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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3zoBaHus pa3paboTaHa HA OCHOBE MOJIOXKEHUN U TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTeNbHON Mporpammbl, mpeacTaBieHHbXx B OI'OC
COO, a rtakxke c yu€roM deaepanbHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLETILIUMA TpenojiaBaHusi yuyeoHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpraHMu3alrsIX Poccuiickoiu denepauuu, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBbI.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTH PEAM3aAlUUd MEXKIIPEAMETHBIX
CBs3e (DM3BHKM C €CTECTBEHHO-HAYYHBIMHU Y4YeOHbIMH TMpeaMeramu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE 1I€JIM M3Yy4YeHUs (DU3UKU HA YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus, IUIAHUPYEMBIE PE3YNIbTAThl OCBOEHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpaMManopu3nKeBKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUs;

e cojepkaHue yueOHoro npeamera « ODu3nkay 1mo rojgaMm 00ydeHusl.

duszuka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAs B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomiem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUTsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEMH,
busnueckoir reorpadueir u actpoHommei. Vcmonp30BaHWE W AKTUBHOE
npUMEHEeHHe (U3UYECKUX 3HAHUM  OmpenessieT XapakTep ¢ pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCQ, TOJIYYEHHS] HOBBIX MaTEpPHUalOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢u3MK BHOCHUT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAYyYHOW KapTUHBI MHUpa oOydaromuxcs, B (GOPMUPOBAHME YMEHUNU MPUMEHATH
HAy4YHbIA METOJI MO3HAHUS TPU BHITIOJIHEHUU UMHU YYE€OHBIX UCCIIEOBaHUMN.

B ocHoBy kypca ¢u3uku s YpOBHSL CpelHEro oOmiero oOpa3zoBaHuUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3leioB (U3MKH, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKON, TAK M COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (QuU3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsiercs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
oJIE.

Hoes eymanumapuzayuu. EE peanuzanusi OpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMHU M 3KOJIOTHYECKUMH MPOOIEMaMH.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc ¢usukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKHUX M TEXHOJOTMYECKHX MPHUIOKECHUIM
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes »sxonocuzayuu peanus3yercss NOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TOCBAMIEHHBIX JKOJIOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXIEHUs
npo0sIeM palMOHAIBLHOTO MPUPOIOIIOIH30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHHs SABISAIOTCA (Pu3mueckue Teopuu (PopMHUpOBaHUE MPEICTABICHUNA O
CTPYKType MOCTpOeHHUs (PU3HUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NOPUPOJE, TpaHHIAX
NPUMEHUMOCTH TEOPHUH, Uil ONUCAaHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-IeSTeIbHOCTHBIN MOAX0A B Kypce (PU3UKH peallu3yeTcsl MPEexae
BCETO 3a CUET OpraHW3alid IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YUYarOIIUXCS.
Jnst  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK yYUYEHUUYECKHUX
IpaKTHUECKUX paldoT. BrlgeneHue B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JJIi KOHTPOJII U OIEHKH, OCYIIECTBISICTCS  YYaCTHUKAMHU
00pa3oBaTeNbHOrO Ipollecca MCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAHUA U
ocHamieHus: kabuHera Quiuku. Ilpu »3TOoM obecneuynBaeTcsi OBJAJICHUE
0o0y4JalmUMUC YMEHUSMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUSs, MCCIEIO0BaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHHME YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aga4. [Ipy »TOM Mg pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SIBHO
3aJJaHHOW (PU3NUECKON MOJIENBIO, TO3BOJISIOIINE IPUMEHITh N3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U UHTETpUPYS 3HAHUS U3
pa3HbIX pasnesnoB. i KaYeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0oOBsICHEHHE TMpPOTEeKaHUA (U3NUYECKUX SBJICHUH M TPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyromme BbIOOpa (GU3NYECKOW MONENIHM IJI CHUTyallld MPaKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEYeHHI0 ydeOHOTO Tpoiecca 0a30BBIA YPOBEHb Kypca
¢Gbu3MKN Ha YPOBHE CpelHero 001iero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
NpEeIMETHOTO0 KaOuHeTa (M3MKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIA. B kabunHere (pu3MKu TOMKHO OBITH
HE0OXoaMMoOe J1abopaTopHOe OOOpYAOBaHUE ISl BBITIOJIHCHHS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUCHUUYECKUX MPAKTUUYECKUX padOT U JEMOHCTPALIMOHHOE
00opyI0BaHUE.

JlemoHCcTpanmoHHOE  000OpynoBaHWe (QOpMHUpPYETCSIT B COOTBETCTBHH  C
OPUHLIUIIOM MHUHUMAIbHOM JOCTATOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (PU3MKE KIIOUYEBBIX JIEMOHCTpaIMil s
UCCIICIOBAaHMUSI  U3yYaeMbIX SIBJICHUW M  TPOIECCOB, OSMIUPUYECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHCHHIA.

JlabopatopHoe oOopymoOBaHHME [JIsi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIIeYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1a00paTopHOTO O00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOpHUi.

OCHOBHBIMU LIENISIMU U3y4€HUS (PU3UKHU B 00IIeM 00pa30BaHUU SIBISIFOTCS:

e (dopMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOYYalOIIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTE;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (popMHpOBaHHE
UCCIIEIOBATENLCKOTO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOEHHS MaTepuu B PyHIaMEHTATbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHHA OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
duznyecKuX 3HAaHUM U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3UKU AJS PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne ATUX 1ene 00ecreuynBaeTCsl pelieHreM CISAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha YpPOBHE CPEHETO 00IIero oopa3oBaHus:



e MpHUOOpETEeHHWE  CHUCTEMBl  3HAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHSL
MPAKTUYECKUX PEIICHUMN B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
dbu3nyeckoil MoOAENbI0, 3aJady, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3anue GU3NUeCcKo MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TOHWMaHHWE (UBUYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHAlW3a U HMHTEPHpETaluu HH(pOpMAaIHH,
oTpezieNieHus JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTaTta;

e CO3JaHUE YCJIOBUU JUIS PAa3BUTHsS YMEHUU MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha wusyuenune ¢usuku (06a30BbI ypOBEHB) HA YpOBHE CPEIHEro OOIIero
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb [EJaeT BBIOOP
npoBeneHusl J1adopaTopHbIX pabOT M OMBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIIHUXCH.



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HayuHble MeTOAbl NO3HAHUSA OKPYIKAOILETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS IIPUPOABI.
OKCHEpUMEHT B (PU3HUKE.

MonenupoBanue (u3MUECKUX SIBICHUN U mpoueccoB. HaydHble rumoresbl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[TpyHIMIT COOTBETCTBHUS.

Ponp u mecro ¢u3uku B (HOpMHUpPOBAHMM COBPEMEHHOM HAyYHOM KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W 1U(GPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTH) M
YCKOPEHUE MATEPUAIBHOW TOYKH, UX NPOEKIMM HA OCHU CUCTEMbI KOOPJHMHAT.
ClioxeHue nepemMenieHuil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MNpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, NYyTH H© NEPEMELICHUS
MAaTE€PUAJIbHON TOUYKU OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHre CBOOOHOTO MaIeHuS.

KpuBonuHeitHoe  aBrvkeHue. JIBUKEHME  MaTepuajlbHOM TOYKH  TIO
OKPY>KHOCTH C MOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIO0Basi CKOPOCTh, JINHENHAs
ckopocTs. [lepuon u yactora oOpamienus. LieHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIHIOMETP,
JBH>)KCHUE CHAPSIOB, LIEIHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KHHEMATUYECKUX XAPaKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpa3zoBaHre IBMKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOrO TMOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOHOTO MaeHHUS.

Hanpasnenue ckopocTy pu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3yueHre HEPaBHOMEPHOTO ABMKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanre COOTHOLICHHS MEXAY HYyTSIMHU, NPONMIACHHBIMH TEJIOM 32
IIOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM MPHU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IApUKa B BI3KOM )KUIKOCTH.

N3yyenue aBUKEHUS Tena, OpOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipyammn  otHocutensHOCTH  [anmunes.  Ilepeeii  3akoH  HeroToHna.
NHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon Herotona
JUISl MaTepUAIIbHOM TOYKHU. TpeTuit 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtAroteHus. Cuna Tskectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl TpeHus (1mokosi, ckosibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJBKEHUs U cuia TpeHus nokos. KoapdunueHT tpenus.
Cuna conpoTUBIEHUS IPU IBH)KEHHUH TeJla B )KUJAKOCTH MJIU Tase.

[TocTynarenpHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpauleHud. [lmewo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TENA.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: IOIIIMITHUKM,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CUJIbI YIIPYTOCTHU OT Jiepopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAUEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccenenoBanne yciioBUM paBHOBECUS TBEPAOIO TeEJd, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3akonwl coxpanenus 6 MexanHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUATIbHBIX TOYEK.
NMnynbe cuibl U U3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE ABUXKEHHUE.

PabGora cuiabl. MOIIHOCTE CHJIEL.

Kunernueckass sHeprusi MarepuaibHOW TOUkW. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPTHUs yIOpyro
nedopmupoBaHHoi — npyxkuHbl.  [loTeHuuManbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHnuanpHple W HENMOTCHNHaIbHBIE  cuibl.  CBs3b  paboOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HSHEPrHuu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUHu.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4YeCcKre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOIOMET, KOMED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktuBHOE ABUXKEHUE.

[lepexoq NOTEHLIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

W3y4yenne aOCOIIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIbI C U3MEHEHUEM MEXAaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgekyasipHast Qu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
oOocHoBanue. bpoyHoBckoensmxkenue. Juddysus. XapakTepaBuxkeHHs U
B3aMMOJICHCTBUSAYACTULIBENIECTBA. MOJENN CTPOCHMS Ta30B, KUAKOCTEH U
TBEPJBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEW KHWHETMYECKOM SHEPIUM TEIUIOBOrO JBWXKEHUS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiectBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
Ooapomerp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BelecTBa, ¢otorpaduu
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OnbiThl 110 MU PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onsita IllTepHa.

OnbITHI, JTIOKA3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, nurocTpupyronas Mpupoay JaBJICHHS T'a3a Ha CTEHKU COCyaa.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS MACAIBHOTO Trasa,
U30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBHI, ABJICHUS U TEMIEPATYyPbl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMoanHamMuueckass cucrema. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KonudectBo Teminotel U padota. BHyTpeHHss
SHEPrusi  OAHOATOMHOrO  HJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3JIy4eHUE. Y IelibHasi TEMIOEMKOCTh BEIllECTBA.
KonnuecTBo TEMIOTH NpH TEIIONepeaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKH K H3oImpolieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoguHamMuki. HeoOpaTMOCTh MPOIIECCOB B IPUPOJIE.

TenmoBble  mamuHbl.  [IpuHOMOBI ~ AEHCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBBIX MamuHax. KoadduimeHt monae3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOUW XOJIOIMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEpPruy Teja MpU COBEPIICHUH pPaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

M3meHeHne BHyTpEeHHEN SHEPTruu (TeMIlepaTypbl) Tela Ipy TeIuionepeaye.

OnpiT mo anuabaTHOMY pAacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopaenu napoBoil TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui sxkcnepumenm, 1abopamophvie pabomoi

HN3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecammniwie cocmoanus eewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u koHaeHcamnus. Mcmapenne u kurenne. AOCOTIOTHAS U
OTHOCHUTEJIbHAs BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TEIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT JABJICHUS.

TBépnoe Teno. Kpucramnmnueckue u amopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuainbl. [lmaBienue u
KpUcTayum3aius. Y AelibHas TerioTa miaBieHus. CyOaumanus.

YpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU IMOJYyUYECHUSI COBPEMEHHBIX MaTEpPHUaJOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIEHUMU.

CrniocoObl U3MepeHus BIAXKHOCTH.

HaGmronenue HarpeBanusi v IIaBJIEHUS KPUCTAUTMUYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTaoB.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3mepeHrne OTHOCUTENBHOMW BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inexkmpocmamuxa
DnekTpusanus Tela. JNeKTpudeckud 3apsia. [IBa Buaa 3IEKTpUYECKHX
3apsnoB. [IpOBOJHUKH, TUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOT0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. TodueuHbIN 31€KTPUYECKUI 3apsi.
Onektpuyeckoe rmosne. Hanpssk€HHOCTh  AnekTpuueckoro moisid. [IpuHnun



CYNEPIO3HULNH INEKTPUUECKUX MOJIeH. JIMHUM HAnpsKEHHOCTU 3JIEKTPUYECKOIO
HOJISL.

Pabora cun  osmekrpoctatmueckoro  mousis.  [lorennman.  PasHocTh
noTeHUHAIOB. [IpOBOJHHMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jusnexktpuyeckasi MPOHULIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIJIEKTPOCKOII,
AIIEKTPOMETpP, DIEKTPOCTaTHUUECKas 3alllUTa, 3a3eMJICHHE JJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEII.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHHKH B 3JIEKTPOCTATUUECKOM I1OJIE.

DnekTpocTaTHyecKas 3aiuTa.

