE3y Y4eOHOTro
HKCIEpUMEHTa,  coOuMpaTh  YCTAHOBKY M3  MPEUIOKEHHOIO

000pyA0BaHUs, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymuiecTBiIsITh TNpsIMbIE M KOCBEHHbIE W3MEpeHUs (HU3MUECKUX
11.10 BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJIBHBIM CIOCO0 M3MEpEHUs U

HCIIOJB30BaTh N3BCCTHBIC MCTOAbI OLICHKHA HOFpCH.IHOCTCfI I/ISMCpCHI/Iﬁ

1111 WccnenoBath 3aBUCUMOCTH (DU3UYECKUX BETUYHH C UCIIOIH30BAHUEM
' NpSIMBIX HM3MEPEHUM; TMpPU HSTOM KOHCTPYHPOBATh YCTAHOBKY,
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(buKCUpOBaTh Pe3yabTATHl MOJYYCHHOH 3aBUCHMOCTU (DU3UYECKHUX
BEJIMYMH B BUJIE TaOIHII U Tpa)UKOB, eNaTh BBIBOBI IO pe3yJibTaTaM

Hucciaca0oBaHusA

CobOmoate mpaBmia 0€30MaCHOTO TpyAa TMpPH TPOBEACHHUH
1112 UCCICOBaHU B paMKax y4eOHOro OSKCIIEPHMEHTa, Yy4eOHO-
UCCIIEI0BATENILCKOW U MTPOCKTHOM IEATEIBHOCTHU C UCIIOIBb30BAaHHEM

U3MEPUTENIbHBIX YCTPOICTB M J1abopaTOpHOTO 000pYyI0BaHUS

Pemate pacu€THble 3a1a4M ¢ SBHO 33JJaHHON (PU3NUECKOI MOJIEIBIO,

UCTIONB3Ysl (PU3MYEecKHe 3aKOHBI W MPUHIUIIBI; HA OCHOBE aHaln3a

11.13 yCIOBMS 3aJaud  BbIOMpaThb (U3UYECKYH0 MOJENb, BBLIEIAThH
' ¢du3nyeckre BeJIMYUHBI U (POPMYJIIbl, HEOOXOAUMBIE ISl €€ pelIeHus,
IIPOBOJUTH pPacy€Tbl M OLICHMBATh pPEAIbHOCTh IIOJy4EHHOIO

3HAYCHUS (PU3NICCKON BETUIHHBI

Pemarp  kadyecTBEHHbIE  3aJauyd:  BBICTPAWBATh  JIOTUYECKHU
11.14 HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIACHUMN C OIIOPOM HA U3YUYCHHBIE

3daKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IG SABJICHUA

Vcnonb3oBaTe MpHU pelleHMH Y4eOHBIX 3a/7ad COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMU ISl MOUCKA, CTPYKTYpUpPOBaHMS,
11.15 MHTEPIIPETAllMU U IPEACTaBICHUs y4eOHOW M Hay4YHO-IOMYJISIPHOMN
MH(pOpMaLIKH, [TOJIYYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKH

AHAJIN3UPOBATDH MMOJIYyYaCMYIO I/IH(i)OpMaI_II/IIO

OOBSICHATH NMPUHIUIIBI ACHCTBUSI MAIIUH, MPUOOPOB U TEXHUUECKHUX
11.16 YCTPOICTB; pa3nuyaTh YCJIOBUS HUX O€30MAaCHOTO HCIOIH30BAHHS B

MOBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPH! BKJIAZA POCCUNHCKUX U 3apyOEKHBIX YUEHBIX-
11.17 (U3MKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MTPOLIECCOB OKPYKAIOIEr0

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOT I

Hcnonp30BaTh TEOpeTUUYECKUE 3HAHUS MO (U3KMKE B MOBCEIHEBHOMN
KU3HU IS oOecriedeHus: O€30MacHOCTH TIpH  OOpalieHUuH C
11.18 npubopaMH W TEXHHYECKUMH YCTPOMCTBaMH, IJsl COXpaHEHHUs
3I0pOBbsI M COOJIO/IEHUSI HOPM SKOJIOTUYECKOTO TOBEIEHUS B
OKpY’KaroIIen cpene
PabGotaTh B rpyImime ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPyHONbl, pPAlUOHAIBHO  PACHPENEINATh
11.19 00s3aHHOCTM W TUIAHUPOBATH JIEATEIHHOCTh B HECTAHIAPTHBIX
CUTyallMsIX, aJIeKBAaTHO OLIEHMBATh BKJIAJ KaKJIOT0 M3 YYaCTHUKOB

IPYIIIBI B PELIEHNE pacCMaTpuBaeMoi poOIeMbl
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon Kox nposepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS
pa3uena JJIeMeHTa

OU3NKA 1 METOJAbI HAYYHOI'O [TIO3HAHU A

®usuka — Hayka o wnpupone. Hayunbie
. METO/1bl I03HAHUS OKpY Karo1iero mupa. Ponb
JKCIIEPUMEHTA M TEOpUUM B  Ipouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MogenupoBanue (U3NYECKUX SBIECHUN WU

