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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YpPOBHE CPEIHEr0 OOUIEro
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE NOJOXKEHUN W TpeOOBaHUU K pe3yJibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHON Mporpammbl, mpeacTaBieHHbXx B OI'OC
COO, a Ttakxke c yu€roM denepaibHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLIETILIUM TpenojiaBaHust yuyeoHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpraHMu3alusIX Poccuiickon denepauuu, PEATU3YIOLINX OCHOBHEIE
00pa3oBarebHbIE NPOrPAMMBbI.

ConmepxaHnue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢usznke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METaNpPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTH PEAM3alUUd MEXKIIPEAMETHBIX
CBs3e (DM3BHKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TMpenaMeramu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE 1I€JIM M3Y4YeHUs (DU3UKU HAa YPOBHE CPEIHEro oOIIero
o0pa3oBaHus, IUIAHUPYEMBIE PE3YNIbTAThl OCBOEHUS Kypca (DU3UKU: JTMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbBIE (Ha 6a30BOM YpOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3MKK Ha OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUs;

e cozepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm 00ydeHusl.

duszuka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPUPOABI, BBICTYMAs B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxatomem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIINMA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEMH,
busndeckoir reorpadueir u actpoHommer. Vcmonp3oBaHWE W AKTUBHOE
npUMEHEeHHe (U3UYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHMUS
KOCMOCA, TOJIYYEHHS] HOBBIX MAaTEpPHUalOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢u3MKu BHOCHUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpa oOydaromuxcs, B (GOPMUPOBAHME YMEHUW MPHUMEHSATH
HAy4YHbIA METOJI MO3HAHUS MPHU BHINOJIHEHUU UMHU Y4€OHBIX UCCIIEOBaHUMN.

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



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lenoB (U3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUUECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QuU3MKU
0o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusiercs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NTpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJOTHYECKHUMH MPOOIEMaAMH.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc ¢dusukm  mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHUIIOKECHUM
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXIeHUs
npo0sIeM palMOHAIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHHs SBISAIOTCA (Pu3mueckue Teopuu (PopMHUpPOBAHUE MPEICTABICHUNA O
CTPYKType MOCTpOeHHUs (PU3UUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
INPUHLHIIOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NOPUPOJE, TpaHHIAX
NPUMEHUMOCTH TEOPHUH, Uil ONUCAHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0A B Kypce (PU3UKH peallu3yeTcsl MPEexae
BCETO 3a CUET OpraHU3allid IKCIECPUMEHTATHHOU ACSATEIBHOCTH O0YUYarOIIUXCA.
Jnst  6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO HMCHOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1A0OpaTOpPHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUH CHUCOK YUYEHUUYECKHUX
IpakTHUeCKUX paldoT. BoljeneHue B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JIJIi KOHTPOJIEI U OIIEHKH, OCYIIECTBISECTCS  YYaCTHUKAMU
00pa3oBaTeNbHOr0 Ipollecca MCXOAs U3 OCOOCHHOCTEH IUIAHMPOBAHUA U
ocHamieHus: kabuHera ¢uiuku. Ilpu »>TOoM obecneuynBaeTcsi OBJAJICHUE
0o0y4JalmuMUCs YMEHUSMU MNPOBOAUTH KOCBEHHBIE W3MEpPEHUs, MCCIEIOBaHUS
3aBHCHUMOCTEH (PU3NYECKUX BEJIWYMH M TOCTAHOBKY OINBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonplioe BHUMaHHME YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aga4. [Ipy »TOM M pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SIBHO
3aJJaHHOU (PU3NUECKON MOJENBIO, MTO3BOJISIOIINE IPUMEHITh N3yUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaK U HWHTETpUpPYs 3HAHHUS U3
pa3HbIX pa3nenoB. il KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0o0BsICHEHHE TMPOTEKaHHUA (U3UUYECKUX SBJICHUH M TPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIH IJI CHTyallMd MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k wMarepuanbHO-
TEXHUYECKOMY OOECIEYeHHI0 ydeOHOTOo Tpoiecca 0a30BBIA ypOBEHBb Kypca
(Gbu3KMKN Ha YpOBHE CpelHero 001iero oopa3oBaHus JOKEH N3Y9aThCs B YCIOBHSIX
peIMETHOTO0 KaOuHeTa (M3MKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKiIa. B kabunHere (pu3MKM TOMKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpYAOBaHWE ISl BBITIOJIHCHHS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUCHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
00opyI0BaHUeE.

JlemoHCcTpanoHHOE  000OpyanoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHH  C
OPUHLUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMMe Mo (PU3MKE KIIOUYEBBIX JIEMOHCTpAIMil masis
UCCIICIOBAaHMUSI ~ U3y4YaeMbIX SIBJICHUW M  TPOIECCOB, OSMIUPUYECKUX U
(dyHIaMEHTaIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHCHHIA.

JlabopatopHoe o0OoOpymoOBaHHWE [JISI YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHJE TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1a60paTopHOTO O00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMIUJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BH/JIE ITU(PPOBBIX JTa00paTOPHH.

OCHOBHBIMU 1ENISIMU U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIFOTCS:

e (opMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (PopMHUpOBaHHE
UCCJIEIOBATENLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM;

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

e (dopmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
buznyecKuX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3MKK AJS PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne ATUX 1ielei 00ecreunBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

nporecce u3ydeHus Kypca GU3NKH Ha yPOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHUOOpETEHHE  CHUCTEMBl  3HAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJIIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DM3MKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsSCHeHHsS] (PU3NUYECKUX SBICHUW B TIPUPOAE € IS TPUHITHUSL
MIPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pPa3Iu4HbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3aJady, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3nanue GU3NUeCcKo MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

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

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIBHOTO IUIAHWPOBAHUS U TMPOBEIACHUS
(Gu3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEPHpPETalud HH(pOpMAaIHH,
oTpezeNieHus! JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTarta;

e CO3JaHUE YCJIOBUU JUI PA3BUTHsS YMEHUMN NPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPYECKOU 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 HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [€JaeT BBIOOP
npoBeleHusl J1ab0opaTopHbIX pabOT M OMBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIMUXCS.