JIMDIEKTPUKY B 3IEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3mepeHne 3neKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmosannwtii 21ekmpudeckuii mok. Toku ¢ paznuunwvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEILIECTBA.
[TocnenoBaTenpHOE, IapaIeNIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
IIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIasl CUia U BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3akoH Oma /71 OJTHOM (3aMKHYTOM) 3yiekTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMIepaTypbl. CBEPXITPOBOIUMOCTb.

OnekTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CobOcTBeHHas U IIpUMECHast IPOBOJIMMOCTh
noJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECAaMOCTOSATEIbHbBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKM TOKa, OJJIEKTPOHArpeBaTEIbHbIE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN N0/,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN IUO/, TaIbBAHUKA.

Llemoncmpayuu

M3mepenne Cuilbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOLIAH TOTIEPEYHOr0 CEUYCHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipssmoe wW3MEpeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTKoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3y4yeHnue cMenaHHOro COeIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUJIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHBJICHUS.

Habmronenue snekTpomiausa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro yposHsa B 10 kiacce oCyIIEeCTBISETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCaMM MaTE€MaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (DaKkT, rumoresa, (u3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEHHas (QyHKIuS,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIMU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KHUBOW mpupojae, Auddys3usi, ocMoc,
TEII000MEH KMBBIX OPraHU3MOB (BUJBI TEILIONEpPEAayuH, TEIIIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JAMCCOLIAALIMS,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTb BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHHEM MEXAaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCMHOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYIHE), IBUIaTeilb BHYTPEHHEIrO
Cropanusi, maposas TypOuHa, OBITOBOI XOJOAWIBLHUK, KOHAULMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE D3JEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN IPUHTED, AIEKTPOHArpEBATEIbHbBIC npuodopkl,
3JIEKTPOOCBETUTEbHBIE TPUOOPHI, TATbBAHUKA.

11 KJTACC

Paznen 4. diaekrpoanHamMmuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumoaeicTBUE  MOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarnuTtHOM wuHAyKIMM. [IpuHmmMn cynepnosuuun
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAYKIWU. KapTuHAa NMHUN MarHUTHOU
WHIYKIWH TOJISI IOCTOSSHHBIX MArHUTOB.

MaruutHoe 1MOJ€ NPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaACTUIBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cubl Jlopenna.

SIBeHnMe ANEKTpOMAarHMTHOM HMHAYKIUU. [IOTOK BEeKTOpa MarHMTHOM
UHIYKIUU. ODJEKTPOJBIXKYILAsi CUjda HWHIAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexkrpuueckoe 1mose. OIJEKTPOIBHXKYILIAs CUja HHAYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MAarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb.  SIBIEHME CaMOMHIAYKLIMH. OJIEKTPOJBMXKYIIAs  CHUia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS 1EYb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIUK MAarHATHOTO TOJIS.

BzaumMojeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JerictBue cunel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHune 3IeKTPOMarHuTHOM UHIYKIIAH.

[IpaBuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CUIJIbBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIUH.

Vuenuuecxuii sxcnepumenm, rabopamopHwle pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

HccnenoBanne AeUCTBUS NOCTOSSHHOTO MAarHUTA HA PaMKY C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonnyeckue konebanus. Ilepuoa, yacrtora, ammmryga u (aza xoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTHU4eCKUHA MASTHUK. YPaBHEHHE TaAPMOHHYECKHUX
kosebanuii. [IpeBpareHue sHepruu Npu rapMOHUUECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHUYeCKUMU U
AJIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPTUU B UJ€ATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoeOaHUSX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHykeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMSI.

[lepemennbiii  TOK. CHUHYCOHMJANbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpeOICHUE INEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOSHEPIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: JIICKTPUUYECKHI
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, IMHUH JIEKTPOIIepeiay.

Llemoncmpayuu

HccnenoBanne mnapaMeTpoB KOJeOATEIBHONW CHUCTEMbI (MPYKUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



HabGmronenue 3aryxaromnmx KojieOaHui.

HccnenoBanue cBOMCTB BBIHYXKICHHBIX KOJI€OaHUH.

Ha6nronenue pe3onanca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuuorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAMPSKEHUS] OT BPEMEHU) UIs
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1ocCnenoBaTeNbHOM COEOMHEHMM PE3UCTOPA, KaTYyIIKH
VMHIYKTUBHOCTH U KOHACHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MAacchl rpy3a.

HccnenoBanue IEPEMEHHOrO0 TOKa B LENM M3 MOCIEAOBATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmMpoOMAZHUMHbIE 60JIHbL

Mexanudeckue BOJIHBI, YycCioBHsS pacnpoctpaHeHus. llepuon. Ckopocth
pacnpocTpaHeHusT W JUIMHA BOJIHBL. [lomepedHble W MPOJOJIbHBIE BOJIHBI.
WnTepdepenius u qudpakiuuss MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPEIOMIIEHHUE, MOJspU3anus, Audpakuus,
uHTepdepenius. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpUMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBuacHus. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKkue yCTpPOMCTBA M INPAKTUYECKOE IIPUMEHEHUE: MY3BIKAJIBHbBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOA0JIbHBIX BOJH.

KoneOmtomeecs Te10 Kak HCTOUHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennmn u qudpakimiuy MEXaHUIECKUX BOJTH.

3BYKOBOU PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KoseOaHU.



HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpaXkCHHUE,
pesoMIICHUE, MOSIpU3alns, AUPPaKIys, UHTEpPEepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacpOCTpaHEHUE CBETAa B
OJIHOpOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OoTpakeHus cBeTa. llocTpoenue nzoOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CloxkHbIi cocTaB 6enoro cBeta. LBer.

Cobuparonie u pacceuBaromue JuH3bl. Tonkas smH3a. DokycHoe
paccTosiHue W ONTUYecKas cuiia TOHKOW JMH3bL. [locTpoeHue u3zoOpaxeHuid B
coOMparoIMX U pacceuBaOIIMX JinH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHHUE,
JABAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontmka. WuTepdepenius cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBusi HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAaKCUMyMOB IIpM MaJ€HUM MOHOXPOMATHYECKOIrO CBETa HAa
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTUYECKOE NPUMEHEHUE: OYKH, JIyIa,
¢doToanmapar, NPOEKIMOHHBIN amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpsAMONMHEHOE pacCHpOCTPAaHEHUE, OTPAKEHUE M TNPEIOMIICHHE CBETA.
OnTuueckue mpuOOpPHI.

[TonHOE BHyTpeHHEE OTpakeHne. Mojellb CBETOBOJA.

HccnenoBanue cBONCTB M300pakeHUI B JTHMH3AX.

Mopaenu MUKpOCKONa, TEIECKOIIA.

HaGmronenne natepdepeHnm crera.

Ha6mronenue nudpaximm ceera.

Ha6mronenue nucnepcun cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIILI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaiiuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi



M3mepenne nokasaress npesioMIIeHNs CTEKIIA.
HccnenoBanue cBOMCTB N300pakeHU B JTHMH3aX.
Ha6mronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crieIHAJIBHON TEOPHH OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIELIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aAMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®dotonbl. ®opmyina [lnanka cBa3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUs
U UMITYJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onbitet A. I'. CroneroBa. 3akOHbI
dboroaddexra. YpaBuenue DuHITeHa 1711 doTodddexra. «KpacHas rpanuiiay
dboTtorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texaudeckue yCTpONCTBA M MPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, COoJIHEYHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHemHET0 (poTodddekTa.

Ceeroauog.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopra mo paccesHUIO 0 -4acTHIL.
[Inanerapnas moxpens aroma. [loctynmatel bopa. M3nmydenune u morsomieHue
(GOTOHOB MpU Mepexoje aToMa C OAHOTO YpPOBHSA JHEPruu Ha Apyrou. Buabl
criekTpoB. CHEKTp YPOBHEN SHEPIrUU aTOMA BOJIOPOJA.

BonnoBble cBoiicTBa yactuu. Bonnasl ne bpoitnsa. KopnyckynsipHO-BOJIHOBOM
Ty aJlu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopuens onsita Pesepdopra.
OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HabGmronenue iMHeHyaThIX CIIEKTPOB U3ITYUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi
Hab6mronenue nmuaeidyaToro cnekrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIME CIIOKHOCTh CTpOeHUs sAnpa. OTKphITHE
paguoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuio  cocraBa
paauoakTuBHOTO wW3nydeHus. CBoiictBa anbda-, Oera-, TamMMa-U3TydCHHUS.
Brnusinve paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA W HeWTpoHa. HykimoHnHas monenb sjapa I'eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tormsl.
Anbda-pacnaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3TydeHHe. 3aKOH PaJIMOAKTUBHOI'O pacraja.
DHeprus CBS3M HYKJIOHOB B simpe. SAnepubie cuibl. Jlepext maccsr sapa.
Snepnpie peakuuu. /leneHne u CUHTES SAED.
Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPreTUKU. DKOJOTMUYECKUE ACTIEKTHI SIIEPHON IHEPTETUKHU.
OnemeHTapHble YaCTULbL. OTKPBITUE O3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOIeHcTBUS. EMUHCTBO (pn3nuecKkoil KapTUHBI MUpA.
TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, simepHsblil peakTop, aTOMHasi 6om0a.
Llemoncmpayuu
CU€TUMK MOHU3HUPYIOIINUX YACTHLI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4yacTHll (110 TOTOBBIM QoTorpadusim).

Pa3znen 8. DjeMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKiagHOEe 1 MUPOBO33PEHUECKOE 3HAUYECHUE
ACTPOHOMMUH.

Bun 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3IBI, TUIAHETHI, WX BUIANMOC
JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTuBHOCTb. McTounuk sHeprum CoyiHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETUMOCThY». 3BE3/Ibl TJIABHOW IOCJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» ISl 3BE3] TJIABHOW MOCJIEA0BATENLHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOtonMU CoJiHIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunstii Ilyte — Hama I'anaktuka. [lonoxkenue u nuxenue CoJyiHLIA B
[Nanaktuke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpaAX
TaJIaKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3axkon Xab66ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo6sieMbl aCTPOHOMHUM.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIIA30M C HCIIOIB30BAHUEM KOMITBLIOTEPHBIX
MIPWIOKEHUHN JJI ONPEACIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31usA CEBEpPHOro MOJyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon Jlynsl, mutanet, Mieunoro Ilytu.

O0o0marmnee NOBTOpPeHUE

Ponp ¢usmku w acTpoHOMHUHM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIBHON M ATUYECKOH cepax NesTeTbHOCTH YeJOBEKa, POJIb U MECTO (H3UKU
¥ aCTPOHOMUHM B COBPEMEHHOUN HAay4YHOW KapTHHE MUpPa, pojb (PU3NUECKON Teopuu
B (GOpPMHUpPOBAHUM TIPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3NYecKo KapTUHBI MUPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, Quanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peUIEeHHE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl U MX MPOEKIHUH HA OCH KOOPAWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BO/HBIC DBJIEMEHTAPHBIX (PYHKIUN, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpeeeHue MIONIaan MITOCKUX GUryp u o0bEMa Tell.

buonoeus: snextpuueckue SIBICHUS B JKUBOW Mpupojne, KosiebaTembHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIE, TEUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW pEIIETKH, CHEKTpaIbHbIN
aHams.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KM MArHUTHBIX  PYI,
doTochEMKa 3eMHOM MOBEPXHOCTH, IPEICKA3aHUE 3EMIICTPSICEHU.