1 IIPOLIECCOB. Hayunsre THUIIOTE3BI.
dusnueckue 3aKOHbI U Teopuu. ['paHUIBI

19 IIPUMEHUMOCTH buzngeckux 3aKOHOB.

' [Ipunuun coorBercTBUA. Poinb U MecTo

¢u3ukn B (QOPMHPOBAHWU COBPEMEHHOM

Hay4YHOH KapTHHBI MHpPA, B INPAKTHYECKOU

NESITENbHOCTH JIIOIEN
2 MEXAHUKA
##HPartH#H#KMHEMATUKA

Mexauunueckoe IBIDKEHUE.
2.1.1 OTHOCHUTEITBHOCTD MEXaHUYECKOTO

nBuxkeHus. CucreMa orcuéra. TpaekTopus

Ilepemerienue, ckOpocTh (CperHssl CKOPOCTb,

MTHOBEHHAss  CKOPOCTb) W  YCKOpEHHUe

21 2.1.2 MaTepUaAJIbHOW TOYKH, UX MPOEKIUH HAa OCU
. CUCTEMBI KOOpJMHAT. Cnoxenue

MIEPEMELLEHUH U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKECHUE. I'paduxu
2.13 3aBUCUMOCTHU KOOPJMHAT, CKOPOCTH,
YCKOpEHHus, MyTH U  [epeMelleHus

MaTepHaHBHOﬁ TOYKHU OT BPCMCHU
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CBobonHoe masieHne. Y cKopeHue

CBOOOIHOTO MaJIcHUS

KpuBonuneiinoe naBukeHue. PaBHOMEpHOE
JNBIDKEHUE  MaTEpPUAJIbHOW  TOYKH IO
2.1.5 OKPYXHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpPOCTb. ITepuon U qacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUAOMETP,
2.1.6 JBUKEHHE CHapSIOB, LIEMHBIE M pPEMEHHbBIE
nepenadn
IIpakTuueckue paboTHI. HN3mepenue
MIHOBEHHOM  ckopoctH.  MccnenoBanue
COOTHOUIEHUS MEXIY My TSMU,
IIPOMJICHHBIMHU TEJIOM 3a IIOCJIEI0BATEIbHbIE
517 paBHbIE  IMPOMEXKYTKHM  BPEMEHU  IpU
o PaBHOYCKOPEHHOM JIBHKCHUM C Ha4aJbHOU
CKOpPOCTBbIO, paBHOM Hymwo. M3ydyenue
JBUKEHMSI IIApUKa B BA3KOM JKUIKOCTH.
N3yyenne nBwxeHus Tena, OPOLICHHOTO

TOPU30HTAIILHO
##ParH# IMHAMUKA

IIpyanun ~ otHocurenbHOCcTH — ['amumies.
2.2.1 IIepBeii 3axkoH HeroTona. HMHepunanbHble

CHUCTEMBI OTCUETA

h25 Macca tena. Cuna. IlpuHnun cynepno3nnuun

CHUJI

29 Bropoit 3akon HproTOHa 111 MaTepHabHON

)23 TOYKH B HMHEPIUATbHON cHUCTeMEe OTcuéra
(UCO). Tpernit 3axkon HeroToHa s

MaTCpHUaJIbHBIX TOUCK

3akoH BceMupHoro Tsarorenus. Cuna
224 TsokecTu. IlepBas kocMuueckas CKOPOCTb.

Bec tena

2.2.5 Cuia ynpyroctu. 3akoH ['yka
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2.2.6

2.2.7

228

229

2.2.10

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIb)KEHUSI U CHUJla TpPEHUS  IOKOS.
Koaddunment tperns. Cuma conpoTUBIICHUS

IIpU ABHXKCHUU TEJIA B XKUJKOCTHU HUJIK Irasc

HOCTyrIaTeJ'IBHOC H BpallaTCJIbHOC JIBUKCHHUC

a0COFOTHO TBEPIOTO Tema

MOMGHT CHJIBI OTHOCHUTCIBHO OCHU BpaH_IeHI/IS'I.
[Tnedo cuitbl. YciioBUs paBHOBECHS TBEPIAOTO
teaa 8 UCO

TexHudeckue yCTpOMCTBA: IOALIMITHUKY,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[IpakTuueckue paboTsl. 3ydenue aprxeHus
Opycka 1O HaKJIOHHOM IUIOCKOCTH THOJ
JeiicTBUEM HecKobkux cuil. VccnenoBanue
3aBHUCHUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B JnehopMupyeMor MpPYyKUHE U PE3UHOBOM
oOpasie, OT BEIMYUHBI HX JehopMaluu.
Uccnenosanue yCIIOBUM paBHOBECHsI

TBépI[Ol"O TCJa, UMCIOIICTO OCh BPAllICHHA

###Pari##3AKOHDBI COXPAHEHN B MEXAHUKE

2.3.1

232

233
234

23

235

2.3.6

NMnynec MarepuanbHOM TOYKH, CHCTEMBI
MaTepuaibHbIX TO4YeK. MMmynec cuiibl U

M3MEHEHUE UMITYJIbCca Tela
3akoH coxpaHeHuss umnyiasca B HCO.
PeakTnBHOE ABIKEHIE