COJEPXXAHME OBYUEHUA
10 KJTACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HayuHble METOABI NMO3HAHUSA OKPYIKAOILIETO
mupa. Ponp dkcnepuMeHTa W TEOPUM B IIPOLECCE ITO3HAHUS IIPUPOABI.
OKCHEpUMEHT B (PU3UKE.

MonenupoBanue (u3MUecKUX SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[TpuHIMIT COOTBETCTBUS.

Ponp u mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HAyYHOM KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

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

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemelienne, CKOpPOCTh (CpeaHSAS] CKOPOCTb, MTHOBEHHAasi CKOpPOCTH) M
YCKOPEHUE MATEPUATBHOW TOYKH, UX NPOEKIMM HA OCHU CUCTEMbI KOOPJHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, NyTH H© NEPEMEIICHUS
MAaTE€PUAJIBbHON TOUYKU OT BPEMEHH.

CBoOonHoe najieHue. Y CKopeHre cBOOOHOTO MaIeHuS.

KpuBonuHeitHoe  aBmkeHue. JIBUKEHME  MaTepuajlbHOM TOYKH 1O
OKPY>KHOCTH C IOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHAS
ckopocTs. [lepuon u yactora oOpamienus. LieHTpocTpeMuTeNnbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIHUIOMETD,
JBH>)KCHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MTEPEIavun.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WIUTIOCTPALUsS KHHEMATUYECKUX XAPaKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpa3zoBaHue TBMKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3PEKEHHOM MIPOCTPAHCTBE.

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



H3mepenne yckopeHus CBOOOHOTO MaCHHUS.

Hanpasnenue ckopocTy py ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomoi

N3yueHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLICHHST MEXAY INYTSIMHU, NPONMJAECHHBIMU TEJIOM 3a
IIOCJIEAOBATENBHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM MPH PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IApUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuammn  otHocutensHOCTH  [anmunes. Ilepeeli  3akoH  HproToHa.
HNHepruanbHble CUCTEMBI OTCYETA.

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

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

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

Tpenue. Bunpl Tpenus (1mokosi, ckoyibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperue. Cusa TpeHHs CKOJbKEHUs U cuiia TpeHus nokos. KoapdunueHT tpenus.
Cuna conpoTUBIEHUS IPU IBH)KEHUH TeJla B )KUIAKOCTH WJIU Tase.

[TocTynarenpHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpaunleHud. [lnewo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TENA.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHE: IOIIIUITHUKM,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CUJIbI YIIPYTOCTHU OT Jiepopmanumu.

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 MIIOCKOCTH.



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

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOIO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonwl coxpanenus 6 MexaHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJibCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE ABUXKEHUE.

PabGora cuiabl. MOIIHOCTE CHJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOUKU. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPTHUs yIOpyro
nedopmupoBaHHoi  npyxkuHbl.  [loTeHuuManpHas  SHeprust Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHmuanpHple W HENMOTCHIHaIbHBIE  cuibl.  CBsi3b  paboOTHI
HEMOTEHIMANBHBIX CUJI C U3MEHEHHEM MEXAHUYECKOM HSHEPrHuu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUHU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeCKre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoq NOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3ydyenne aOCOIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHUS] PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgekyasipuast U3nKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Juddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBAa. Monenu CTpPOEHUs Ta30B, XKUIAKOCTEH U
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsnl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

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



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHHM HACAITBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEW KHWHETUYECKOM SHEPIUM TEIUIOBOrO JBWXKEHUS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akon JlanbToHa. M30mponeccsl B UAECATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
nu3obapa.

TexHuyeckue yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJ OPraHUYECKUX COCIMHEHUM.

OneIThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onsita IllTepHa.

OnBbITHI, JTIOKA3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, nurocTpupyronas mpupoay JaBJICHHS T'a3a Ha CTEHKU COCya.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBI, IABJICHUS U TEMIEPATYPbl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHaMuueckas cucrema. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHnenus. KonudectBo Teminotel U padota. BHyTpeHHsis
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3JIy4eHUE. Y IelibHasi TEIIOEMKOCTh BEIllECTBA.
KonruecTBo TEMIOTH NpH TEIIoNepeaye.

[Tonsitue 00 amuabatHoMm mpouecce. I[lepBbli 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKH K H3oImpolieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTuMOCTh MPOIIECCOB B IPUPOJIE.

TermoBble  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 TMPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOIMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

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

M3meHeHne BHyTpEeHHEN SHEPruu (TeMIlepaTypbl) Tela Py TeIuionepeaye.

OneiT no anuabaTHOMYy pacIIMPEHUI0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopaenu napoBoil TYypOUHBI, JBUTATENS] BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecammniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u koHmeHcamnus. Mcmapenue u kurenne. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TEIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT JABICHUS.

TBépnoe Teno. Kpucramninueckue u amopdHbie Tena. AHU3OTPOIHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuainbl. [lnmaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBieHus. CyOaumanus.

YpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU IMOJYyUYECHHUSI COBPEMEHHBIX MAaTEpPHUaJOB, B
TOM YHUCJIE HAHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune npu noHW>KEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHHUs BIAXKHOCTH.