Texnonocus: JIMHAKA DJICKTPONEpeNad, TIEHEpPaTOp NEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKLIMOHHAS II€Yb, pajap, PaJlHONPUEMHHUK, TEJIEBU30D,
aHTeHHa, TenepoH, CBY-meub, MpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHe4Has OaTapesi.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nWka» Ha YPOBHE CPEIHETO OOIIEeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECHIEYUTH JOCTHXKEHHUE CICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro nmpeamera «OU3nKay AOTKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YalIIMUXCid PYKOBOJCTBOBATHCA
chOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlWH, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHWH, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alii OCHOBHBIX HAIpaBICHUN
BOCIIUTATENBHON NESTENBHOCTH, B TOM YHUCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIMH O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIEUETIOBEUYECKUX TI'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, yuacTBOBaTh B CAMOYIIPaBICHUN B 00pa30BaTEILHON OPraHU3allnu;

YMEHHE B3aUMOJECICTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOWIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCJIE B
NEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIaJIa B TOCTPOSHNE YCTOWYUBOTO Oy TyIIIETO;

4)3¢cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npuUcylero (pu3nyeckoil Hayke;



S)TpyI0BOro BOCIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHalIbHON esATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHBL;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEH KU3HU;

6)3K0JIOrMYeCKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYPBl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa dKOJIOTMYECKHUX IpooiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JICHCTBUI B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOUINXCS 3HaHUH 10 (PU3HKE;

7)IeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKH;

OCO3HAaHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHHsd  (QU3MKUM  OCYLIECTBJIATh  IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornyeckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS NPOOJEeMbl ¢ Y4ETOM aHalir3a HUMEIOIIUXCS
MAaTE€PUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUI IESITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBUSIX  PEalbHOTO,
BUPTYAJIILHOTO 1 KOMOMHUPOBAHHOTO B3aWMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eMCTBUSA:
BJIAJICTh HAYYHOH TEPMHUHOJIOTHMEH, KJIIOUEBBIMU IOHATHUSMHU U METOJAMHU
(bu3nYeCcKO HAYKH;



BJIa/IE€Th HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHOM JESATEIbHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOUCKY
METOJIOB peUIeHHs 3ahaud (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B IIO3HAHUS;

BIAJETh BUAAMU JESITEIBHOCTH IO TOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPEoOpPa30BaHUIO U MPUMEHEHHIO B Pa3JIMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCIIE MIPH CO3JJaHUH YUeOHBIX IPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISAITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M M AaKTyaJM3MPOBaTh 3ajauvy,
BBIJIBUTATh TUIOTE3y €€ pPELIeHHs, HAaXOAWTb ApryMEHThI AJS JOKa3aTeIbCTBA
CBOMX YTBEPXICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pELICHUS 3a7auyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

CTaBUTh U (OpMyTupoBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb NEPEHOCUTh 3HAaHHUA MO (PU3UKE B MPAKTUYECKYI0 O0OIacTh
KHU3HEIeATEIIbHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIbHBIE IOAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aIbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIaJIeTh HABBIKAMM TOJY4YeHUs HMHPOpManuu (U3MUECKOro COACpNKaHUA U3
UCTOYHUKOB PpAa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYILECTBIIATh IOMCK, aHaJH3,
CUCTEMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALUK Pa3TUYHBIX BUAOB U (opM
IpEe/ICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIUY;

UCTOJb30BaTh  CPEACTBA  MH(MOPMALMOHHBIX W  KOMMYHHKALMOHHBIX
TEXHOJOTHI B PEUICHHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3amad  C coOmofeHreM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPaBOBbIX U  JITHUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

cO3/1aBaTh TEKCThl (PU3UYECKOTO COJAEPKAaHUS B PA3IMYHBIX Qopmarax ¢
yu€TOM HazHadeHHs] THPOPMAIIUHU U LIEJIEBOU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHHKATHBHBIE YHHBePCAIbHbIE YyueOHbI€ TeliiCTBHUS:
OCYIIECTBIISTH 00IIEHNEe HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DIMKTHBIX CHUTyallud W CMSAT4YaTh
KOH(JIMKTHI;



pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3pPEHUS C HUCIOJIB30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M KCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUYATBHON
paboThI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX NEHCTBHI C Y4ETOM O0OIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKOTO WICHA KOJUICKTUBA;

NpUHUMATh TICIM  COBMECTHOM  JIEATETLHOCTH, OpPraHW30BBIBATh U
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTHKCHHIO: COCTaBIATh IUIAH JCHCTBHIA,
pacipenensaTh poid C y4€TOM MHEHUH YYaCTHUKOB, OOCYXIAaTh pPe3yJbTaThl
COBMECTHOH paboTHI;

OIICHMBATh KAadyeCTBO CBOETO BKJIaJa M KaXJAOTO0 YYaCTHMKA KOMAaHIbI B
001t pe3ynbTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejaraT HOBBIE TIPOCKTHI, OIEHWBATh HWJEH C TMO3WUIMU HOBHU3HHI,
OPUTHHAIILHOCTHU, IPAKTHUECKON 3HAUUMOCTH;

OCYIIECTBISITh TO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIHsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIE NelCTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITH MO3HABATENIBHYIO JESTENBHOCTh B 00JIacCTH
(U3MKM M acCTPOHOMMHM, BBISABIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PacdYETHBIX M KadeCTBEHHBIX
3aj]1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONU pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

paciupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NMPEATNOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ceOsd
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO HPYyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESTEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJ€Th  HABbIKAMU  [IO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB U
OCHOBAaHU;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYal[uH, BHIOOpa BEPHOTO
peneHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO TMPUHUMATHh PEIICHUS IO WX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W aAPTyMEHTHI JPYTHUX TMPU aHaIW3€ pPe3yJbTaTOB
JeSITEIEHOCTH,

IPUHUMATH Ce0sl, MOHNUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIHW3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce mocTmKeHUS TMYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPAMMBI
no ¢u3MKe JJISI YPOBHS CpPEAHEro oOIero ooOpa3oBaHMs Yy OOydarOUIUXCs
COBEpUICHCTBYETCS HIMOLIMOHATIbHBIH WHTEJICKT, MIPEAIOJIar afo A
c(OpMUPOBAHHOCTH:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHANBHON cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpOBaHMs, BKIIIOYAIOIIEIO CAMOKOHTPOJIb, YMEHHE MPHUHUMATbH
OTBETCTBEHHOCTh 3a CBO€ TMOBEAEHHE, CIOCOOHOCTh AAaNTUPOBATHCS K
IMOIIMOHATBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKIIOYAIOIICH CTPEMIICHHE K TOCTIDKEHUIO eI U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE [EHCTBOBATh HWCXOJI M3 CBOUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIpYTHX, YYUTHIBAaTh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIIECHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIUKTHI.

INPEIMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpax pojib U MeCTO (GU3NKKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4HOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHS W3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, HHEPIIMATIbHAS CUCTEMa OTCYETa, AOCOIIOTHO TBEPIOE TEIO,
WJICAIBHBIN a3, MOJEIHN CTPOCHUS Ta30B, )KUJAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
IIEKTPUUECKUH 3apsij] MPU PENICHUH (PU3NIECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECChI) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEILIECTBA U



AIIEKTPOJMHAMUKHA:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBUKEHHE, CBOOOJHOE TMAaJEHUE TEJ, IBUKEHHE IO OKPY>KHOCTH, HHEPIHS,
B3aumojeicTeue Ten, auddys3us, OPOyHOBCKOE JABMKEHHUE, CTPOCHUE JKUIKOCTEH
U TBEPJIBIX TeN, U3MEHEHHE 00bEMaA TeI MPU HArpeBaHUU (OXJIAXAEHNUH ), TEINIOBOE
paBHOBECHE, UCIIApPEHUE, KOHJAEHCALUs, IUIABJICHUE, KPUCTAIJIM3alus, KUIICHUE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHNUE JABJICHUS T'a3a IMPU €r0 HArpeBaHUH B 3aKPHITOM
cocye, CBfI3b MEXKAYy T[apaMeTpaMd COCTOSIHMSI Tra3a B  H30IpoLeccax,
3JIEKTpU3aLUsA TEN, B3aUMOJCHCTBUE 3aps/10B;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUECKHE BEINYUHBIL:
KOOpAMHATA, MyTh, IMEpPEMEIIEHHE, CKOpPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMIYJIbC TeNla, KWHETHYeCKasl SHEPrus, MOTCHUHUAIbHAs SHEPTUs, MEXaHUYeCcKas
paboTa, MeXaHMYeCKas MOIIHOCTb, NpPHU OMNHCAHUU TPABUIBHO TPAKTOBATH
(u3NYECKUI CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U EIUHUIIB,
HaXOoAUTh (DOPMYJIbI, CBS3BIBAIOIINE AAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTUMHU
BEJIMYMHAMU;

OMKCHIBATh HM3yYEHHBIC TEIUIOBbIE CBOWCTBA TENl U TEIJIOBBIE SIBICHHUS,
UCIIONB3Ys (M3MUECKHE BEIWYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpexHss
KMHETUYECKasi dHEPrusi XaOTMUECKOIO JIBUKEHUS MOJIEKYJI, CPEIHEKBaApaTUUHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSA JHEprus, pabora rasa,
KOA(PQUIIMEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOIO JBHUTATeNsl; MpH OMHCAHUU
NPAaBWJIBHO TPAKTOBAaTh (UBUYECKUNH CMBICT HUCHOJB3YEMBIX BEIUYHMH, HX
0003HAaYeHUsI W E€IMHULbI, HAXOAUTh (HOPMYJbI, CBS3bIBAIOIIME JaHHYIO
(U3NYECKYIO BEIMUUHY C APYTUMHU BEJIUUYHUHAM;

OIMCHIBATh U3YUYEHHBIE DJIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
SBJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBL: AJIEKTPUUECKUI 3aps,
AIIEKTPUYECKOE T0JIe, HAMPSXKEHHOCTD MMOJIA, MOTEHIIMAJ, PA3HOCTh MOTEHINAJIOB;
OpU ONHUCAaHUM TMPABUIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI; YKa3bIBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO0 BETUYHHY C IPYTUMH BEINYNHAMM,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (hU3HUecKue
3aKOHBI U NIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHUS MEXaHMYECKOM OHHEPruM, 3aKOH COXpaHEHMsl MMILyJbCa,
OPUHLIMII CYNEPHO3ULIUN CWJI, NPUHLHUII PABHOIpPAaBUS WHEPLUAIbHBIX CHCTEM
oTCcuéTa, MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHIO0 CTPOCHMSI BEILIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUECKON PHEPTUU TEIUIOBOTO JIBHXKEHUS MOJIEKYI C
aOCOJIFOTHOM TeMIIepaTypoM, MEpBbId 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOro 3apsnaa, 3akoH KyrnoHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAXKEHUE M YCJIOBUS (TpaHUILIbL,
o0yacT) IPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC€ NPHUHLMIBI JIEHCTBUS MAIIUH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3ianyaTh YCJIOBHUA UX OE30MACHOTO HCIIOJIBb30BAHUS B
MMOBCEHEBHOM JKH3HU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN, MPU 3TOM
dbopmynupoBath mpobiieMy/3amady HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0upaTrh YCTaHOBKY W3 MPEIOKEHHOTO O0OpYAOBaHHSA, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BAaTh W3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIMYUHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX W3MEPEHUM, NPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl IMOTYYEHHON 3aBUCHUMOCTU (DU3MYECKUX BEIUYHH B
BUJIE Ta0nuIl U TpaMKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICJOBAHMUS,

coOmro1aTh MpaBmiia 0€30MacHOTO TPy/Ja MPU MPOBEICHUN MCCIICIOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, YYeOHO-MCCIIEIOBATEILCKOH W MPOCKTHOU
NESATEIbHOCTH C HMCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIA0OPATOPHOIO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJaud C SBHO 3aJaHHOW (DU3MUECKON MOJIEeNbIo,
UCTIONB3YS (hHU3HUECKHUEe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJINM3a YCJIOBHS 3a7aun
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXoAuMbIe I €€ pElIeHHs, TPOBOJUTh PAacCU€Thl U OLEHUBATH PEAIbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3UUECKOU BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HETPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
dbusnyecKue SBICHUS;

UCIIOJIb30BaTh  MpPU  pPEIIeHMH  y4eOHbIX  3aJlad  COBPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJSpHON MHGOpMaIUH, MOTYYSCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

PUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBICHEHHE TPOILECCOB OKPYKAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JU1s obecrieueHrss 6€30MacHOCTH MPU O0palleHur ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KAIOILLEH Cpele;



paboTaThb B TIpyHmne C BBHIMNOJHEHHEM pAa3IMYHBIX COLHUAIbHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO paCHpenessaTh OO0S3aHHOCTH U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJeKBaTHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM MTPOOIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIE pe3ysibTaTbl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCA YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3UKU B (HOPMHUPOBAHHUU
COBPEMEHHOW HAy4yHOM KapTHHbBl MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKH WU
TE€XHOJIOTUI, B MPAKTUYECKOW NEATEIBHOCTU JIOJEH, IIEJOCTHOCTh M €IUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YyYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JJIEKTPUUECKUM 3apsAJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, AJIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siJipa MpU pEUIeHUU (PU3NYECKHUX
3ajay;

pacro3HaBaTh (pU3NUECKHUe SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ICHCTBHS TOKa, B3aUMOJCHCTBHE
MAarHuTOB, JJIGKTPOMAarHUTHAasi WHIYKUWSA, JEWCTBHME MAarHUTHOrO TMOJs Ha
IPOBOJHUK C TOKOM W JIBMXKYIIMHCS 3apsiji, 3JEKTPOMArHUTHbIE KoJieOaHUsi U
BOJIHBI, MPSIMOJIMHEIHOE pAcIpOCTpaHEHHE CBETa, OTpPaKeHUE, MPEIOMIICHHE,
uHTepdepennus, audpakuus W TONSAPU3ALUs  CBETa, JIUCHEPCUs CBETa,
dbotoanekTpudeckuit 3gdext (hoTodrddexT), cBeTOBOE AaBleHNUE, BOSHUKHOBEHUE
JUHENYaToro CrekTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYCCTBEHHas

PaauOaKTUBHOCTb;
ONMCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  JJIEKTPUYECKYIHD  NIPOBOJUMOCTh  pPA3JIMYHBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), HUCMOJIb3Ysl (DU3NYECKUE BETUUYHHBIL:
AIIEKTPUUECKUI 3apsifi, CHJIa TOKa, AJIEKTPUUECKOE HANpsHDKEHHUE, AJIEKTPHUUECKOe
COTIPOTUBIICHUE, PA3HOCTh MOTEHIINAJIOB, JIEKTPOABMKYIAs CUja, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisi, cwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYIIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO IMOJEH, MEPUOJl M YacToTa
KojebaHuii B KoseOaTenTbHOM KOHTYpe, 3apsil M CHiIa TokKa B Ipolecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (HOKYCHOE pacCTOsHUE U
OTNTHYECKasl CHWJIa JIMH3BI, TIPH OMHCAHWUU TMPABWIHHO TPAKTOBATh (HU3UUCCKUIN
CMBICJT HCTOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYMHY C APYTUMHU
BEJIMYMHAMU;