PaGoTa cuitbl

MOIITHOCTh CHJIIBI

Kunernueckass  sHepruss  mMaTepHabHON
TOYKH. TeopeMa 0 KHHETUYECKON YHEPTUU
[TorenmmanvHass sHeprus. I[loTreHunanbHas
SHEPrus yOpyro nehopMUPOBAHHOM
npyxusbl. [loTeHIManpHas HHEpPrusi Tena

BOJIM3HU MOBEPXHOCTHU 3emim
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[loTreHnanpHble ¥ HENOTEHIIMAIBHBIE CUJIBI.
CBs3p pabOTBl HEMOTEHIHAJIBHBIX CHJI C
2.3.7 HU3MEHEHHUEM MEXaHUYECKOU SHEPruu
CHCTEMBI Tell. 3akoH COXpaHEHHUS

MEXaHUYECKON YHEPrUun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
539 TexHu4ecKkue yCTpONCTBA: IBUKCHUE PAKET,
o BOJIOMET, KOIIEp, MPYKUHHBIA TUCTOJIET
[Ipaktnueckue paboTel. HM3ydeHue cBA3M
5310 CKOPOCTEM Tel IpU HEYyIpyroM yIape.

HccnenoBanue CBsA3M pa6OTH CHJIBI C

U3MEHEHUEM MEXaHU4YECKON YHEPTUU Tena
3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
###Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

OCHOBHBIE ~ TIOJIOXKEHUS ~ MOJIEKYJISIPHO-
311 KUHETUYECKOMN TEOpHUH. BbpoyHoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS

n B331/IMOI{CI71CTBH$I qacTull BEIICCTBA

Mopgenu cCTpoeHUsI Ta30B, KUJIKOCTEH U
3.1.2 TBEPIABIX Tel M OOBSICHEHHE CBOMCTB

BEIIIECTBA HA OCHOBE ATHX MOJICNICH

Macca wmonekyn. KoimuectBo BemiecTsa.

[TocTostHHas ABoraapo

3.1 314 TennoBoe paBHOBecue. Temmeparypa u eé
o n3Mepenue. [llkana remmneparyp Llenscust

Mopnens  upeanpHOro rasza. (OcHOBHOE
3.1.5 ypaBHEHUE MOJIEKYJIIPHO-KHHETUYECKON

TCOpHUU UACAILHOI'O Ir'a3a

AbGcouoTHas TemIeparypa Kak Mepa cpeHei
316 KUHETHYECKON SHEpruu TEILIOBOT'O
IBKeHUs vactull rasa. Illkxana temneparyp

KenbpBuna

VYpaBuenue Kianeitpona — Menzeneesa.

3akoH /lanbTOHA
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I'azoBble 3ak0HBI. M30mponeccsl B U1eaabHOM
3.1.8 raze ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA:

U30TEepMa, U30X0pa, n300apa

TexHuyeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

[IpakTuueckue paboTsl. M3MepeHnue macchel
3110 BO3J/lyXa B KJIaCCHOM KoMHare. MccinenoBanue
3aBUCUMOCTH MEXTY napameTpamu

COCTOSIHUS Pa3pEKEHHOIO Ta3a
OCHOBbI TEPMOJIMHAMMWKHN

TepmoanHamuueckass cucreMa. BHyTpeHHsIS
3.2.1 SHEpPrus TEPMOJUHAMHYECKON CHUCTEMbl M

CITIOCOOBI €€ N3MEHEHUS

399 KommuecTBO TEIUIOTHI 1 pa60Ta. BHYTpeHHHH
OHEPIUsa OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

Buasl Temonepenaun: TEIIONPOBOJAHOCTD,
323 KOHBEKIIUS, U3Iy4eHue. TeroéMKoCTh Tena.
VYnenbHas TEIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCILIOTHI IIPU TCILIOIICpCaadC

[IepBrIit 3aKOH TEPMOAUHAMHUKH.
324 [Ipumenenue IIEpBOro 3aKOHA

39 TCPMOANHAMUKHN K nu3ompouneccam.

I'padmueckas unTepnperanus paboTsl ra3a

TenmoBble MammHbl. [IpuHIMOBL HEUCTBUS
TEIUIOBBIX MatuH. [IpeoOpa3zoBaHus sHeprun
3.2.5 B TemioBbIX MammuHax. Koadduument
nonesHoro neidcrBus (mamee —  KIIJ)

terioBoid MamuHkl. [{ukin Kapuo u ero KII/]

Bropoii 3aKOH TE€PMOIMHAMUKH.
326 HeoOpaTtumocTh TpoIieccoB B MPHPOJIE.
TennoBble  nBUrarenu.  DKOJIOTMYECKHE

MPOOJIEMBI TETIIO3HEPTETUKH
Texanueckue YCTpOWCTBA: J(BUTaTENb
3.2.7 BHYTPEHHETO Cropausi, OBITOBOIA