HaGmronenue HarpeBanusi v IIaBJICHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMOHCcTpanusi KpuCTaoB.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

W3mepeHre OTHOCUTENBHON BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inekmpocmamuxa
DnekTpusaius Teia. JNeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUYECKHX
3apsaioB. [IpOBOJHUKH, MUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO0 3apsija.
B3anmopeiictBue 3apsnoB. 3akoH KynoHa. ToueuHbIN 31€KTPUYECKUI 3apsil.
Onektpuyeckoe nosne. Hanpssk€HHOCTh  AnekTpuueckoro mosid. [lpuHnun



CYNEPIO3UINH INEKTPUUECKUX MOJIeH. JIMHUKM HAnpsHKEHHOCTU 3JIEKTPUYECKOIO
HOJISL.

PaGora cunm  oamekrpoctatmueckoro  mousis.  [lorennman.  PasHoCThb
NOTEHUHUAIOB. [IpOBOJHHMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM  IIOJIE.
Jusnexrpruyeckasi NPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE MPUMEHEHHE: SIJIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTaTHUUECKasi 3alllUTa, 3a3eMJICHHE JJIEKTPONpHUOOpPOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN anmnapar, CTPyHHBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HAYIIEKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTHuecKas 3aluTa.

JIMDIEKTPUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaaH
IIJJACTHH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3mepeHne 3neKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmosannwiii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuiia Toka. [locTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma 115 yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUila WM BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3akoH Oma 171 OJTHOM (3aMKHYTOM) 3yiekTpuueckoi nenu. Kopotkoe 3ambikaHue.

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

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKHY. CobOcTBeHHas U [pUMECHas IPOBOJIMMOCTh
NoJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexoia. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJUTOB.
DNEKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.



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

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, ODJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN U0/, TaJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HANIPSKEHUS.

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

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Cwibl. KOpoTKoe 3ambIKaHue
raJIbBAHUYECKOTO JJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TNOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3yyeHnue cMenaHHOro COeIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBJIICHUS.

Habmronenue snexkTpoiamsa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro yposHsa B 10 kjacce oCyIIECTBISIETCS C
Y4ETOM COAECPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MAaTEMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (pakT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEHHas (QyHKIuS,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIMU HA OCU KOOPJIMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupojae, auddysus, ocMoc,
TEII00OOMEH KMBBIX OPraHU3MOB (BUJIBI TEILIONEPEAAyuH, TEIUIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

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



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

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOMAIIUIHUKH, HCHOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYIHE), IBUIaTelb BHYTPEHHEIrO
Cropanusi, maposas TypOuHa, OBITOBOM XOJOAWIBHUK, KOHAULMOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMAaTEpPHUAlOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWHBIH IPUHTED, AIEKTPOHArpPEBATEIbHbBIC npuodopkI,
3IIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KJTACC

Paznen 4. JinekrpoanHamuka

Tema 3. Maznummnoe noje. IN1eKMpPOMAZHUMHAA UHOYKYUSA

[locTossHHBIE ~ MarHuThl.  B3aumopeicTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bekrop MarnuTtHOM wuHAyKIMM. [IpuHmmn cynepnosuunn
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAyKIWU. KapTuHa JMHUM MarHUTHOU
WHIYKIWH TOJISI TIOCTOSSHHBIX MArHUTOB.

MaruutHOoE€ 1MOJ€ NPOBOJHHUKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cubl Jlopenua.

SIBneHne AnEeKTpOMAarHMTHOM HMHAYKIUU. [IOTOK BeKTOpa MarHWTHOM
UHIYKIUU. ODJIEKTPOJBIKYIAsi CUjJda HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexkrpuueckoe 1mose. OIJEKTPOIBHXKYIAs CUjla HHAYKIUUA B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJAHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb. SIBIEHME CaMOMHIYKLIMH. OJEKTPOJBMXKYIIAs CHUia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS T1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIUX MAarHATHOTO TTOJIS.

BzaumopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cumel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHune 3IIeKTPOMarHuTHOW UHIYKIIAH.

ITpaBuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiieHME CAMOMHTYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHWUS.
["apmonnyeckue konebanus. [lepuoa, yacrtora, amrmumryga u (aza KoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPaBHEHHE TAPMOHHYECKUX
kosebanuil. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHWYeCKUMU U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPTUU B UJCATBLHOM KOJIeOATEIHLHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHykIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennpiii  TOK. CHUHYCOMJANbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA WU
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya u NOTpeOICHUE INEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOSHEPIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue ycTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepeiay.

Llemoncmpayuu

HccnenoBanne mnapaMeTpoB KOJeOATEIBHONW CHUCTEMBI (MPYKUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



HaGmronenue 3aryxaromnmx KojieOaHui.

HccnenoBanune cBOMCTB BBIHYXICHHBIX KOJIeOaHUH.

Ha6nronenue pe3onanca.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcuuorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAIMPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1oCIEnOBAaTENBHOM COEAMHEHMM PE3UCTOPA, KaTYyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaenb TuHUYN IIEKTPOIIEpEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

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

HccnenoBanue INEpEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmMpoMaAZHUMHbIE 60JIHbL

Mexanuyeckue BOJIHBI, YycCioBHsS pacnpoctpaHeHus. llepuon. Ckopocth
pacnpocTpaHeHusT W JyIMHA BOJIHBL. [lomepedHble W MPOJIOJIBbHBIE BOJIHBI.
WnTepdepenius u quppakuuss MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

ONEeKTPOMArHUTHBIE BOJHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuenTanus BektopoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIIEHHE, MOJsIpU3anus, Audpakuus,
uHTepdepenius. CKOpocTb dJEKTPOMArHUTHBIX BOJIH.

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

[IpyHLIMIBI paguoCBs3U U TeneBuaAcHus. Pagnonokanmys.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKkue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOJ0JIbHBIX BOJH.

KoneOmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habmonenue oTpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnn u qudpakiiuy MEXaHUIECKUX BOJTH.

3BYKOBOM pPE30HAHC.