OMHUCHIBATh M3YyUYCHHbIE KBAHTOBBIC SIBJIICHUS U TIPOLECCHI, HCIOIb3YS
bu3nYecKue BEJIMYHMHBI: CKOPOCTHh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMITYJIhC (POTOHA, MEPUOJ TIOJIypacmaaa, YHEPTHUs CBSI3H
aTOMHBIX SI7IEp, TPU OINKMCAHUM TPABWIBHO TPAKTOBAaTh (PU3UUECKHA CMBICI
WCIIOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHUS W CAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBSA3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJIMYUHBI,

aHAMM3UPOBATh (PU3UUYECKHUE TPOIIECCHI U SIBIICHUS, UCIONB3Yys (U3HUECKHE
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIICIOBATEIHFHOTO M MapajuIeIbHOTO
COCIMHEHMs] TPOBOJHUKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMarHUTHOU
UHIYKIMHU, 3aKOH TPSIMOJIMHEMHOTO PacIpOCTPAHEHHUsI CBETa, 3aKOHbBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE ODWHIITeHHA s (oTodddekra,
3aKOH COXPAHEHHUS DHEPTUH, 3aKOH COXPAHCHHUS UMITYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHHWsS MacCOBOTO YHCIA, TOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTUYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHUIbI, 00JaCTH)
IPUMEHUMOCTH;

OTIpEJIEIIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI MPOBOTHUKA
C TOKOM, cuiibl Ammepa u cuibl JlopeHna;

CTPOUTHh W ONHUCHIBATH H300pAXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOMW JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HWCCJICAOBAHUIO (PU3UYECKHUX SBICHUN U
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUN: TMPH 3ITOM
dbopmynupoBaTh mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOUpaTh YCTAaHOBKY H3 MPEIJIOKEHHOI0 00O0pYyHOBaHMS, MPOBOAUTH OMBIT U
(bopMyIMpOBaTh BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUsT (U3UUECKUX BEIIUYWH, PU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W WCIOJIb30BAaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHMUI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HUCIHOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: MPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pPE3yNbTAThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUAC TAOIUIl U
rpauKOB, AEIATh BHIBOBI IO Pe3yJbTaTaM UCCIIEIOBAHMS;

coOmro1aTh MpaBuiia 0€30MacHOro TpyJa MpU MPOBEIEHUU MCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIIEeNOBATEIbCKOW U IMPOEKTHOM
NESATETLHOCTH C HMCTIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIOJB3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u
BBIOMPATh (PUMYECKYI0 MOJENb, BBIACIATh (PU3MUECKUE BEIUUYUHBI U (HOPMYIIbI,



HEOOXOMUMBIC JUIsi €€ pelIeHUs], TPOBOIUTh PACUYEThl M OLIEHUBATh PEATBHOCTD
MOJTYYCHHOTO 3HaUeHUS (PU3MUECKON BETMYUHBI;

pemaTh Ka4eCTBEHHBIE 33Ja4: BRICTPAUBATH JIOTHYECKU HETPOTUBOPEUHBYIO
[IEMOYKY pacCyXIE€HHI C OMopoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nueckue SBICHUS;

UCTIONB30BaTh ~ NpPU  pEIICHWH  Y4eOHBIX  3aJa4  COBPEMCHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTHU JUIS MTOWCKA, CTPYKTYPUPOBAHHMSI, HHTEPIIPETAIUH
U TIpE/ICTaBJICHUS Y4eOHOM W HAYYHO-TIOMYJISIpHONW MH(OpPMAIMY, TOTYYeHHOH U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMy0 HH()OPMAIIHIO;

OOBSICHATh TMPHUHLMIBI JEHCTBHS MAaIlUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyarh YCIOBUS MX 0€30MaCHOTO WCIOJIb30BAHUS B MIOBCEIHEBHOM
KHU3HU,

NPUBOAUTH IPUMEPHI BKJIa/1a POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHME IPOLIECCOB OKPYXKAIOIIErO0 MHUpPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHUH;

UCTIOJIB30BaTh TEOPETHYECKUE 3HAHWS MO (PU3MKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOpAILEHUH C MPUOOPaMH M TEXHUYECKHUMHU
YCTPONCTBaMH, JUII COXPAHEHUS 3JI0POBbS U COOJIOACHUS HOPM IKOJIOTHYECKOTO
MIOBEJICHUS B OKPY>KaloLIeH cpene;

paboTaTe B TpyINIe C BHIMOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBaTh pPabOTy TPYNIBl, PAMOHAIBHO paclpeneisTh OO0S3aHHOCTU W
IUTAHUPOBATh JI€ATEIBHOCTh B HECTAHIAPTHBIX CUTYAIlMsIX, aJIeKBaTHO OLIEHUBATDH
BKJIa/1 KaX/I0TO U3 YYaCTHUKOB I'PYIIbI B PElICHHE pacCMaTpUBaeMon poOIeMBbl.
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

10 KJIACC

KoanposepsieMmoropesyibtaTta

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHUA
OCHOBHOI1 00pa30BaTeJIbLHOI NPOrPAMMBI CPEHEr0
o0miero oopa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha TpUMEpax poib M MECTO
bu3ukn B (HOPMHUPOBAHMH COBPEMEHHOW HAy4YHOU
KApTHUHBI MHUpA, B PAa3BUTUHM COBPEMEHHOW TEXHUKU U

TEXHOJIOIMH, B IPAKTUYECKOMN NEATEIBHOCTH JIIOACH

10.2

YuureiBaTh  TpaHUIBl  NPUMEHEHUS  H3YyYECHHBIX
buznyeckux  Mojene: MarepuajlbHasg  TOYKa,
WHEepIMaIbHasl cUCcTeMa OTCYETa, abCONMIOTHO TBEPAOE
TENO, WACAJIbHbIA Tra3; MOIEIM CTPOECHUSA Ta30B,
JKUJIKOCTEN U TBEPIBIX TEJ, TOUCUHBIN MIEKTPUUECKUN

3apsi — OpU pelieHuu GU3NYECKUX 3a/1a4

10.3

PacnioznaBate ¢usnyeckue sBieHUA (TPOIECCHI) U
OOBACHATH HMX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOH ~ TEOpUU  CTPOCHHUS
BEIIECTBA W DJIEKTPOJUHAMHUKHU: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE  IpSMOJIMHENHOE  JBHUYKEHHUE,
CBOOOJIHOE MaJIeHHE TeJ, IBHXKEHHE M0 OKPYKHOCTH,
WHepuMs,  B3auMmojelcTBue  texm;,  auddysus,
OpOYHOBCKOE JBHKEHHME, CTPOCHUE >KUAKOCTEH U
TBEPABIX  Tell, W3MEHeHHe o0béMa Ten Tpu
HarpeBaHuu (OXJIAKICHHUH), TEIJIOBOE pPaBHOBECHE,
ucIapeHue, KOHJICHCAIUs, IJ1aBJeHUE,
KpUCTAJUIM3AIUs, KHUIICHHE, BJIAXXHOCTh BO3yXa,
NOBBILICHUE JABJICHUS Ta3a MpPH €ro HarpeBaHUH B
3aKpPBITOM COCYyJZle, CBSI3b MEXKIY MapaMmeTpaMu
COCTOSIHMSI Ta3a B M30Ipolieccax; dJIEKTpU3alus Tel,

B3aMMOJICHCTBHE 3aps0B

10.4

OnuceiBaTh MEXaHHUYECKOE ABHUIKCHUC, HCIIOJIb3YA
q)HBH‘-IeCKI/Ie BCJIIMYHNHBI: KOOpJAuHara, nyTh,
nepeMeIeHne, CKOpOoCTh, YCKOpPEHHE, Macca Tedna,

CHJIa, HMITYJIbC  TCJa, KHHETHUYCCKAasA  SHCPIus,




NOTEHIMAJIbHAs HHEeprus, MexXaHuuyeckas paboTa,
MeXaHUYeCKasi MOIHOCTh; MPH OMUCAHUU MPABHIBHO
TPAaKTOBaTh (PU3WYECKUH CMBICT  HCHOJIB3YEMBIX
BEJIMYMH, MX OOO3HAYECHHS W EJUHUIBI, HAXOIHUTh
dopMynbl, CBA3BIBAIOLIME JaHHYIO  (PU3UYECKYIO

BCJIIMYUHY C APYTUMU BCIUUYNHAMUA

10.5

OHI/ICBIBaTB HByIIGHHBIe TCIIJIOBBIC CBOﬁCTBa TCII U
TCIIJIOBBIC SIBJICHUA, I/ICHOHBB}/H (1)143quc1<ne
BEJIMYUHBI: JIABJICHHE Ta3a, TeMIIEparypa, CpPeIHSS
KHHCTHYECKass DJHEPrus XaoTHYCCKOTO JIBHIKCHHS
MOJICKYJ, CpeIHEKBaJApaTUYHAs CKOPOCTh MOJEKYI,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHsS SHEprusi, pabora
raza, K03pdHUIMEHT TOJIE3HOTO JEUCTBUS TEIJIOBOTO
JBUTATENISA; TPU OINHMCAaHUU MPABUIBHO TPaKTOBATh
q)H3I/IquKHI>'I CMBICJI I/ICHOJIB3yeMBIX BCIIMYHH, HX
0003HAaYCHUsI ¥ CIUHMIBI, HAXOIUTh (HOPMYIIBI,
CBS3BIBAIONIUE JAHHYIO (DU3WYECKYI0 BEIMYHHY C

JIpPYTUMU BEJINYNHAM

10.6

OnuceiBaTh MU3YYEHHbIE DJIEKTPUYECKHE CBOWCTBA
BEIIECTBA M JJIEKTPHUUECKUE SBJICHUS (IIPOIECCHI),
UCTIONB3YST (PU3UYECKUE BEIUYUHBL DIICKTPUYCCKUI
3apsij, AJEKTPUYECKOE I0Jie, HANPSKEHHOCTH IOJS,
MOTEHILIMAaJ, PAa3HOCTh MOTEHIMAJIOB; MPU OMUCAHUHU
HpaBUJIBHO TPaKTOBAaTh duznueckuit CMBICII
HCIOJIb3YCMbIX BCJINYHUH, ux O603H8.‘-I€HI/I$I )41
€AVHMLIBI; YKa3blBaTb  (OPMYINBI,  CBSI3bIBAIOIINE
JaHHY!0  (U3MYECKYI0  BEJIMYHHY C  JIPYTUMHU

BCINYHUHAMU

10.7

AHAJIM3UPOBATH (bI/IBI/I‘IeCKI/Ie mponeccol U SBJICHUA,
HCIIOJIb3YA (1)I/IBI/I‘I€CKI/I€ 3aKOHbBI U MPUHIUILI: 3aKOH
BcemupHoro Tsarotenus, I, I u III 3akonsl HeroToHa,
3aKOH COXpaHEHWsS MEXaHWYECKOW SHEpPruH, 3aKOH
COXpaHEHUs UMITY/IbCA, IIPUHIUI CYIIEPIIO3UIUNA CHUIL,
NpUHIAI ~ PaBHOIIpAaBUA  HHEPLUUAIBHBIX  CHCTEM
OoTCUETa; MOJICKYJISIPHO-KMHETHYECKYIO TEOPHIO
CTPOCHHUsI BEIIECTBA, TA30BhIE 3aKOHBI, CBS3b CPEIHEH
KUHETUYECKOU SHECPTHUn TCIIJIOBOT'O ABUXXCHUA

MOJIEKYJI ¢ a0COTIOTHOM TeMIEePaTypoil, MEepPBhIi 3aKOH




TEPMOJIMHAMHKH; 3aKOH COXPAHEHUS HJIEKTPHUECKOTO
3apsina, 3akoH KynoHa; mpu  9TOM  pa3nuyarb
CJIOBECHYIO bopMyITHUPOBKY 3aKOHa, ero
MaTeMaTUYeCKOEe BBIPAKEHHWE M YCIOBHUS (TpaHHULIbI,

001aCTH) TPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC TPUHIIMIBI JCHCTBUS MAIIVH,
npruOOpOB M TEXHUYECKUX YCTPOWCTB; pa3Inuyarh
yCIOBUSL WX  0E30MacHOTO  WCIOJh30BAaHUS B

IIOBCEIHEBHOM XU3HU

10.9

BBIONMHATE ~ 3KCIIEPUMEHTHl  TI0  HCCIICTOBAHUIO
(Gu3HYECKHX SIBICHUH W MIPOIIECCOB C NCIIOIB30BaHUEM
OpSAMBIX M KOCBEHHBIX H3MEPEHHMH; TpPH ITOM
¢opmynupoBats TpoOieMy (3agady) W THUIOTE3Y
y4eOHOT0 JKCIIEpUMEHTa, COOWMpaTh YCTAaHOBKY U3
HPEeATI0KEHHOTO 000pyJ0BaHHs, MPOBOAUTH ONBIT U