XOJIOANUJIbHUK, KOHAUITHUOHED
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308 [IpaxkTueckue paboThI. N3mepenue
YAEIbHOU TEIUIOEMKOCTH

##HPari### Al PETATHBIE COCTOSHMA BEILIECBA. ®A30BbIE
I[NEPEXO/IbI

[TapooGpazoBanue u KOH/ICHCAIIHSL.
331 Hcnapenne u xuneHuwe. YjenbHas TeruioTa
nmapooOpa3oBaHMUsL. 3aBUCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

330 AOcoroTHasT ¥ OTHOCHUTEIbHAs! BIIAYKHOCTD
BOo3ayxa. HacellieHHbI nap

Teépmoe  Temo.  Kpucrammueckue U
133 amopdHble Tena. AHHU3OTPOIUS CBOMCTB
33 KPHUCTAJJIOB. Kunkue KpHUCTAJJIbI.

CoBpeMeHHbIE MaTepUalIbl

334 [InaBnenue u KpuctauMzauus. Y JelbHas
TeruioTa muasieHus. Cyonumanus

335 YpaBHeHHe TEMI0BOro O6amaHca

Texnuyeckue yCTpPOHCTBA: TUTPOMETP U

13.6 IICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOITMH
IIOJIyYEHUSI COBPEMEHHBIX MaTEpUaJIOB, B TOM

YHUCJIIC HAHOMATCPHAJI0B, U HAHOTCXHOJIOTHHN

337 [IpakTnueckue paboTHI. Nsmepenue
BJIQ)KHOCTH BO3]lyXa

4 SJIEKTPOAMHAMUKA
###HPar#t## O JIEKTPOCTATUKA

Onexktpuzauust Ten. OJEKTPUYECKHH 3apsi.

1 JIBa BU/1a DIEKTPUUECKUX 3apsII0B
412 [IpoBoaHUKH, JADJIEKTPUKH u
4.1 o MOJIYIIPOBOJHUKHU
4.1.3 3aKOH COXPaHEHHUs JIEKTPUUYECKOTO 3apsia
4.1.4 Bzaumopeiictue 3apsanoB. 3akoH Kynona
415 Onektpuueckoe  nose.  Hampsok€HHOCTB
o 3JIEKTPUYECKOIO TIOJIAL. [TpuHIMN
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cynepno3uiuu. JluHuM  HANpsHYKEHHOCTH

QJICKTPHUYCCKOI'0O I10JIA

416 PaGota cumim 2IE€KTPOCTATHYECKOTO  TIOJIA.
Ilorenuuan. Pa3HocTh MOTEHIINATIOB

[IpoBOAHUMKK U JAUAIEKTPUKHU B MOCTOSSHHOM
4.1.7 3JIEKTpUYEeCKOM  moje. JludnexTpuueckas

IMPpOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konpaencarop.
4.1.8 DIIEKTPOEMKOCTh IIOCKOTO KOHJIEHCATOPa.

DHeprus 3apsHKEHHOI0 KOHAEHCaTopa

TexHnueckue yCTpOWCTBA:  3JIEKTPOCKOIL,
419 ANIEKTPOMETP, IJIEKTPOCTATHYECKas 3alluUTa,
3a3eMJIeHHE AIIEKTPONIPUOOPOB,

KOHJIEHCATOp, KCEPOKC, CTPYHUHBIN IPUHTED

4110 [IpakTueckue paboTHL. H3smepenue
IEKTPOEMKOCTH KOHJIEHCAaTOpa

HHHPar###ITIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B
PA3JIMYHBIX CPEJJAX

Ycaopus CyHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 JJIEKTPUYECKOTO TOKAa. MCTOYHMKHM TOKA.

Cuita Toka. [TocTOSIHHBIN TOK

422 Hanpsokenue. 3akon Oma 1715 yyacTka 1enu

123 DNEeKTpUUECKOe CONPOTHBIICHUE. Y IEIbHOE
CONPOTHUBIICHUE BEILIECTBA

4.2 424 I[TocnenoBaTenbHOE, apajuIenbHOE,

CMEIIaHHOE COEIMHEHUE TPOBOIHUKOB
PaGora snexTpuueckoro Toka. 3akoH Jxoyns

4.2.5
— Jlenna

4.2.6 MOIIHOCTB JIEKTPUYECKOTO TOKA
anexTpoaBwkymas cuna (mamee — SJC) u

427 BHYTPEHHEE CONPOTUBIECHHWE HCTOYHHKA
Toka. 3akoH Oma A MOJHOM (3aMKHYTOI)
anexTpudeckoi nenu. Kopotkoe 3ambikaHue
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ONeKTpOHHAas  IPOBOAMMOCTb  TBEPIBIX
428 METAJIJIOB.  3aBUCUMOCTb  CONIPOTHBIICHUS
METaJUIOB oT TEeMIIepaTyphbl.

CBepXmnpoBOJIUMOCTb

429 DIIeKTpUYECKUMH TOK B Bakyyme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

[TonynpoBoaHuUKH. CobcTBeHHas u

npUMecHas MIPOBOJMMOCTH
4.2.10 .