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



HccnenoBanne  CBOMCTB — DJEKTPOMATrHUTHBIX — BOJIH: OTpaXkCHHUE,
pesoMIICHUE, MOJSIpU3alns, AUPPaKIysl, UHTEpPEepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacIpOCTpaHEHUE CBETA B
OJIHOpOHOM cpene. JIyd cBera. TOUCUHBIN HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoeHue nzoOpakeHuil B
IIJIOCKOM 3€pKaje.

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

Hucnepcus ceeta. CroxxHbIi cocTaB O6enoro cBeta. LBer.

Cobuparonie u pacceuBaromue JuH3bl. Tonkas smH3a. DokycHoe
paccTosiHuE W ONTUYecKas cuia TOHKOW JMH3bL. [locTpoeHue u3zoOpaxeHuid B
coOMparoIIMX U pacceuBaOIIMX JiMH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHHE,
JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontmka. HWuTepdepenmus cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

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

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M TMPAKTUYECKOE NPUMEHEHUE: OYKH, JIyIa,
doroanmapar, NPOEKIMOHHBIN amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOIIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE pacCHpOCTPAaHEHUE, OTPAKEHUE M MPEIOMIICHUE CBETA.
OnTuueckue mpruOOpPHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mosellb CBETOBOA.

HccnenoBanue cBOMCTB M300pakeHU B JTHMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmronenune natepdepeHnm crera.

Ha6mronenue nudpaximm ceera.

HabGmronenue nucnepcun cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi



M3mepenne nokasaress npesioMIIeHNs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHU B JTHMH3AX.
HaGmronenue nucnepcun cera.

Pa3znen 6. OcHOBBI crieIHAJIBHON TEOPHMH OTHOCUTEIbHOCTH

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

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aAMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHEeprus U UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

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

Paznea 7. KBanToBasi pusuka

Tema 1. Dnemenmol K6AHM OO ONMUKU

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

OtkpeiTre u uccnenoBanue Gororpdexra. OnbiTet A. I'. CroneroBa. 3akOHbI
dboroaddexra. YpaBuenue DuiHITeHA 1711 doTodPdexta. «KpacHas rpanuiiay
dboTtoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHaudeckue yCTpONCTBA M MPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, COoJIHEUHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®otorh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHemHET0 (poTodddekTa.

Ceroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3nmydenune u morsomieHue
(GbOTOHOB MpU Mepexoje aToMa C OAHOTO YpPOBHSA JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPIrUH aTOMA BOJIOPOJA.

BonnoBble cBoiicTBa yactuu. Bonnsl ne bpoitnsa. KopnyckynsipHO-BOJIHOBOM
Jyallu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopuenb onsita Pesepdopra.
OnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi
HalGmronenue nmuaeityaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIIOKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiThl  Pesepdopaa  mo  ompeneneHuio  cocTaBa
paanoakTHBHOTO wW3nydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3TydCHHUS.
Bnusinve paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA W HeWTpoHa. HykimonHas monenb snapa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tonsl.
Anbda-pacnaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaJIMOAKTUBHOI'O pacraja.
DHeprus CBS3M HYKJIOHOB B simpe. SAnepHbie cuibl. Jleext maccer sapa.
Snepnpie peakuuu. /leneHne u CUHTES SA€Ep.
Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHBBI
SIZICPHOM SHEPTEeTUKU. DKOJOTMUYECKUE ACTIEKTHI SIEPHON YIHEPTETUKHU.
OnemeHTapHble YaCcTULbl. OTKPBITUE TO3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMK 3JIEMEHTAPHBIX YACTHII.
dyHaMeHTalbHbIe B3auMOieicTBUs. EMUHCTBO (pn3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, simepHblil peakTop, aToMHasi 6omoa.
Llemoncmpayuu
CU€TUrK MOHU3HUPYIOIINX YACTUL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM oTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKiIagHOEe 1 MUPOBO33PEHUECKOE 3HAUECHUE
aACTPOHOMMUH.

Buna 3Bé3mnoro neba. Co3Be3amsi, sSpKHe 3BE3IBI, TUTAHETHI, WX BUIANMOC
JIBUKEHUE.

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 3BE37 TJIAaBHOW IOCJEA0BATENLHOCTH. BHyTpeHHee cTpoeHue



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

Mneunstii Ilyte — Hama I'anaktuka. [lonoxkenue u nuxenue CoJyiHLIA B
[Nanaktrke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B A1paAX
TaJIaKTHK.

Bcenennas. Pacmmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raimakTuk.
Teopus bonpmoro B3peiBa. PenmkToBoE U3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEACIICHUS MOJI0KEeHNUSI HEOSCHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31sA CEBEpHOro MOJyIIapHs U IPKHUE 3BE3BI.

HaGmronenus B teneckon Jlynsl, muranet, Mieunoro I1ytu.

O0o0marmniee NOBTOpeHue

Ponr ¢usmku w acTpoHOMHUHM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M ATUYECKOHN cepax NesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (U3UKHU
Y aCTPOHOMUH B COBPEMEHHOUN HAay4YHOW KapTHHE MUPA, pojb (GU3NUECKON Teopuu
B (GOpPMHUpPOBAHUM TIPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3NYecKO KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 06a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Quanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHWH HA OCH KOOPIAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOHBIE DJIEMEHTAPHBIX (QPYHKIUH, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpe/eeHue IONIaaAn MITOCKUX GUryp u o0bEMa Tell.

buonoeus: »nexTpuueckue SBICHUS B JKUBOW Mpupojne, KonebaTenbHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIE, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

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



l'eocpagpua: MarHuTHbBIE TOJIOCA 3€MIJIM, 3aJ€Kd MArHUTHBIX PYI,
boTochEMKa 3eMHOM MOBEPXHOCTH, IPEICKA3aHUE 3EMIICTPSICEHU.