(bopMyITUPOBATH BHIBOIBI

10.10

OcymecTBIATh TpsIMBIE W KOCBEHHBIE H3MEPEHUS
¢u3nueckux  BEIMYMH, TpPU  3TOM  BBIOMpPATh
ONTUMAJIBHBIA CIIOCOO HM3MEPEHUs] W HCIOJIb30BATh
W3BECTHBIC ~ METOABl  OLEHKH  IOTPEIIHOCTEeH

M3MEpPEHU

10.11

HccnenoBath 3aBHCUMOCTH  MEXIYy (U3UYECKUMHU
BEJIMYMHAMU C HUCIIOJIB30BAHUEM MPSIMBIX U3MEPEHUN;
IpPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH
pe3yabTaThl TMOJYYEHHOW 3aBUCHMOCTH (DHU3HUYECKUX
BEJIMYUH B BUJE TAaOIUIl U TpadUKOB, ETaTh BBHIBOIBI

110 pe3yJjibTaTaM HUCCICAOBaHUA

10.12

CobmromaTe mpaBmwia Oe3omacHOr0 Tpylda MpH
MPOBEJCHUN HCCICNOBAaHUN B paMKax ydeOHOro
IKCIIEPUMEHTA, y4e0HO-UCCIIeIOBATENbCKON "
NPOCKTHOH  NEATETBHOCTH € HCIOJB30BAaHHEM
U3MEPUTENBHBIX ~ YCTPOHCTB M JIaOOPaTOPHOTO

obopymoBaHus

10.13

Pemwate pacuérHble 3amayud ¢ SBHO 3aJaHHOU
GU3MYECKON  MOJENbI0, HUCHONB3Ys  (U3HUECKUE
3aKOHbI M TPUHLMIIBI; HA OCHOBE aHallM3a YCJIOBUS
3alauyu  BBIOWPATh (PU3BWYECKYI0O MOJENb, BBIICTATH

¢u3nueckue BETUYMHBI U (POPMYIBI, HEOOXOIUMBIE




I €€ peuieHus, MPOBOJAUTHh PACUETHl M OLIEHUBATh
PEATbHOCTh TOJIYUEHHOTO 3HAaueHUs (HU3MUECKOi

BCIIMYHUHBI

10.14

Pemrats Ka4YC€CTBCHHBIC 3aa4un: BBICTPAanNBATh
JIOTUYECKH HENPOTUBOPEUHUBYIO LENOYKY
pacCyXKJI€eHHl C ONOpoll Ha H3YYCHHBIE 3aKOHBI,

3aKOHOMCPHOCTH U (bI/IBI/I‘-IGCKI/Ie SIBJICHHUA

10.15

Hcnonp3oBaTh mpu  pemieHHMH  y4eOHBIX — 3ajad
COBpPCMCHHBIC I/IH(bOpMaI_[I/IOHHBIe TEXHOJIOTUHU JIs1
MOKMCKAa, CTPYKTYpPUPOBAaHMS, HUHTEpIpeTalud |
MpEACTABICHUS Y4YeOHOM W HAyYHO-TIOMYJISIPHOU
uHpopManuy, IIOJIy4YEHHON us3 pa3sIUYHBIX
HCTOYHHKOB, KPpUTHUYCCKHA AHAJIU3UPOBATH

MoJTy4aeMyro HH(OpMaIuio

10.16

IIpuBoguTe mpuUMEpBl  BKJIaAa  POCCUHCKUX H
3apyOCKHBIX yUEHBIX-PU3UKOB B pa3BUTHE HAYKH,
OOBSICHEHHE TIPOLIECCOB OKPYXKAIOLIETO MHUpPA, B

PAa3BUTUC TCXHUKU U TEXHOJIOTUH

10.17

Hcnonb30BaTh TeopeTUYECKHe 3HAHUS MO (U3HKE B
HOBCGHHGBHOﬁ KU3HU JJIA O6€CH€‘I€HI/IH
0e30macHOCTH TpH  OOpaleHuH ¢ TpudopaMu H
TEXHUYECKHMMHU  yCTPOHCTBAMH, JUISI  COXpPaHCHHS
3I0POBbSI U COOJNIOJICHUST HOPM DKOJIOTHYECKOTO

MOBEJICHUS B OKPYXKAIOUIEN cpeae

10.18

PaGorate B Tpymnme C BBINOJIHEHUEM Pa3IUYHBIX
COLIMATIBHBIX POJIeH, MIaHUPOBaTh pabOTy TPYIIIBL,
palMOHAJIbHO  pacHpeneisTb  O0S3aHHOCTU U
[JJAHUPOBATh  JIEATEIBHOCTL B HECTaHAAPTHBIX
CUTYyallUsIX, alcKBaTHO OLICHUBATh BKJIaJ KaXJ0ro U3
YYaCTHHUKOB TpYIIbl B PEIICHUE PacCMaTpUBAEMOU

npoOIeMbl

11 KJTACC

Koanposepsiemorope3yjibTata

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero
001ero ooOpazoBaHus




JleMoHCTpHUpOBaTh Ha TMpUMEpax pojb U MECTO
¢u3ukn B (HOPMHUPOBAHUM COBPEMEHHOM Hay4yHOU
KapTUHBI MHUPA, B Pa3BUTUH COBPEMEHHOM TEXHHKHU U
TEXHOJIOTHI, B MPAKTUYECKOW NESITEIbHOCTH JIIOAEH,

IIEJIOCTHOCTh M €AMHCTBO (pU3HUECKON KapTUHBI MUpa

11.2

Y4uThIBaTh  I'paHULBl  NPUMEHEHHMS  M3YyYEHHBIX
¢u3nUecKux MOJENeH: TOYECUHBIH 3JIEKTPUUECKUN
3apsn, SAACpHas MOJENb aToMa, HYKIIOHHAas MOJEIb

ATOMHOTO Si/ipa MpHU pelieHuu GU3NYECKUX 3a/1a4d

11.3

PacniosnaBate (usmyeckue sBICHHS (MPOIECCHI) U
OOBSACHATH X Ha OCHOBE 3aKOHOB 3JIEKTPOAMHAMUKHI
¥ KBAaHTOBOW (PU3UKU: ANEKTpUYECKasT IPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XWUMHYECKOE, MAarHUTHOE
NEUCTBUA TOKa, B3alUMOJICUCTBHE MarHuTOB,
3JIEKTPOMAarHuTHasE MHAYKLUS, ACHCTBHE MarHUTHOTO
IoJis1 Ha IMPOBOJHUK C TOKOM U ,Z[BPDKyH.[HﬁCH 3apsn,
SJICKTPOMArHuTHBIC KOHGGaHH}I u BOJIHBI,
IpsIMOJIMHEHHOE pacipOoCTpaHEHUE CBETa, OTpaxKeHHe,
npenoMieHue,  uHTephepeHiusa, audpakmus U
MoJrsIpu3anusa CB€TA, AUCTICPCUA CB€Ta,
dorosnexTpuueckuit 3¢ ekt (Gporoadpdekr), cBeToBoe
NaBJIeHHe, BO3HHWKHOBEHHE JIMHEWYaTOro CIEKTpa
aToMa BOJOPOJA, €CTECTBEHHas U HUCKYCCTBEHHAs

PAAUOAKTUBHOCTD

11.4

OnuceBaTh M3y4YCHHbIE CBOMCTBa BEIIlECTBA
(amexTpuuecKue, MAarHUTHBIE, ONTUYECKHUE,
AIIEKTPUYECKYIO IPOBOAMMOCTH Pa3IUYHBIX Cpel) M
AJICKTPOMArHUTHBIC SIBJICHUS (TPOIECCHI), MCTIOIB3YS
¢u3nueckrue BEIMYUHBI: AJIEKTPUUECKUI 3apsj, cuiia
TOKa, AJICKTPUYECKOE HAIMPSIKEHUE, HIIEKTPUUECKOE
CONIPOTHUBJICHHE, pa3HOCTh mnoTeHuuaynos, IJIC,
pabota TOKa, WHAYKIHMS MarHUTHOTO TIOJsA, CHJa
Awmrnepa, cuna JlopeHna, MHIYKTUBHOCTb KaTYUIKH,
3Hepm;1 3JI€KTpI/I‘-I€CKOI‘O U MAr"HuTHOI'O HOJIGI‘/JI,
MepuoJ M YacTtoTa KojeOaHWil B KoJeOaTeIbHOM
KOHType, 3apsii ¥W Cujla TOoKa B  Tpolecce
TapMOHUYECKUX  DJICKTPOMAarHUTHBIX  KOJIeOaHUH,

(OKyCHOE pacCTOSIHHE U ONTHYECKAs CUJIa JIMH3BI; IPH




OTMCAaHUM TMPABUIIBHO TPAKTOBATH (PU3HMUECKUI CMBICI
UCTIONBb3YEMBIX ~ BEIMYMH, HMX O0003HAUe€HUS U
€AVHMLIBI; YKa3blBaTb  (OPMYINBI,  CBSI3bIBAIOIINE
JaHHY!0  (U3MYECKYI0  BEJIMYMHY C  JIPYTUMHU

BCINYHUHaAMH

11.5

OnuceiBaTh HW3y4YEHHBIE KBAaHTOBBIE SBJICHUA U
MPOLIECCHl, HCTONB3ysd (U3UYECKHE  BEITUUUHBI:
CKOpPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMITYJIbC (HOTOHA, TEPHO]
NoJIypacnana, SHEprus CBA3M AaTOMHBIX sJep; IpHU
OTMHMCAaHWUU TMPABUIBHO TPAKTOBATh (PU3UUECKHIA
CMBICIT UCTIOJB3YEMBIX BEJIHMYMH, UX O0O3HAUCHUS H
€IUHUIIBI;, YKa3blBaTh (OPMYIbI, CBS3bIBAIOIINE
JaHHYI0  (U3MYECKYI0 BEJIMYHMHY C JAPYTUMH
BETMYMHAMH, BBIYUCISITH 3HAYCHHE (U3HMYECKOM

BCJIIMYHUHBI

11.6

AHanu3upoBath (U3MYECKUE TPOIECCHl W SBIICHUS,
UCTIONB3Ys (PU3UYECKUE 3aKOHBI M TPHUHITUIIBI: 3aKOH
Oma, 3aKOHBI MOCJIEIOBATEIBLHOIO M MapajlieIbHOTO
COEIMHEHUS MPOBOJHMKOB, 3ak0oH [[xoynsa — JleHua,
3aKOH  DJIEKTPOMAarHUTHOM  MHAYKIIHH, 3aKOH
MPSMOJUHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI
OTpaXEHUs CBETAa, 3aKOHbl MPEJIOMJICHHS CBETA,
ypaBHeHHe OuHIITEWHAa ans Qorodddekra, 3aKOH
COXpaHEHHUsI PHEPTUH, 3aKOH COXPAHEHUS MMITYJIbCa,
3aKOH COXPaHEHUS JJIEKTPUYECKOTO 3apsiga, 3aKOH
COXpaHEHUs MacCOBOTO 4YHMcia, MNoctyiatel bopa,
3aKOH  PaJMOaKTUBHOTO  pacmajga; MOpud  ITOM
pas3nuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTU4YECKOE BBIPAKCHHE W YCIOBUS (TPaHMUIIBI,

00J1acTH) TPUMEHUMOCTH

11.7

OnpenensTb  HampaBJI€HHE  BEKTOpa  HMHIYKIUH
MarHUTHOTO TIOJiE TMPOBOJIHUKA C TOKOM, CHJIBI

Awmriepa u cuisl JIopeHna

11.8

CtpouTh M ONMCHIBaTH H300pakeHUE, CO3/1aBaEMOE

IIJIOCKUM 3€pKaJIOM, TOHKOM JINH30U

11.9

BreimonaaTs SKCIICPUMCHTBI 1o HNCCICIO0BaHHUIO

q)HBquCKI/IX SIBJICHUI U MponeccoB € UCIIOJIb30BAHNUEM




OpSAMBIX M KOCBEHHBIX H3MEPEHHMH; TpPH ITOM
dopmynupoBats TpoOieMy (3agady) W THUIOTE3Y
y4eOHOT0 DKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3
HPETI0KEHHOT0 000pyJ0BaHHS, MPOBOAUTH ONBIT U

(GhopMyITHUPOBATH BHIBOIBI

11.10

OcymecTBIATh TpsIMBIE W KOCBEHHBIE H3MEPEHUS
¢u3nueckux  BEIMYMH, TpPU  ITOM  BBIOMpPATh
ONTUMAJIBHBIA CIIOCOO HM3MEPEHUs] U HCIOJIb30BATh
W3BECTHBIC ~ METOABl  OLEHKM  IOTPENIHOCTEeH

M3MEPEHUI

11.11

HccnenoBarh 3aBUCUMOCTH (PU3NYECKUX BEIHYUH C
UCIIOJIb30BAHUEM TPSAMBIX HM3MEPEHUN; MpPU 3TOM
KOHCTPYHUPOBATh YCTaHOBKY, (buKcUpoBaTh
pe3ynbTaThl TMOJYYEHHON 3aBUCHMOCTH (PU3MYECKHX
BEJIMYMH B BUJE TaOIUIl U rpaUKOB, €NaTh BbIBOJIbI