II0JIyIIPOBOIHUKOB. CBOMCTBA p-n Mepexoa.

[TosynpoBoAHUKOBBIE TPUOOPHI

DNEeKTpUYECKHII TOK B  3JEKTPOJIUTAX.
4.2.11 DNEeKTPONIUTHYECKAs JIACCOLHAIHA.

DIeKTponn3

DNEeKTPUUECKHUI TOK B rasax.
45 1o CaMocTOsATENbHBII U HECAaMOCTOSATEIbHBIN
paspsn. Paznudnbie TUITBI CAMOCTOATENHEHOTO

pazpsna. Monnus. [1nazma

TexHuyeckue  yCTPOMCTBA:  aMmIepMeTp,
BOJIBTMETP, PEOCTaT, MCTOYHUKHA TOKa,
AIIEKTPOHArPEBATEIILHBIC npuOOpHI,
4.2.13 3JEKTPOOCBETUTEIbHBIE npuOopHI,
TEPMOMETP  CONPOTHUBJIEHUS, BaKYyMHBIH
IO, TEPMUCTOPHI U  (OTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AUOoA, ralJbBaHUKa

[IpaxkTueckue paloThI. N3yuenue

CMEILIAHHOTO COEIMHEHUS PE3UCTOPOB.
4.2.14 N3smepenne DOJIC HCTOYHMKA TOKAa M €O

BHYTpEHHEro conpotusienus. Habmronenue

QJICKTPOJIMN3a

11 KJIACC

Kon Koanposepsiemoro
IIpoBepsiemble 3JIeMeHTbI COIEPsKAHUS
pasaena 3J1eMEeHTa

4 OJIEKTPOAMHAMUKA
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###ParH#M AT HUTHOE I10JIE. OJIEKTPOMAI'HUTHAA

UHAYKINA
431 ITocTosHHble MarHuThl. B3auMmogeiicTBre

IIOCTOSAHHBIX MarHuToOB

MaruuTtHoe 1I07€. BeEKTOp MAarHUTHOMN
MHAYKUU. [lpuHOMn — cyneprno3uiuu.
4.3.2 Jlunun MarnutHOM MHAYKIMU. Kapruna
JUHUM  MarHUTHOM  HWHIYKIMU  TIOJIS

IIOCTOSAHHBIX MarHuToOB

MarsnuTtHo€e I0J€ NPOBOJHMKA C TOKOM.
Kapruna nuHMiA 1015 JUIMHHOTO MPSIMOTO
IPOBOJHMKA U 3aMKHYTOI'O KOJIbLIEBOI'O
433 IIPOBOJIHMKA, KATyIIKH C TOKOM. OmbIT
Opcrena. B3aumozeiicTBue NpoBOIHUKOB

C TOKOM
434 Cuita Amriepa, €€ MOJyJIb M HalpaBJICHUE

Cuna  Jlopenma, e€ wmomynb |

4.3 HanpaBiieHue. JIBHKCHHE 3apsHKEHHOU

4.3.5

YaCTHLIbI B OJHOPOAHOM MAaroHuTHOM I10JIC.

Pa6ota cunbl Jlopeniia
4.3.6 SIBIIEeHME DNEKTPOMAarHUTHOW UHAYKIIUH
4.3.7 [ToTok BEKTOpa MAarHUTHOM MHIYKIUU

438 O/C WHTyKLIHH. 3akoH
o 3JIEKTPOMAarHuTHOM MHAyKInn Papanest

BuxpeBoe anextpuueckoe mone. I/C

WHAYKIWHW B MNPOBOJHHUKE, IABMIKYIICMCH
439

HOCTYIATENbHO B OJTHOPOZTHOM

MAardmMTHOM II10JIC
4.3.10 [IpaBuso Jlenia

NHIyKTHBHOCTS. SABnenue
4.3.11
camonHaykuuu. 9J1C caMonHayKunn

OHeprus MarHUTHOTO TOJISI KAaTyIIKH C
4.3.12

TOKOM

43.13 DNEKTPOMAarHUTHOE TT0JIe
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TexHuueckue yCTpPOMCTBA: IIOCTOSTHHBIE
MAarHurhl, AIIEKTPOMArHUTHI,
4.3.14 3JIEKTPOBUTATEITb, YCKOPHUTEH
IEMEHTApHBIX  YacTHLl, HWHIYKIHUOHHAs

IICYb

[IpakTueckue paboTHL. N3yuenue

MarHUTHOTO TIOJISI KATYIIKH C TOKOM.

HccnenoBanue neWcTBUSL IOCTOSIHHOIO
4.3.15

Marbgura Ha paMKy C TOKOM.