Texnonocus: JIMHAMA DJICKTPONEpeNad, TIEHEpPaTOp IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKLIMOHHAS II€Yb, pajap, PaJlUONPUEMHHUK, TEJIEBU30D,
aHnTeHHa, TenedoH, CBY-meub, MpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHeuHas OaTapesi.



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

OcBoenune yueOHOTO Tpenmera «®Du3nWka» HaA YPOBHE CpPEIHETO OOIIeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» AOTKHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMUXCAd PYKOBOJCTBOBATHCA
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIW, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHWH, COOTBETCTBYIOIIHMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alMi OCHOBHBIX HAIPaBJICHUN
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIMH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIEUETIOBEUYECKUX TI'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, yuacTBOBaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJICICTBOBATH C COLIMATbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

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

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PELICHUS,
OPHEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCIIE B
NEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIaJIa B TOCTPOECHUE YCTOWYUBOTO Oy IyIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npUCyIIEro (pu3nyeckoil HayKe;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON NesATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpIIATh OCO3HAHHBIN BHIOOD
Oyayieil npodeccun U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(GU3MKYN Ha TPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rH4eCKOr0 BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh HIKOJIOTMUYECKON KYJIbTYpBl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa dKOJOTMYECKHUX IpodiieM;

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

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HAaNpaBICHHOCTH Ha
OCHOBE UMEIOUIMXCS 3HaHUH 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUECKON HAYKH;

OCO3HAaHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IPOLECCE
U3ydeHUsd  (QU3MKU  OCYLIECTBJISATh  IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIBHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornyeckue aeiicTBuA:
CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JCATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3NYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4ETOM aHalv3a HUMEIOIIUXCS
MAaTE€PUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKU MOCIEACTBUI IESITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEaJbHOTO,
BUPTYAJIILHOTO 1 KOMOMHUPOBAaHHOTO B3aWMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIAJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU IOHATHUSAMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIa/IETh HABBIKAMHU Y4eOHO-MCCIEI0BATENbCKON U MPOEKTHOU JESTEIbHOCTH
B 007aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY HOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B MIO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPeoOpa30oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCIIE MIPH CO3JaHUH YUeOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISAITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBATh 3ajauyy,
BBIJIBUTaTh TUIOTE3y €€ pPEeLIeHHs, HAaXOAWTb apryMEHThI AJS JOKa3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pEUICHUS 3a7auyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

CTaBUTh U (OpMynupoOBaTh COOCTBEHHBIE 3aJaud B 00pazoBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DUBHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb NEPEHOCUTh 3HAaHHWA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KHU3HEIeATEIIbHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE IOAXO/bI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIaJIeTh HABBIKAMU TOJy4YeHUs HMHPOpManuu (U3MUECKOro COAepNKaHUA U3
UCTOYHUKOB PAa3HbIX THIIOB, CaMOCTOSITEJIbHO OCYILECTBJIATh IOUCK, AaHaJM3,
CUCTEeMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALUK Pa3TUYHBIX BUAOB U (opM
IpEICTaBICHNUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIUY;

UCTOJb30BaTh  CPEACTBA  MH(POPMALMOHHBIX W  KOMMYHHKAIMOHHBIX
TE€XHOJOTHM B PELICHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3amad  C CcoOMofeHrueM TpeOOBaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPaBOBbIX U  JITHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

cO3/1aBaTh TEKCThl (PU3MYECKOTO COJAEP)KAaHUS B PA3IMYHBIX (opmarax ¢
yu€TOM HazHayeHHs] HHPOPMAIIUHU U LIEJICBOU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTU3alllu.

KoMMyHHKATHBHBIE YHHBePCcAIbHbIE YUeOHbI€ TeiiCTBHUS:
OCYIIECTBIISTH 00IIEeHNEe HA YPOKax (DM3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMAT4YaTh
KOH(JIMKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HUCIOJIB30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATbHON
paboThI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX NEHCTBHH C Y4ETOM O0OIIUX
WHTEPECOB M BO3MOYKHOCTEH KaKOTO WICHA KOJUICKTUBA;

NpUHUMATh TIIM  COBMECTHOM  JI€ATETLHOCTH, OpPTraHW30BBIBATh U
KOOPAMHHUPOBATh JNCHUCTBUSA MO €€ JOCTHKCHHWIO: COCTaBIATh IUIAH JCHCTBHIA,
pacnpenensaTh poid C y4€TOM MHEHUH YYacTHHUKOB, OOCYXJaTh pPe3yJIbTaThl
COBMECTHOH paboTHI;

OIICHMBATh KAadeCTBO CBOETO BKJIaJa M KaXJAOTO0 YYaCTHHMKA KOMAaHIbI B
001t pe3ynbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npejaraT HOBBIE TIPOCKTHI, OIEHWBATh HIEH C TMO3WUIMH HOBHU3HEI,
OPUTHHAIILHOCTHU, IPAKTHUECKON 3HAUUMOCTH;

OCYIIECTBISITh TO3UTHUBHOE CTPATETHUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, POSIBISATH TBOPUYECTBO M BOOOPAKEHHE, OBITHh HHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIe NelCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIBHYIO JESTEIBHOCTh B 00JIaCTH
(U3MKM M aCTPOHOMMHM, BBISABIATH MPOOJEMBI, CTaBUTb U (POPMYIMPOBATH
COOCTBEHHBIE 3a/1a4H;

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

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

paciupsATh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX NMPEATNIOYTEHUH;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ceOd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CIocOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPYyAMLMHM B 00JacTu
(U3KKH, TOCTOSHHO MOBBIIIATE CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

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

BJaJ€Th  HABbIKAMU  I[I03HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUH M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIbTATOB U
OCHOBAaHU;

UCIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYal[iH, BHIOOpa BEPHOTO
peneHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO TPUHUMATHh PEIICHUS IO WX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIW3€ pPe3yJbTaTOB
JIeSITEIBHOCTH,

IPUHUMATH Ce0sl, MOHNUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIW3€ pPe3yJbTaTOB
NEeSATeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce mocTmKeHUS TMYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPaMMBI
no ¢u3MKe JISI YPOBHS CpPEAHEro oOImero ooOpa3oBaHMs Yy OOydarOUIUxcs
COBEpUICHCTBYETCS HIMOLIMOHATIbHBIH WHTEJICKT, MIPEAMOJIar afo A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpEryJIMpPOBaHMs, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TMOBEIEHHE, CIOCOOHOCTh AAaNTUPOBATHCS K
YMOILMOHATBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUM, BKIIOYAIONICH CTPEMIICHHE K TOCTIDKEHUIO eI U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HCXOJI M3 CBOUX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIpYTHX, YYUTHIBATh €ro TMPH OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COITMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIUKTHI.

INPEIMETHBIE PE3YJIBTATBI

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

JEMOHCTPUPOBATh Ha MPUMEpax pojib U MeCTO (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIESTEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TETIO,
UJICAIBHBIN a3, MOJAEIHN CTPOCHUS Ta30B, )KUJAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
IEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHUS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



AIIEKTPOJMHAMUKHA:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBUKEHHE, CBOOOJHOE TMAaJ€HUE TEN, IBUKEHHE IO OKPY>KHOCTH, HHEPIHS,
B3auMojeicTBre Ten, auddys3ns, OPOyHOBCKOE JABMKEHHUE, CTPOCHUE JKUIKOCTEH
U TBEPJBIX TeN, U3MEHEHHE 00bEMaA TeI MPU HArpeBaHUU (OXJIAXAEHNUH ), TEINIOBOE
paBHOBECHE, UCIIApPEHUE, KOHJAEHCALUs, IUIABJICHUE, KPUCTAIIU3alus, KUIICHUE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHNE JABJICHUS Ta3a MPU €ro HArpeBaHUH B 3aKPHITOM
cocyle, CBS3b MEXKAYy T[apaMeTpaMd COCTOSIHMSI Tra3a B  H30IpoLeccax,
3JIEKTpU3aLUsA TEN, B3aUMOJCHCTBUE 3aps/10B;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUECKHE BEINYMHBIL:
KOOpAMHATA, IyTh, IMEpPEMEIIEHNUE, CKOpPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMIYJIbC TeNla, KWHETHYECKasl SHEprus, MOTCHUHUAIbHAs SHEPTUs, MEXaHUYeCKas
paboTa, MeXaHMYeCKas MOIIHOCTb, MpPHU OMNHCAHUM TPABUIBHO TPAKTOBATH
(u3NYECKUN CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U EIUHUIIB,
HaXOoAUTh (POPMYJIbI, CBS3BIBAIOIINE AAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTHUMHU
BEJIMYMHAMU;

OMKCHIBATh HM3yYEHHBIC TEIUIOBbIE CBOWCTBA TENl U TEIUIOBBIE SIBICHHUS,
UCIONB3Ys (M3MUECKHE BEIWYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpeaHss
KMHETUYECKasi SHEPrusi XaOTMUECKOIO JIBUKEHUS MOJIEKYJI, CPEIHEKBaApaTUUHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSA JHEprus, pabora rasa,
KOA(P(UIIMEHT TMOJIE3HOTO JIEHUCTBUS TEIJIOBOIO JBHUTaTeNsl; MpPH OMHCAHUU
NPaBWJIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT UCIHOJB3YEMBIX BEIUYHMH, HX
0003HAaYeHUsI W E€IMHULBI, HAXOAUTh (HOPMYJNbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BEIMUMHY C APYTUMHU BEIUUYUHAM;

OINMCHIBATh U3YUYEHHBIE DJIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
AIIEKTPUYECKOE T0JIe, HAPSXKEHHOCTD IMOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHINAJIOB;
OpU ONHUCAHUM TIPAaBWIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYeHHs] M EOUHMIIBI; YKa3bIBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUYHHY C IPYTUMH BEINYNHAMU,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (hU3HUecKue
3aKOHBI U NIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHUS MEXaHMYECKOM OHHEPruM, 3aKOH COXpaHEHMs] HMILyJbCa,
OPUHLIMII CYNEPIO3ULIUN CHWJI, INPUHLHUII PABHOIPAaBUS WHEPLHUAIBHBIX CHCTEM
oTCcuéTa, MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHIO0 CTPOCHMSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUECKON PHEPTUU TEIUIOBOTO JIBHXKEHUS MOJIEKYI C
aOCOJIFOTHOM TeMIlepaTypoM, MEpBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUs
AJIEKTPUYECKOro 3apsnaa, 3akoH KyrnoHa, npu 3TOM pas3iuyarbh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUILIbL,
o0JyacT) IPUMEHUMOCTH;



OOBSACHATP OCHOBHBICE MPHUHLMIBI JIEACTBUS MAIIUH, NpPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUA UX OE30MACHOTO HCIIOJIBb30BAHUS B
MMOBCEHEBHOM JKH3HU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HCCIEJAOBAHUIO (PU3WYECKUX SBJICHUM U
MIPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUU, MPU 3TOM
dbopmynupoBath mpobOiieMy/3amady HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0upaTh YCTaHOBKY H3 MPEIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYULIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI GU3HUECKUX BEJIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX W3MEPEHUM, NPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl IMOIYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BETUYMH B
BUJIe Ta0nuIl U TpaMKOB, AENIaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICJOBAHMUS,

coOmro1aTh MpaBmiia 0€30MacHOTO TPy/Ja MPU MPOBEICHUN MCCIIECIOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIIEOBATEICKOH W MPOEKTHOU
NESATEIbHOCTH C HCMOJb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB U J1IAOOPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIE 3aJaud C $BHO 3aJaHHONW (DU3MUECKON MOJIEeNblo,
UCTIONB3YS (hU3UUECKHEe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJINM3a YCJIOBHS 3a7aun
BBIOMPATh (PUNYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXOAUMbIEe I €€ pElIeHMs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOU BEIMYUHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMNOpOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
busnuecKue BICHUS;

UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4eOHbIX  3ajlad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JUJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJCTaBJICHUs Yy4eOHOW U HAyYHO-TIOMYJSIpHON MHGOpMaIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIKIO;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBICHEHHE IPOILECCOB OKPYKAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KHU3HU
JU1s obecrieueHrss 6€30MacHOCTH MPU O0palieHur ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KAIOILLEH Cpele;



paboTaThb B TIpyHme C BBHIMNOJIHEHHEM pPAa3IMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNIbl, PALMOHAIBHO paclpenessaTh OO0S3aHHOCTH U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJeKBaTHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIIEHUE pAaCCMAaTPUBAEMOM MTPOOIEMBI.

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

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3UKU B (HOPMHUPOBAHHUU
COBPEMEHHOW Hay4yHOM KapTHHbl MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKU WU
TE€XHOJIOTUI, B MPAKTUYECKOW NEATEIBHOCTU JIOJEH, IIEJOCTHOCTh M €IUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JJIEKTPUUECKUM 3apsAJ, JIyd CBETA, TOUCUHBIM UCTOYHUK CBETA, AIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO si[ipa MpU pEUIeHUU (PU3NYECKHUX
3a/1ay;

pacro3HaBaTh (pU3NUECKHUe SIBICHUS (IPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JCHCTBHS TOKa, B3aUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasi WHAYKUHWSA, JEWCTBME MAarHUTHOrO TMOJs Ha
MPOBOJHUK C TOKOM W JIBMXKYIIMICS 3apsiji, 3JEKTPOMArHUTHbIE KoJieOaHUsi U
BOJIHBI, MPSIMOJIMHEIHOE pAcpOCTpaHEHHE CBETa, OTPaKeHUE, MPEIOMIICHHE,
uHTepdepenus, audpakuus W TONSAPU3ALUs  CBETa, JTUCHEPCUs CBETa,
dbotoanekTpudeckuii 3ghexT (hoTodrddhexT), cBeTOBOE AaBleHNUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYCCTBEHHas

PaauOaKTUBHOCTb;
ONMCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  JJIEKTPUYECKYIHD  NIPOBOJUMOCTH  pPA3JIMYHBIX  Cpel) |

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), HUCMOJIb3Yysl (DU3NYECKUE BETUUYHUHBIL:
AIIEKTPUUECKUI 3apsifi, CHJIa TOKa, AJIEKTPUUECKOE HANpsDKEHHUE, AJIEKTPUUECKOe
COTIPOTHUBIIEHUE, PAa3HOCTh MOTEHIINAJIOB, JEKTPOABMKYIAs CUja, paboTa TOKa,
WHJYKIUST MarHUTHOTO Mojisi, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYIIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO IMOJIeH, MEPUOJl M YacToTa
KojeOaHuii B KoseOaTenTbHOM KOHTYpe, 3apsil U CHiIa TokKa B IIpolecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
OTNTHYECKasl CHWJIa JIMH3BI, TIPU OMHCAHWUU TMPABWIBHO TPAKTOBATh (HU3UUCCKUN
CMBICJT HCTOJB3YEMBIX BEIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUMHY C JAPYTUMHU
BEJMYMHAMU;

OMKCHIBATh M3YyYCHHbIE KBAHTOBBIC SIBJICHUS U TIPOLECCHI, HCIOIb3YS
bu3nYecKue BEJIMYHMHBI: CKOPOCTHh SJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TOJIypacmaaa, YHEPTHUs CBSI3H
aTOMHBIX SI7IEp, TPU OINKMCAHWM TPABWIBHO TPAKTOBAaTh (PU3UUECKHA CMBICI
UCIIOJIb3YEMbIX BEIMYMH, MX OOO3HAUYCHUS W CAWHUIIBI, YKa3bIBaTh (OPMYJIBI,
CBSA3BIBAIOIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJINYUHBI,

aHAM3UPOBATh (PU3UUYECKHE TPOIECChI U SBIICHUS, UCIIONB3Yys (U3HUECKHE
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIICIOBATEIHFHOTO M MapajuIeIbHOTO
COEIMHEHMsI TPOBOJHMKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJIMHEMHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHbBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHHSI CBETa, ypaBHeHHE ODWHIITeHHA s (oTodddekra,
3aKOH COXPAHEHHUS DHEPTUHU, 3aKOH COXPAHCHHUS UMITYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHHUs MacCOBOTO YHCIA, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTUYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHUIbI, 00JaCTH)
MIPUMEHUMOCTH;

OTIpEJIEIIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI MPOBOTHUKA
C TOKOM, cuJibl Ammepa u cuibl JlopeHia;

CTPOUTh W ONHCHIBATH M300pAKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOMW JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SIBICHUN U
MIPOIIECCOB C HCITOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX HM3MEPEHUMN: TMPH 3ITOM
dbopmynupoBaTh TmpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOuUpaTh YCTaHOBKY M3 MPEIJIOKEHHOI0 00O0pYyIOBaHMS, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUsT (M3UUECKUX BEIIUYWH, PU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHMUI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C UCIHOJIb30BAHUEM
OpSMBIX HM3MEPEHUH: TMPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYMH B BHUAC TAOIUIl W
rpauKOB, AEIAaTh BHIBOBI IO Pe3ybTaTaM UCCIICIOBAHMS;

coOJro/1aTh MpaBuiia 0€30MacHOro TpyJa MpU MPOBEIEHUU MCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIIEeNOBATEIbLCKOM U IMPOEKTHOM
NESATETLHOCTH C HMCTIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u
BBIOMPATh (PU3MYECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,