110 pe3yJjibTaTaM HUCCICAOBaHUA

11.12

CoOmomaTe mpaBuia 0Oe30MacHOr0 Tpyaa IIpH
IPOBEJICHUU HCCIEOBaHUN B paMKax Yy4ueOHOro
IKCIIEPUMEHTa,  Y4eOHO-HCCIEOBATENbCKOM |
NPOEKTHOH  JCSATENBHOCTH C  HMCIOJIh30BaHUEM
U3MEPUTEIBHBIX ~ YCTPOMCTB ®  J1abOpaTOPHOTO

obopynoBaHus

11.13

Pemwlate pacuérHble 3amauyd  C  SBHO 3aJlaHHOU
GuU3MYECKO  MOJENbI0, HUCHONB3Ys  (U3HUECKUE
3aKOHBl U NIPUHLUIBI, HA OCHOBE aHalu3a YCJIOBUSA
3alauyd  BBIOWPATh (PUBWYECKYI0O MOJENb, BBIICTATH
¢u3nueckue BETUYMHBI U (POPMYIBI, HEOOXOIUMBIE
Ul €€ peuleHus, MPOBOAUTL PACUETBl U OLICHUBATH
pEeabHOCTh  MOJYYEHHOIO0 3HAuYeHUs (U3NYECKOM

BCIIMYHUHBI

11.14

Pemarp  kauecTBeHHBbIE  33/JaYd:  BBICTPAUBAThH
JIOTUYECKH HENPOTUBOPEUHUBYIO LENOYKY
paccyXJIeHHil ¢ Omopoll Ha H3YUYECHHbIE 3aKOHBI,

3aKOHOMCPHOCTH U (bHBI/I‘{eCKI/Ie SABJICHHUA

11.15

Hcnonp3oBaTh mpu  pemieHHMH  y4eOHBIX — 3ajad
COBpeMEeHHble HH(GOPMAIMOHHbIE TEXHOJOTUH JUIS
MIOMCKA, CTPYKTYpUPOBAHUsS, HWHTEPHPETALUA U

OpeACTaBiICHUs Y4eOHOH U  HAYYHO-TIOMYJISAPHOU




uHpopManuy, IIOJIy4YEHHOMN u3 pa3IM4YHBIX
HUCTOYHHKOB; KPUTHUYECKH aHAIM3UPOBATh

MoJTy4aeMyro HH(OpMaIuio

11.16

OOBSICHATh MPUHIUIBI ACHCTBHUS MAaIINH, IPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3jinyaTb YCIOBUSA HX

0€30I1aCHOI0 MCITOJIb30BaHUS B HOBCGI[HGBHOﬁ KU3HU

11.17

[IpuBonuTh, mHpUMEpPHl  BKJIAJa  POCCHHCKUX U
3apyOeKHBIX yUYEHBIX-(DM3UKOB B pa3BUTHE HAyKH, B
OOBSICHEHHE TIPOLIECCOB OKPYKAIOLIET0 MHpPa, B

Pa3BUTUC TCXHUKHU U TEXHOJIOTHI

11.18

Hcnonb30BaTh TeopeTUYecKHe 3HAHUS MO (U3HKE B
TIOBCETHEBHOM KHU3HH TSt o0ecrieueHHs
0e30macHOCTH TpH  OOpalleHuH ¢ TpudopaMu H
TEXHUYECKUMM  yYCTPOMCTBAMH, I COXpaHEHUsd
3I0POBbSI U COOJNIOJIEHUST HOPM HIKOJIOTHYECKOTO

MOBEJICHUS B OKPYXKaIONIEH cpee

11.19

Pabotar B Tpymme ¢ BBHIIOJIHEHUEM pa3IMYHBIX
COLMANIBHBIX pOJIEH, IUIaHUPOBaTh pabOTy TpPYyMIbI,
pallMOHATILHO  PACIPEAETSATh 00513aHHOCTH u
IUIAHUPOBAaTh  JIEATEIBHOCTh B HECTAHJAPTHBIX
CUTYallUsIX, a/IeKBaTHO OLEHUBATh BKJIAJ KaXKJIOTO W3
YYaCTHMKOB TpYIIbl B pEIIEHHE paccMaTpUBaeMoil

poOIEeMBI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KITACC

Koapa3s
aejia

Koanposepsiemoro
3JIeMeHTa

IIpoBepsieMbiedIeMEHTHICOIEPKAHUS

OU3NKA 1 METOJAbI HAYYHOI'O IIO3HAHU A

1.1

®uszuka — Hayka o mnpupoae. Hayunbie meTombl
MO3HAHMS OKpY»Karolero Mupa. Ponbs skcnepumenTa
U TEOpuM B Tpolecce TIO3HAHUS TMPUPOIBL.

DKcIepuMEHT B (hU3HKe

1.2

MonenupoBaHue (pU3NUECKUX SIBICHUI U MPOIIECCOB.
Hayunble runore3pl. @u3ndecKre 3aKOHbl U TEOPHUH.
I'panuubl NPUMEHUMOCTH  (U3NYECKHUX 3aKOHOB.
[Ipunnun cootBercTBHs. Ponmb m Mecto (Qu3uku B
(GbopMHpOBaHUN COBPEMEHHOW HAay4YHOM KapTHUHBI

MHpPA, B IPAKTUYECKOHN AEATETbHOCTH JIIOJEH

MEXAHUKA

2.1

KNMHEMATHKA

2.1.1

MexaHu4deckoe JABHKCHUC. OTHOCHUTEIBLHOCTh
MEXaHHYCCKOT'O JBHXCHHA. Cucremaorcuéra.

Tpaexropus

[lepememienne, CKOpocTb  (CpedHsii  CKOpPOCTb,
MTHOBEHHAs CKOPOCTb) M YCKOPEHHE MaTepHaJIbHOU
TOYKH, MX TPOEKIHUU HAa OCHU CHCTEMBI KOOPIUHAT.

CroxeHnenepeMeeHnil U CI0KEHUECKOPOCTEN

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEUHOE
nBikeHue. ['paguku  3aBHCHMOCTHM  KOOpPJHMHAT,
CKOPOCTH, YCKOpEHHUs, NyTH U MepeMeuieHUs

MaTepHaanoﬁ TOYKH OT BPCMCHUA

CBobOoaHoe nazieHne. Y CKopeHrne CBOOOHOTO

majeHust

KpuonuHnelinoe nBuxeHue. PaBHOMEpHOE IBUKEHNE

MaTepUaIbHOU TOYKH o OKPYKHOCTH.




VYrioBasckopocTh, JUHEWHasICKOpOCThb. Ilepuon wu

gactoTa. LleHTpoCcTpeMUTETbHOEYCKOPEHNE

TexHudeckne yCTPOWCTBA: CIUAOMETP, IBHUKECHHE

CHapAO0B, LCIIHBIC U pCMEHHBIC IIEPEaaAYN

[Ipaktrueckue paboTel. M3MepeHHMe MTIHOBEHHOM
ckopoctu. MHccnegoBaHue COOTHOIICHHUS MEXAY
MyTSIMU, IPOUJAEHHBIMH TEJIOM 32 MOCIEA0BATEIbHBIE
paBHEIE IIPOMEXYTKHU BpeMEHU npu
PAaBHOYCKOPEHHOM  JIBIDKEHMM  C  HadaJbHOH
CKOpPOCTBIO, DPaBHOW HyJr0. M3ydeHue IBHKEHUSA
mapuka B BSI3KOW KUAKOCTH. M3ydeHue IBH>KEHUSA

TCI1a, 6pOI_HeHHOFO TOpU30HTAJIBHO

2.2

JTUHAMUKA

2.2.1

[Tpuniun otHocutenbHOCTH ["anmnes. [lepBriil 3akoH

Herorona. HepuuanbHble CUCTEMBI OTCUYETA

222

Macca tena. Cuia. [IpuHnun cynepno3unuu cui

223

Bropoii 3akoH HbloTOHA /U1l MaTepuaabHON TOYKH B
WHEPIUATbLHON cucreMe oTcuéra (UCO).

TperuitzakoHHpI0TOHAUIIMATEPUATIBHBIXTOUEK

224

3akoH BceMHpHOro TsroreHus. Cuiga TSKECTH.

[TepBast kocmuyeckas ckopocTb. Bec Tena

2.2.5

Cunaynpyroctu. 3akoHl yka

2.2.6

Cuna Ttpenuss. Cyxoe Tpenue. Cuna TpeHUA
CKONIBKEHUSI M cuia TpeHus nokos. Koadduuument
Tpenus. Cuiia CONpOTUBIICHUS TIPH ABHKCHUH Teja B

KHUOAKOCTH HUJIM ra3c

2.2.7

HOCTyHaTeJ'IBHOG n BpamaTCIbHOC JBHKCHUC

abCoFOTHO TBEPIOTO TeTa

228

MOMEHT CuiIbl OTHOCHUTENBHO OCH BpauieHus. 1lnedo

cuibl. YcioBus paBHoBecus TBEpAoro tena B UCO

229

TexHHYecKHe YCTpOMCTBA: MOJIIMITHUKH, JTBUKEHUE

HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTuyeckue paboTsl. 3yuenue ABrkeHUs Opycka

IO HAKJIOHHOM  IUIOCKOCTH IO  JEHUCTBHEM




HecKoNbkux cuil. MccrnenoBaHue 3aBUCHMOCTH CHII
VOPYTOCTH, BO3HHUKaOUMX B jaeopmupyemont
MpYXUHE W PE3WHOBOM 00pasiie, OT BEIUYHMHBI HX
nedopMaruu.
UccnenoBanueycioBruiipaBHOBECUATBEPIOTOTENA,

HMCIOLICTOOChBPAILICHHU A

3AKOHBI COXPAHEHNA B MEXAHUKE

Nmmynse MaTepHalbHOU TOYKH, CUCTEMBI
2.3.1 MaTepHaIbHbIX TOYEK. IMMIyJbC CHIIBI 1 U3MEHEHUE
HMITYJIbCa TeJla
539 3aKoH COXpaHEHUs HMITYJIbCa B NCO.
o PeakTuBHOEIBHIKEHNE
233 PaGoracuibl
234 MOMHOCTbCHIIBI
35 Kunernueckass dSHeprusi MarepuaibHOM  TOUKH.
o Teopema 0 KHHETUYECKOUN SHEPTUH
[TorenmmansHass sHeprud. I[loTeHIManbHAsT SHEPrUsd
36 yIpyro nehopMUPOBAHHOMN NPY>KUHBI.
23 o [ToTennmanpHasIHEPTUATEIABOIU3UTTOBEPXHOCTU3EM
m
[loTeHuuanpHble U HEMOTEHIUATbHBIE CUJIbL. CBS3b
)37 paboThl HEMOTEHLMATBHBIX CHJII C H3MEHEHHEM
o MEXaHUYECKOU SHEPTruu CUCTEMBI TeJ.
3aKOHCOXPaHECHUSIMEXAHUYECKOMIHEPTUH
2.3.8 Yrpyrue u HeynpyruecTOJIKHOBEHUS
939 TexHudyeckne  yCTpOMCTBA:  JIBMJKCHHME  PAaKeT,
o BOJIOMET, KOIEp, NPYKUHHBINA TUCTOJIET
[TpakTrueckue paboTel. M3yueHue CBS3M CKOPOCTEH
5310 Ten npu HEYNpyrom ynape.
o HccnenoBanmnecBs3upaboThICHIIBI c
M3MEHEHUEMMEXaHUYECKOMIHEPTUUTENA
3 MOJIEKVYJISIPHASA ®U3MKA U TEPMOJANMHAMUKA
- OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUU

3.1.1

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKON




Teopur. bpoyHoBckoe  nBwkeHue. uddysus.
XapakTep IBMXKCHUS M B3aUMOJEHCTBHUS YacCTHUL

BEIECTBA

Mogenu cTpoeHus ra3oB, JKHAKOCTEW U TBEPIBIX TEIl
nu OG’bHCHeHI/Ie CBOI>'ICTB BCIICCTBA HA OCHOBC JOTHUX

MoJeen

Macca MOJIEKYJI. KonnuectBo BEIIECTBA.