HUccnenosanue SIBJICHUS

JIEKTPOMArHUTHON UHIYKIIUU
5 KOJIEBAHUMA 11 BOJIHBI

#HPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE
KOJIEBAHUA

Konebarenbnast cucrema. CBoOOIHBIE

KojeOanus. ['apMoHMYECKHEe KoJaeOaHusl.
5.1.1

[lepuon, wacrora, amiumtyna u (asa

KoJicOaHuit

[IpyxuHHBIA MasTHUK. MareMaTn4ecKui

5.12
MasiITHUK

YpaBHeHHE TapMOHUYECKUX KOJICOaHHIA.
5.1.3 Kunemarnueckoe u JTTHAMHYECKOE

51 OIMCaHME KOJIeOaTEILHOIO JABHIKCHUA

[IpeBpamenue SHEPTUU npu
rapMoHMYeckux  koneOaHusix.  CBs3b
514 AMILUTUATY 1Bl Koae0anuii HUCXOJHOM
BEJIMYUHBI C aMIUTUTYJIaMU KOJieOaHUul e€

CKOPOCTH U YCKOPEHUS

Konebarenbubiit  koHTyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs B
uaeaJbHOM  KOJeOaTeIbHOM  KOHTYE.
>3 AHamorusi MeXIy MEXaHHYEeCKUMH |
AJIEKTPOMAr HUTHBIMU KOJIEOaHUSMU.

®opmyna Tomcona
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3aKOH COXpaHEHUs SHEPIUU B U/I€aTbHOM

K0JIe0aTeIbHOM KOHTYpE

BrinyxaeHHbIC MEXaHUYECKHE

| kosicOanusa. Pesonanc. PesonaHcHas
5.1.7

KpuBasl. BrinyX)neHHBIC

OJICKTPOMArHMuTHBIC KoJIeOaHusI.

Ilepemennbii  Tok. CuHHYyCOUJAJIBHBIN

5.1.8 i
IEPEMCHHBIU TOK.

Mo1HOCTb MIEPEMEHHOTO TOKa.
5.1.9 AMIUTUTYHOE U ACUCTBYIOIIEE 3HAUCHUE

CUJIbI TOKA U HAIIPSKCHUA

Tpancdopmarop. IIpousBoxactso,
nepeaaya u noTpedIeHne dIEKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIpU
>1.10 MPOU3BOJACTBE SJIEKTPUUYECKON SHEPrUU.
Kynberypa HCIIOJIb30BAHUS

QJICKTPOSHECPIUN B HOBCGHH@BHOﬁ KHN3HU

Texnuyeckue ycTpoicTBa: ceiicmorpad,
5.1.11 IIEKTPUUECKUIN 3BOHOK, JUHUN

QJICKTpoIepcaad

[Ipaktuueckue pabotel. McciaenoBanue
3aBUCHMOCTH NEpHOJa MaJIbIX KOJIeOaHU
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl
5.1.12 rpy3a. MccienoBanne nepeMeHHOro TOKa
B Lenu u3 IIOCJIEI0BATEIILHO
COCIMHEHHBIX KOHJEHCATOPa, KaTyIIKU U

pesucropa

#HPari#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbI

Mexanunyeckue BOJIHBI, YCIIOBUS
5 pacnpoctpanenus. Ilepuon. CxopocTh
5.2 >21 pacnpocTpaHeHUsT M JUIMHA  BOJIHBL.
[Tonepeunble 1 IPOAOJIBHBIE BOJIHBI
#H##HPar## NnrepdepeHuys u qudpakuus
222 MEXaHUYECKHX BOJIH
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523

524

525

5.2.6

5.2.7

5.2.8

5.3.1

532

53

533

534

3Byk. CKOpOCTh 3ByKa. I pOMKOCTB 3ByKa.

Bricota Tona. TemMOp 3Byka

DNEKTPOMarHUTHbIE BOJHBI. Y CJIOBUSA
M3JIy4EHUsI DJIEKTPOMATrHUTHBIX  BOJIH.
Bzaumuas opuentanusa BektopoB E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHue, IpeIOMIICHHUE, TOIIpH3anus,
mudpakuusi, uaTepdepenuus. CkopocTh

OJICKTPOMAardiuTHBIX BOJIH

[Ixamna BIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne 31EeKTPOMArHUTHBIX BOJH B

TEXHHUKE U OBITY

HpI/IHHI/IHBI pPagruoCBiA3N U TCICBUACHUS.
P A OJIOKaIus. :‘)HeKTpOMaFHHTHOC

3arpsAI3HEHUE OKPYIKAIOLIEH CPeIbl

TexHu4ecKkue yCTpoHCTBA: MY3bIKaJIbHBIE
UHCTPYMEHTBI, yJIBTPa3ByKOBas
JUAarHoCTHKa B TEXHHUKE W MEIULUHE,
pazap, paguoONpUEMHMK,  TEJIEBU30D,

aHTeHHa, Tenedon, CBU-neun

##PartH##OII TUKA

[IpssmonuHeitHoe pacrpocTpaHeHne
CBETa B OAHOPOAHOM cpene. JIyu cBera

OtpaxkeHue cBera. 3aKOHBI OTPaKECHHUS
cera. [locTpoenre n300paxeHui B TTIOCKOM

3epKaje

Ipenomnenue cBera. 3akOHbBI MPETOMIICHUS

CBETA. AOGCOTIOTHBIH MOKa3aTelb
MIPEIOMIICHHUS
[TormHoe BHYTpPEHHEE OTpaKEHHE.