[TocTostHHass ABoraapo

TemoBoe  paBHOBecue. Temmeparypa u €€

u3Mepenue. [llkanaremneparypllenbcus

Mogaens wuaeanbHoro raza. OCHOBHOE YpaBHEHHUE
MOJICKYJIIPHO-KUHETUUECKOW TEOPUH  HUCAIBHOTO

rasa

AOcomoTHasE TeMIeparypa Kak Mepa CpeaHen
KMHETHYECKOW YHEPIUHU TEMJIOBOTO IBUKEHUS YaCTHUI]

rasa. [lIxanaremneparypKensBuna

VpaBuenue Knaneilipona — MenzaeneeBa. 3akoH

JanpToHa

l"azoBbIe 3akoHBI. M301poOIIECCHl B UICAIBHOM Ta3e ¢
IIOCTOSAHHBIM KOJIMYECTBOM BCIICCTBA: I/I3OTepMa,

n30x0pa, n3obapa

TexHUYeCKHeyCTpOHCTBA: TEPMOMETP, OAPOMETP

3.1.10

[TpakTrueckue padoTel. I3MepeHne Macchl BO31yXa B
KJIACCHOM KOMHarTe.
HccnenoBanne3aBUCUMOCTUMEKTYTAPAMETPAMUCOCT

OSIHMSIpa3peXEHHOrorasa

32

OCHOBbI TEPMOJAMHAMUKHU

3.2.1

TepMoauHamuyeckas cucremMa. BHYTpeHHss1 SHEeprus
TEPMOJUHAMHYECKONH CHUCTEMBI M  CHOCOOBI €&

N3MCHCHUA

3.2.2

KonmnuectBo TemmoTel u  paborta. BHyTpeHHss

OHCPTIHUA OAHOATOMHOI'O UACAJIILHOTO Ira3a

323

Bussr TeIJIONepe1ayun: TETJIONPOBOIHOCTb,

KOHBCKI WA, HU3TYUCHHUC. TemmoéMKoCTh TCia.




VYV neabHas TEILUIOEMKOCTD BEIECTBA.

PacuérkonmyecTBarenoThIIPUTEIUIONEPEAAUE

3.24

IlepBbii  3akoH  TepMoauHamuku. [IpuMeHeHue
IIEPBOr0 3aKOHA TEPMOJMHAMHUKH K HM3O0IPOLIECCAM.

I'paduueckasuHTEepnpeTanusipadoThiraza

3.25

TerutoBble MamnHbL. [IpuHIMIBI JEHCTBUS TENMIOBBIX
MamvH. [IpeoOpa3oBaHusi »HEpruM B TEIUIOBBIX
MammHax. KoapduiueHT moje3Horo  AeWCTBUs
(manmee — KIIJI) TeroBo#t mammubl. [{ukn Kapuo u
ero KIIJ{

3.2.6

Bropoit 3akoH TepMmoamHamuku. HeobpaTumocTs
MpoleccoB B mpupoxae. TemioBble JBUTATENH.

DKosornyeckre npoodaeMbl TEIIO3HEPTETHKI

3.2.7

TexHHYeCKHe YCTPOWMCTBA: JBHUIaTellb BHYTPEHHETO

CropaHus, ObITOBOW XOJOJMIBHUK, KOHTUITHOHEP

3.2.8

[Ipaktuyeckne paborel. M3Mmepenue  ynenbHOI

TEIUIOEMKOCTH

33

AT'PEI'ATHBIE COCTOSHMA BEIHECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpa3zoBanne u KoHaeHcanus. McmapeHue wu

3.3.1 KUATICHWEe. YJlenbHas TeIiota mnapooOpa3oBaHMAL.
3aBUCUMOCTh TEMIIEPATYPhI KUTIEHHS OT JaBJICHUS
330 AOCOIIOTHAS U OTHOCHUTEJIbHAS BJIAXXHOCTh BO3IyXa.
o Hacsiennsiitnap
Teépnoe teno. Kpucrammmueckue u amopdHsie Tena.
333 AHM30TpONIMS  CBOMCTB  KpuCTauioB. JKuuakue
kpuctaiasl. CoBpeMEHHbIEMAaTEpUaIIbI
334 [InaBnenne W KpucTauM3anus. YJelbHas TEIuioTa
o riaBieHus. Cyomumarus
3.35 YpaBHEHHETEIIIOBOrO0AIaHCca
TexHu4eckne yCTpoNuCTBa: TUTPOMETP U IICUXPOMETP,
136 KaJIOpUMETP, TEXHOJOTHH MOJYyYEHHUS] COBPEMEHHBIX
o MaTepUajoB, B TOM 4YHCIE HAHOMAaTepHUajoB, U
HAaHOTEXHOJIOTUU
3.3.7 [Ipaktrueckne paboTel. HM3MepeHHE BIAXKHOCTH




BO3/TyXa

4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
A1 DnekTpu3anusl Tel. DJIEKTpudeckuil 3apsa. [[Ba Buna
o ANEKTPUUECKUX 3apsiIOB
4.1.2 [IpoBOIHMKY, IUBIIEKTPUKH U IOJIYIIPOBOAHUKH
4.1.3 3aKOHCOXPAaHECHUSAIEKTPUUECKOT03apsiaa
4.14 B3anmoneiictBuesapsnos. 3akoHKynona
DJIEKTPUYECKOE noJie. Hanpsioxkénnoctb
4.1.5 JJeKTpUuYecKkoro nons. IIpuHnun cynepno3unuu.
JInHnK HaNpsHYKEHHOCTH 3JIEKTPUYECKOTO MO
116 Pabota cun anekrpocrarnyueckoro nosst. [Toreniumarn.
o PazHocthnioTeHIIMATIOB
4.1 [IpoBOIHMKKM W  AUDIIEKTPUKK B  MOCTOSTHHOM
4.1.7 AIEKTPUYECKOM moJie.
JnnekTpuiecKasnpoHUIIaeMOCTh
OnekTpoémMkocTh. KonaeHcatop. DNEKTpOEMKOCTh
4.1.8 ITIOCKOTO KOHJIEHCaTopa.
DHeprus3apsyKeHHONOKOHIeHCaTopa
TexHuueckue YCTPOMCTBA: BJIEKTPOCKOII,
419 AIEKTPOMETP, AJIEKTpOCTaTUUECKAast 3alluTa,
o 3a3eMJICHUE ANEKTPONpruOOpOB, KOHJIEHCATOp,
KCEPOKC, CTPYWHBIN IIPUHTED
[IpakTuyeckue paboThl. M3MepeHne 3IeKTPOEMKOCTH
4.1.10
KOHJIEHCaTopa
IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEOAX
YcnoBus CyILIECTBOBaHUS MTOCTOSIHHOTO
4.2.1 AJIEKTPUYECKOro Toka. Mcrounuku Ttoka. Cuia Toka.
4.2 ITocTostHHBIN TOK
422 Hanpsioxenune. 3akon OMa 1151 ygacTka enu
423 DJIEKTPUYECKOE COIIPOTHUBJICHHUE. VYnenbHoE
o COMPOTHUBIICHUE BEILIECTBA
424 [TocnenoBarenbHOE,  MapalieIbHOE, CMEMIAHHOE




COCIMHECHHE MIPOBOTHUKOB

4.2.5

Pabora »snexrtpuueckoro Toka. 3akoH JDxoyms —

Jlenia

4.2.6

MOH_IHOCTBBHGKTpI/I‘-IGCKOFOTOKa

4.2.7

anekTpoaBkymas cwia (matee — OJJC) wu
BHYTPEHHEE CONpPOTUBJICHHE HUCTOYHHKA  TOKa.
3akoHOMa IS TIOIHOM (3aMKHYTOM)

anekTpudeckonuen. Koporkoesambikanue

4.2.8

DNeKTpOHHAas MPOBOAUMOCTh TBEPABIX METAJUIOB.
3aBUCUMOCTh  CONPOTUBIICHHUS ~ METAUIOB  OT

Temieparypbl. CBEpXIPOBOIMMOCTh

4.2.9

Onektpuueckuii Tok B Bakyyme. (CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBomauku. CoOCTBEHHass M MPUMECHas
IIPOBOAMMOCTD TNOJIYNpOBOAHMKOB. CBoMcCTBAa p-n

nepexoza. [lomynpoBogHUKOBBIETPUOOPHI

4.2.11

DJIEKTPUUYECKU I TOK B 3JIEKTPOJIUTAX.

DNEeKTpOoNIUTHYECKas! AUCCOLUALIMS. DIEKTPOIIN3

4.2.12

Onektpuyeckuii Tok B razax. CaMOCTOSTENbHBIA U
HECAMOCTOSITEIIbHBIN pazps.
PaznuunbleTUIIBICAMOCTOATENBHOTOpA3pA/Ia.

Monuus. I1nasma

4.2.13

TexHHUeCKHE YCTPOMCTBA: amIEepMETp, BOJBTMETD,
peocTaT, UCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHBIC
IPUOOPHI, 3JICKTPOOCBETUTEIILHBIE IpUOOPHI,
TEPMOMETP  CONPOTUBJICHUS, BaKyyMHBIM JHON,
TEPMHUCTOPBI u dboTOpe3uCTOpHI,

MTOJTYITPOBOTHUKOBBIA U0/, TaTbBaHUKA

4.2.14

[Ipaktnueckue pabotel. M3ydeHue CMeEmaHHOTO
COEIMHEHUS PE3UCTOPOB.
N3amepenne D/IC nCTOYHMKA TOKA U €0 BHYTPEHHETO

conpoTuBieHus. Habmonenuesnexkrponnsa

11 KJTACC




Koapasn KoxnposepsieMmoroa
IIpoBepsieMbled/IeMeHTbICOAEPKAHUS
eja eMeHTa
4 OJIEKTPOAUHAMUKA
MATHUTHOE ITIOJIE. 9JIEKTPOMATHUTHAA MHAYKIINUA
ITocTosiHHEIE MAarduThl. BsaumopeiicTBue
43.1 MOCTOSIHHBIX MAarHUTOB
MarnutHoe nosie. BEeKTOp MarHUTHON MHIYKLIUH.
[Ipunmun cynepno3unuu. JIMHUKM MarHUTHOM
43.2 WHIYKIUH.
KapTunanuHuiiMarHu THOWMHAYKIIUATIOJIATIOCTOS
HHBIXMAarHuTOB
MarnuTHOe 1oe npoBoJHUKa ¢ TokoM. KapTtuna
JIMHUHI TOJs JJIMHHOTO MPSIMOTO MPOBOJHHUKA U
433 3aMKHYTOI'O KOJIbIIEBOI'O IIPOBOJIHUKA, KAaTYIIKHU C
TOKOM. OnbITOpcTeaa.
B3anmopaeiicTBHEnpOBOAHUKOB C TOKOM
434 Cuita AMniepa, €€ MOJyJIb M HalPaBIICHHUE
Cuna JlopeHuma, e€ Moayiab W HampabJICHHE.
4.3 43.5 JIBr>KeHWE 3apsSyKEHHOW YacTUIbl B OJHOPOJIHOM
MarauTHoM noJie. PaGotacuie/lopena
436 SIBIIEHNEINTEKTPOMArHUTHOMMHTYKITUA
437 [ToTokBeKTOpaMarHU THOMMHAYKIIUH
OJIC wuHAyKMU. 3aKOH AJIEKTPOMATHUTHOMN
4.3.8 naaykiuu Gapanes
Buxpesoe snexkrpudeckoe noje. IC uHIyKINn
439 B IIPOBOJHUKE, ABIIKYIIEMCS IIOCTYHNATEIBHO B
OJIHOPOJHOM MAarHUTHOM T0JIE
4.3.10 [IpaBunoJlenna
NunyktuBHOCTH. SIBeHMEe camomHaykiuu. D/C
4311 CaMOMHAYKIUU
4.3.12 OHeprus MarHUTHOT'O TOJIS1 KaTyIIKHU ¢ TOKOM
4.3.13 ONeKTpOMarHUTHOEIOJE
4.3.14 TexHuveckne ycTpONCTBA: MOCTOSIHHBIE MArHWTHI,




AIIEKTPOMArHUTBI, 3JEKTPOABUTATENb, YCKOPUTEIN

SJICMCHTApPHBIX YaCTULl, UHAYKIITMOHHAA I1CYb

[TpakTuyeckue paboThl. M3ydeHue MarHUTHOTO

MOJIsl KaTyIIKK ¢ TOKOM. MccienoBanue neicTBUst

4.3.15 MOCTOSAHHOI'O MarHuTa Ha paMKy C TOKOM.
UccnenoBanuesaBieHUAIEKTPOMAarHUTHOMUHIYK
117041
5 KOJIEBAHU S 1 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA
Konebarenbnas cucrema. CBoOoiHBIE
5.1.1 Koje0aHusl. ["apmoHnueckue KOJIeOaHusI.
[lepuon, yactoTa, aMIIUTyAa U ¢azaxonedanuit
5.1.2 [IpyxnHHBIIMAATHUK. MaTeMaTHYECKUMMassTHUK
VYpaBHeHue rapMOHUYECKUX KoJieOaHM.
5.1.3 Kunematuueckoe u JUHAMHUYECKOE OIUCAHUE
K0J1e0aTeNbHOTO ABHUKCHUS
[IpeBpamienne »HEPruM MpH TAPMOHHYECKHUX
konebanusax. CBs3b aMIUIMTYIBl KoJieOaHUN
514 MCXOIHOM BETMYHHBI C AMILTUTYIaMH KOIeOaH it
€€ CKOPOCTU U YCKOPEHHUS
51 KonebarenbHblii KOHTYD. CBobopHbIe
. ANIEKTPOMAarHUTHBIE KojeOaHUs B HJICATbHOM
KoJe0aTeIbHOM KOHTYDE.
515 AHanorusaMex IyMeXaHnueCKUMH u
AEKTPOMArHUTHBIMUKOJICOAHUSIMU.
®opmynaTomcona
3aKOH COXpaHEHMs] DJHEPruh B HUACAIBHOM
516 K0Je6aTeIbHOM KOHTYpE
BoiHykaeHHbIE ~ MeXaHMuYecKHe  KoJjeOaHHus.
5.1.7 Pesonanc. Pesonancnas KpHuBasl.
By IeHHBICAIEKTPOMArHUTHBIEKOJIEOaHu .
[TepemenHbIi TOK. CunyconganbHbIN
518 [IEPEMEHHBIN TOK.
5.1.9 MomHOCTh IEPEMEHHOTO TOKA. AMIUITUTYJIHOE U




NEUCTBYIONIEE  3HAYEHHWE  CUJIBI TOKa U

HaIpSKEHUS

Tpanchopmarop. IlpowsBoacTBo, mepemaya u

notpebeHue AJIEKTPUICCKOM SHEPTHH.
DKOJIOTMYECKUE PUCKH TPU  MPOU3BOJCTBE
>1.10 3IeKTPHYECKOi SHEPTUH. KyneTypa
HCITIOJIB30BAHUSA BHGKTpOE)HepFI/II/I B
MOBCEIHEBHOMN KU3HU
Texumueckue YCTPOMCTBA: cericmorpad,
S1.1 AIEKTPUUECKUN 3BOHOK, JIMHUU 3JIEKTponepead
[IpakTuueckue paboTHI. HccnenoBanue
3aBUCHMOCTH TIEpHOJIa MaJbIX KoJieOaHU# Tpy3a
5 1 12 Ha HUTH OT MJJUHBI HUTHU U MACChI rpy3a.