HpCI[CHBHBIﬁ YTOJ MMOJIHOT'O BHYTPCHHETO

OTpaKEHUS
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Hucnepcust cera. CIlOXHBIM cocTaB

53.5
Ocnoro ceera. Llser

Cobuparoliiue U paccerBarolIe JIUH3BI.
Tonkas nmH3a. OKyCHOE PacCTOSHUE U
ONTHYECKass CWIa  TOHKOM  JIMH3BIL.
53.6 [Toctpoenue M300paskeHHH B
cOOMparIIUX U PACCEUBAIOIINX JMH3aX.
@opmysia TOHKOM JIMH3BIL. Y BEJIWYECHHUE,

aBaeMoe€ JUH30H1

[Ipenenbr MIPUMEHUMOCTH
5.3.7
reOMETPUYECKON ONTUKHU

Wntepdepentms  cBera. KorepentHbie
UCTOYHUKU.  YClIOBUS  HaOIIOEHUs
5.3.8 MaKCHUMYMOB u MUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(baSHBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakuus  ceera. JudpaknuonHas
peméTka. YcnoBue HaOMIOIEHUS TIIaBHBIX
5.3.9 MaKCHUMYMOB npu HagacHun
MOHOXPOMAaTHYECKOTO cBeTa Ha
TUGPAKIIMOHHYIO PEIIETKY
5.3.10 [Honsapusanus ceera

TexHuueckue yCTpOWCTBAa: OYKH, JIyIa,
(doToanmnapar, MPOEKIMOHHBIN ammapar,
53.11 MHUKPOCKOII,  TEJIECKON,  BOJOKOHHAas
onTHKa,  AUpaKIUOHHAS  PEmIETKa,

IOJIsIpon g

[Ipaktnyeckne  pabotel.  M3mepenue

IoKasaress npenomienus. Mccienosanue
5.3.12

CBOWCTB  M300pakeHMH B  JIMH3aX.

Hab6monenue qucnepcuu ceeta
SJIEMEHTDBI CHELII/IAHI)HOI71 TEOPUU OTHOCUTEJIBHOCTU

FpaHI/ILILI MNPUMCHUMOCTHU KJIaCCHUYECKOM

6
6.1 MEXaHUKH. [TocTynater TEOPUH
OTHOCHUTCIIBHOCTH HWHBApHAHTHOCTHb
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7.1

7.2

MOAYJIsI CKOPOCTU CBE€TAa B BaAKYYyMC,

MPUHIIMI OTHOCUTEIBLHOCTH DUHIITEHHA

OTHOCHTENHLHOCTD OIHOBPEMCHHOCTHU.

6.2 3amemsieHUe BpPEMEHU U COKpaIleHUE
JUINHBI
6.3 DHeprust ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3p Macchl C SHEpPruei M HUMITYJIbCOM
6.4 CBOOOJHOW 4YaCTULBL. DHEPrus IOKOS

CBOOOIHON YaCTHUIIEI
KBAHTOBAS ®U3UKA
HHPar###DJIEMEHTBI KBAHTOBOWM OIITUKU

®otonbl. Popmysia Ilnanka cBs3m
7.1.1 SHepruM (POTOHA C €r0 YaCTOTOW. DHEprus

¥ UMITYJIbC ()OTOHA

OTtkpsiTHE 51 HCCIIEIOBAHNE
7.1.2 dborodrddekra. Onbiter A.I'. CroneTona.

3akoHb! poTodddexra

YpaBHeHue DHHIITEHA hilae: ¢
7.1.3 dboroaddekra.  «KpacHas  rpaHunan

dboTorddexra
7.1.4 Jasnenune ceera. OnwiTel [1.H. JIebenena
7.1.5 XHMHYECKOE ICHCTBHUE CBETA

TexHuueckue ycTpoiicTBa: (POTOIEMEHT,
7.1.6 (dhoTonaTuUuK, COJIHEYHas Oarapes,

CBETOJIMO]
CTPOEHHME ATOMA

Monens atoma Tomcona. OnbITEI
7.2.1 Pezepdopaa mo uccnenoBaHuio CTPOCHUS

aToMa. HJ'IaHCTapHa}I MOJCIIb aTOMa

Ilocrymater  bopa.  UMsnyuenne u
norjoueHue (OTOHOB TpU TEpPEXoie
7.2.2 aToMa C OJHOIO YPOBHsS JHEPrUM Ha
npyroi. Bupel  cnektpoB.  Chektp

ypOBHCﬁ OHCPIrur aToMa BOAOpOJa
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BosHoBBIE cBOiCTBa yactul. BoisHbl ae

bpoiiss. KopnyckynsipHo-BOJIHOBO#
7.2.3

nyamusM. Jludpakius dSIEeKTpOHOB Ha

KpucTajuiax

CrioHTaHHOE U BBIHYKICHHOE U3JIy4YCHHE.
7.2.4
YcTpoicTBO M IPUHLIKIT pabOTHI Jlazepa

TexHuueckue yCTpoucCTBa: CIEKTPAJIbHBIN
7.2.5 aHaJn3 (CIEKTPOCKOIT), Jia3ep, KBaHTOBBIN

KOMITBIOTEP

[Ipaktuyeckne pabotel. Habmogenue

7.2.6 §
JIMHCHUYAaTOrI'0 CIICKTpPa

ATOMHOE APO

Metoapl HaOMIONEHHUSIT W PETHCTPALUN
7.3.1
3JIEMEHTAPHBIX YaCTHUIL

OTKpBITHE PaJMOAKTHBHOCTH. OIBITHI
Peseppopa 1O ONpEJICNEHHIO COCTaBa
palMoaKTUBHOTO W3mydeHus. CBoicTBa
732 anbda-, Gera-, raMMa-H3ITydeHHs..
BiusiHEEe PaJMOAKTUBHOCTH HA IKHBBIC

OpraHu3MbI

OTkpplTHE  TPOTOHa U HEUTpOHA.

13 Hyxionnas moznens siapa I'eiizenOepra —
7.3.
73 WBanenko. 3apsia sapa. MaccoBoe 4nciio

sapa. M3oTonsl

Anbda-pacnan. ONEeKTPOHHBIN u

MO3UTPOHHBIM  Oera-pacnaa. ['amma-
7.3.4
U3IydyeHue. 3aKoH  paguOaKTHBHOIO

pacmaga

DHeprusi CBSI3M HYKJIOHOB B  fJIpe.
7.3.5
SAnepusie cunbl. Jlepekt Macchl siapa

SAnepuble peakuuu. JleneHune W CHHTE3
7.3.6
Anep

739 Snepusiii  peaktop.  TepMosnepHsli

cunte3. [IpoOiaembl ¥  MEPCIEKTUBBI
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SIEPHON  DHEPreTUKU. OKOJOTHYECKUE

ACIICKThI H,I[GpHOfI SHEPICTUKU

DneMeHTapHble  4acTullpl.  OTKpbITHE
7.3.8 MO3UTPOHA. DyH/IaMEHTAJIbHbBIC

B3aUMOJICUCTBUA

TexHuueckue yCTpoMCTBa:  JO3UMETD,
7.3.9 Kamepa BunbcoHa, snepHbIl peakTop,

aroMHas OomOa

[Ipaktnueckue padotel. HccnenoBanue
7.3.10 TPEKOB 4acTHIl (o FOTOBBIM
(dhoTtorpadusim)
OJIEMEHTBI ACTPOOU3NKHU

Bun 3Bé3mHoro nHeba. Co3Besmus, sipKue
8.1
3BE3/Ibl, TUIAHETHI, UX BUIUMOE JIBYKECHUE

Conneunas cucrema. IlmaHeTsl 3eMHOM

T'pYyHIIBIL. IImaneThI-TUTaHThI n ux
8.2

CITYTHHUKH, KapJIMKOBBIC ITJIAHCTHI. Marbie

testa COTHEUHON CUCTEMBI

Coname, d¢orochepa u armocdepa.
8.3
ConHeyHasi akTUBHOCTD

8.4 Hcrounuk sHeprun ConHua u 3B€3711

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKU:

8 Macca, CBETUMOCTb, paJinycC, TEMIIEpaTypa,
170:¢ B3alMOCBSI3b. [unarpamma

8.5 «CTIEKTPAJbHBIA KJIACC — CBETUMOCTBHY.

3BE3pl IVIABHOM  MOCIEA0BATEIbHOCTH.

3aBUCUMOCTh «Macca — CBETUMOCTB» ISl

3BE3/] TTIABHOM IOCICA0BATEILHOCTH

###Par###BuyTpennee cTpoeHue 3BE3L.

COBpCMCHHBIC IpeaACTaBICHUA 0
8.6
MMPOUCXOXKACHUN W OBOJHOLUN COJ'IHI_[a n

3BE31. DTanbl )KU3HU 3BE3LT

Mineunsiii Ilyte — nHama [amakTuka.
8.7
CnupaneHasgs  cTpykTypa  ['amakTukw,
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pacnpeneneHre 3BE3N, rasa W IbUIM.
Ilonoxenne u nBuwxkenne CoiHIA B
lanaktuke. Ilmockas u cdepuueckas

IOACHCTEMbI TlamaxkTukn

Tunel ranakTuk. PaguoranakTukd U
8.8
KBa3apbl. YEpHBIE ABIPHI B AAPAX FAJAKTHK

Bcenennas. Pacmupenue BcenleHHOM.
3akon XaOb6na. Pa3beranue ramakTuk.
8.9 Bospact u pamnyc Bcenennoit, teopus
Bbonbmioro B3peiBa. Mojgens «ropsiueit

Bcenennoi». PenukroBoe usinydeHue
MacmrabHast  cTpykTypa  BceneHHOI.

8.10 Meraranaktuka. Heperménusie mpooieMsl

aACTPOHOMHHU
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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