HccnenoBanue mepeMEHHOrO0 TOKa B IEMH W3
MOCJIeIOBATENIbHO COEIUMHEHHBIX KOHJIEHCATOPAa,

KaTyIIKH U pPe3ucTopa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanunueckue BOJIHBI, yCIIOBHUS

pacrnpoCcTpaHeHHUS. [Tepuon. CxkopocThb
>21 PacIpoCTpaHeHusl M JUIMHA BOJHBI. Ilonepednbie

Y TIPOAOTIbHBIEBOJIHbI

WNuTtepdepentius u nudpakims MeXaHUIECKUX
522
BOJIH

3Byk. CkopocTh 3ByKa. I'pOMKOCTH 3BYyKa.
223 Bricotarona. Tem6p3ByKa

DEeKTPOMarHUTHHIE BOJHBI. Y CJIOBUS U3ITyYEHUS

3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
224 BekTopoB E, B 11 U B 2IeKTPOMArHUTHOI BOJNHE B

BaKyyMe

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)KECHHE,

IpeJoMIICHHE, HOJISIpU3aLus, T paxus,
323 uHTEpHEPEHITHSL.

CKOpPOCTB3IEKTPOMArHUTHBIXBOJIH
596 [llxana 3y1eKTPOMarHUTHBIX BOJH. IIpumeHeHue

SJICKTPOMArdHMTHBIX BOJIH B TEXHUKE U 6I)ITy




5.2.7

[IpuHOMnBl  paguocBsi3M W TEJIEBHUJICHHUS.
Pagnomoxamusi.
DJIEKTPOMArHUTHOE3arpsSI3HEHUEOKPYKAIOIIENCp

enbl

52.8

Texnuyeckue YCTPOMCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas [WAarHOCTHUKA B
TEXHUKE UM MEJULUHE, panap, paauoONpUEMHUK,

TeneBu30p, anteHHa, Tenedon, CBU-meup

53

OIITHUKA

5.3.1

[IpsiMmonuHeiHOE pacnpoCTpaHEHHE CBeTa B

OZHOPOAHOM cpene. JIyucsera

532

Otpaxxenne cBeTa. 3aKOHBI OTPAXKEHHUS CBETA.

[Toctpoenrie n300pakeHNH B TNTOCKOM 3epKajie

533

[Ipenomiienne cBera. 3aKOHBI TPEIOMIICHUSI CBETA.

AOGCOIIOTHRIMIIOKA3aTEIBITPEIIOMIICHUS

534

[TonmHoe BHYTpeHHEE oTpaxkenue. [IpenenbHblid yron

IMOJIHOT'O BHYTPCHHETO OTPAKCHUA

535

Hucnepcust cBera. CnoxHbIi cocTaB 0enoro

ceeta. LlBer

53.6

Cobwuparorue U paccewBaromie JUH3b. TOHKas
nuH3a. DOKycHOE pacCTOSHME U ONTUYECKas
cuia TOHKOW JIMH3BL. [locTpoeHune n3oOpaxeHui
B COOMpalOIMX M pPacCeMBAIOIIUX JIMH3AX.
®opmysia  TOHKOM  JIMH3BL. Y BEJIUYEHHUE,

JTaBaeMOECIUH30H

5.3.7

[IpenenpInpuMEeHUMOCTUTEOMETPUYECKONONTUKHI

53.8

HNuTtepdepennus CBETA. Korepenrtnsie
UCTOYHHUKHU. Y CIIOBUS HaGJIIO,Z[GHI/I}I MaKCUMYMOB
U MUHHUMYMOB B WHTEp(EpPEHIIMOHHON KapTHHE

OT ABYX CI/IH(baBHBIX KOTCPCHTHBIX HCTOYHHUKOB

539

Hudpakus csera. [ludpakunonHas pemérka.
VYcnoBue HaOMIONEHHUS TJIABHBIX MaKCHMYMOB
OpU TaJeHHM MOHOXPOMATHYECKOrO CBETa Ha

TU(PaKIMOHHYIO PEIIETKY




5.3.10 [Tonspuzanusceera
TexHuueckue  yCTpOMCTBA: OYKH,  JIyla,
doroamnmapar, MPOEKIIMOHHBIN anrmapar,
531 MHKPOCKOII, TEJIecKOIN, BOJOKOHHAs OINTHKA,
TG PaKIMOHHAS PEMIETKA, TTOISPOU
[IpakTuyeckue paboTsl. V3MepeHne mokazaTens
MPETOMIICHUS. HUccnenosanue CBOJCTB
5.3.12
M300paXKeHUA B JTUH3aX.

Hab6monennenucnepcuncaera

BJIEMEHTBI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTU

6.1

['panuubl MIPUMEHUMOCTH KJIACCUYECKOM
MEXaHUKH. ITocTymatsl TeopUu
OTHOCUTENIbHOCTH:  WHBAapHUAHTHOCTb  MOIYJS
CKOpPOCTHM  CBeTa B  BakyyMme, MpPUHLUI

OTHOCHUTEJILHOCTHA DHWHINTENHA

6.2

OTHOCUTENHHOCTh OTHOBPCMCHHOCTH.

3amenyieHne BpeMEHH M COKpAIEHNE JJTHHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsa3p Macchl C DHEPruel ©  HUMITYJIbCOM
cBOOOIHOM YaCTHIIBI.

DHEPrusnoKosCBOOOTHONYACTHIIBI

KBAHTOBAS ©®U3NKA

7.1

DJIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

@®otonbl. Popmyna Ilmanka cBA3M BHEpruu
dboToHa Cc ero 4YacToToW. OHepruss U

uMIyinbchoToHa

OtkpeiTie u  wuccrnenoBanue  ¢Gorodddekra.

Omnpitel A.I'. Cronerosa. 3akonsipororddexra

VYpaBuenne OunmTeliHa s doTodddekra.

«Kpacnas rpanuna» gortosdpdexra

7.1.4

Hasnenue ceeta. Onbitel [1.H. Jlebenera

7.1.5

XUMHNYECKOENEHCTBUECBETA

TexHuueckue YCTpOMCTBA: (bhOTOdIEMEHT,

dboTonaTuuk, conHeyHast baTapesi, CBETO IO,




7.2

CTPOEHHME ATOMA

7.2.1

Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo
HCCIIE0BAHUIO CTPOCHHS aTOMA.

[InanerapHasiMoaenpaToMa

7.2.2

[Tocrynatet bopa. M3nydeHue u mOIUIOLIECHHE
(OTOHOB TIpH TEPEXOE aToMa C OJTHOTO YPOBHS
SHEpPruu Ha JPYTOM. BupasicnekTpos.

CrexTpypoBHEHIHEPTUMATOMABOOPOAA

7.2.3

BosiHOBBIE cBOMCTBa yacTul. BonHbl ne bpoitns.
KopmyckynsipHo-BostHOBOM myanu3m. Judpaxims

OJICKTPOHOB Ha KpUCTaJlJIaX

7.2.4

CrionTaHHo€ n BBIHYXXJICHHOC H3JTy4YCHHUC.

YCeTpoicTBO U IPUHITUTT PAabOTHI J1azepa

7.2.5

TexHudeckre yCTpONCTBA: CIIEKTPAJIBHBIN aHAIU3

(cmexkTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTEP

7.2.6

[TpakTrueckue paboTHI. Hab6mronenune

JINHENYATOr O CIIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Merons! HaOII0ACHUS u perucTpanuu

SJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTtkpbITHE pPaarOaKTUBHOCTH. OnbIThI
Pezepdopna o OIIPENIETICHUIO cocTraBa
paanoakTuBHOTO W3nmydeHus. CBoiicTBa amb(a-,
Oera-, ramMmma-Hu3Iy4eHHs.. Bnusinue

PaaAuOaKTUBHOCTH HaA JKHWBBIC OPraHU3MbI

7.3.3

OtkpbiTHEe TNpoTOHAa W HeWTpoHa. HykioHHas
Mozaenb sapa leiszenbepra —  VBaHeHKo.

3apsansaapa. MaccoBoeuncnosapa. M3oTomnst

7.3.4

Anbda-pacnian. DIEKTPOHHBIH U TMO3UTPOHHBIN
Oera-pacnas. I'amma-u3nydenue. 3aKkoH

pPaaArOaKTUBHOI'O paciiazaa

7.3.5

OHeprus CBSI3M HYKJIOHOB B sjape. SnepHble

cuibl. Jledekt Macchl siapa

7.3.6

Snepubie peakuuu. JleneHue u CUHTES ep




7.3.7

Snepubiii  peaktop. TepMosnepHbIA CHHTE3.
[TpoGnemMbl ¥ TEPCIIEKTUBHI SIIEPHOM SHEPTETUKH.

DKOJOTUYECKNEACTIEKThISIEPHOUIHEPT€TUKH

7.3.8

DneMeHTapHble YacTUIlbl. OTKPBITHE MO3UTPOHA.

OyHIaMEHTAIbHBIE B3aUMOJACHCTBUS

7.3.9

TexHudeckue yCTpPOWCTBA: JO3UMETP, Kamepa

BuiibcoHa, simepHbIi peakTop, aToMHas bomba

7.3.10

[Ipaktrueckue pabotel. McciemoBanue TPEeKOB

gacTull (1o TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qH0r0 Heba. Co3Be3nus, sipkue 3BE3BI,

IIJTaHEThI, UX BUAUMOC IBUXXCHUC

8.2

Conneunas cucrema. [lmaHeTsl 3eMHOM I'pyNIIbI.
[InaHeTBI-TUTaHTBl U UX CIYyTHHUKH, KAPJIMKOBBIE

mwraneTsl. ManbieTenaCoTHEYHONCUCTEMBI

8.3

Connne, dortochepa u armochepa. ConHeunas

AKTUBHOCTD

8.4

Ucrounuk sneprun CoJiHIIA U 3BE3NT

8.5

3BE3/IbI, UX OCHOBHBIE XapPaKTEPUCTHUKH: Macca,
CBETUMOCTb, paauyc, TeMIeparypa, X
B3aMMOCBsI3b. JlnarpaMMa «CreKTpaibHbIA KJIacc —
CBETHMOCTBY. 3BE3 Bl TJIaBHOM
IOCJICIOBATEIFHOCTA. 3aBHCHMOCTh  «Macca —
CBETUMOCTb JISL 3BE3] TJIaBHOM

IIOCIICA0BATCIIBHOCTHU

8.6

Buyrpennee crpoenue 3BE3n. CoBpeMEHHBIE

NPEACTAaBJICHUA O IPOUCXOXKIACHHUKW W 3BOJIOLIWHU

CorHiia 1 3BE311. DTabDKU3HU3BEZT

8.7

Mneunslii I1yTe — Hama [Nanaktuka. CrimpanbHas
CTpyKTypa Il'amakTukm, pacrpeneincHue 3BE3N,
ra3a u nouid. Ilonoxxenue n neuxenue ComHia B
l"amakTuke. [Tnockas u chepuueckas

noacucTeMbl [ alakTUKHU

8.8

Tunsl ranaktuk. PangvoranakTuku W KBa3apsbl.




UéEpHble ObIpHI B AApax ralakTHK

Bcenennas. Pacmupenue BceenenHoi. 3akoH

Xab0ma. PaszOeranme ramaktuk. Bospact u

8.9 panuyc Bcenennol, Teopusi boiabmioro B3phIBa.
Mopneins «ropsuerBceneHHOM.
PennkroBoensnydyeHue
MacmrabHas CTPYKTypa Bcenennoid.

8.10 MertaranakTuka. Hepewménnrle poOIEeMbI

aCTPOHOMHU




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

Yueonuxk U. M. Ilepbimkuna u A. U. UBanoBa (131aT€IHCTBO

«IIpocBenienue»)

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