HEoOXoIuMBbIC JUIsi €€ pelIeHUs], MPOBOIUTHh PACUYEThl M OLIEHUBATh PEATBHOCTD
NOJTYYCHHOTO 3HaUeHUS (PU3MUECKON BETMYUHBI;

pemaTh Ka4eCTBEHHBIE 33Ja4: BRICTPAUBATH JIOTHUECKU HETIPOTUBOPEUHBYIO
[IEMOYKY pacCyXJIEHUI C OMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nueckue SBICHNUS;

UCTONB30BaTh  NpPU  pEIIEHWH  Y4eOHBIX  3a/Ja4  COBPEMCEHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTHU JUIS MTOWCKA, CTPYKTYPUPOBAHHMSI, HHTEPIPETAIUH
U TIpe/CTaBJICHUs y4eOHOM W HAYYHO-TIOMYJISIPHONW MH(OpMAIUY, TOTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMy0 HH()OPMAIHIO;

OOBSICHATh MPHUHLMIBI JEHCTBHS MAaIlUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyarh YCIOBUS MX 0€30MaCHOTO UCIOJIb30BAHUS B MIOBCEIHEBHOM
KHU3HU,

NPUBOAUTH IPUMEPHI BKJIa/la POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BuUTHE HAayKH, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEr0 MHUPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHUH;

UCTIOJIb30BaTh TEOPETHYECKUE 3HAHWS MO (PU3WKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOpAILEHUH C MPUOOPaMH M TEXHUYECKHUMHU
YCTPONCTBaMH, JUII COXPAHEHUS 3JI0POBbS U COOJIOACHUS HOPM IKOJIOTHYECKOTO
MIOBEJICHUS B OKpPY>KaloLIeH cpene;

paboTraTe B TpyIIe C BHIMOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYNIBl, PAMOHAIBHO paclpenesiTh OOS3aHHOCTU W
IUTAHUPOBATh JI€ATEIBHOCTh B HECTAHIAPTHBIX CUTYAIMsIX, a/JIeKBAaTHO OLIEHUBAThH
BKJIa/] KaX/I0TO U3 YYaCTHUKOB I'PYIIIbI B PEIICHHE pacCMaTpUBaeMon poOIeMBbl.
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBbBI

10 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

10.1

10.2

10.3

10.4

10.5

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha TpPUMEpPAX polb W MeCTO (PU3UKH B
(hOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUH
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

Jmonen

VY4YuTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (PM3UYECKHX MOJEINei:
MaTepuaibHas TOYKa, MHEpIUalbHas CHUCTeMa OTCUY&Ta, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJCIINA CTPOCHMS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYECUYHBIM OJJICKTPUYECKUU 3apsiii — IPU PELICHUU

bu3nuecKux 3a1a4

PacniosnaBate Qusnueckue sBIEHUs (MPOIECCHI) U OOBSICHATH MX HA
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KHHETUYECKON TEeOpHH
CTPOCHHSI  BEIIECTBA M  DJIGKTPOJAWHAMHUKH: DPABHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJMHEIHOE JBM)KEHUE, CBOOOIHOE TaJleHue
TeJN, JBWKEHHE 1O OKPYXHOCTH, WHEpLHs, B3aHMMOJCHCTBHE TeI;
muddys3usi, OpOYHOBCKOE MABM)KEHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  TeJ, M3MEHeHHe o00BhEMa Tenm Tpu  HarpeBaHHH
(oxJTaXIeHNN), TEIUIOBOE paBHOBECHE, HCIIAPCHHE, KOHJCHCAIHS,
MJIaBJICHUE, KPUCTAJUIM3allKs, KHUIICHHE, BIAXHOCTh BO3/YyXa,
MOBBIIICHHUE JAABJICHUS ra3a MPH €ro HarpeBaHWU B 3aKPHITOM COCYJE,
CBS3b MEXAY IapaMeTpaMu COCTOSIHHSI Ta3a B H30Ipolieccax;

AJIEKTpU3aLNS TEN, B3aUMOACHCTBHE 3apsIOB

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCHOIb3ys (U3HUECcKue
BEJIMYMHBI: KOOpAMHATA, MYyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, MWMIYJIbC Tejla, KHUHETUYecKas DHEprus,
MOTEHLIMAJIbHAs JHEpPrusi, MeXaHudeckas paboTa, MexaHHYecKas
MOIIHOCTb; IIPYU OMMCAaHUM MPABUIILHO TPAKTOBATh (PU3UUECKUI CMBICIT
UCTOJb3yEeMBIX BEIMYUH, MX O0003HAueHWS W EAMHUIBI, HAXOAUTh
(bopMyIIbl, CBSI3BIBAIOUINE JAHHYIO (PU3UYECKYIO BEIMUYHUHY C APYTUMH

BCJIIMYNHaAMU

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TE€JI M TEIJIOBEIC



10.6

10.7

10.8

10.9

10.10

SBIICHUS, UCHONB3YS (U3MYECKHE BEIMYHMHBI: JaBJICHHE Tras3a,
TEMIIepaTypa, CpeAHsAs KHHETHYECKas »JHEPrus XaoTH4YECKOIo
JNBW)KEHUST MOJIEKYJ, CpPEIHEKBAJAPATHUYHAS CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEMJOTHI, BHYTPEHHss »HHeprusa, pabota rasa,
KO3((UIIMEHT TOJEe3HOro JEHCTBUS TEIUIOBOTO JIBUTaTelNs; IpU
ONHUCaHUU MPaBUIIbHO TPaKTOBATh buznaeckuit CMBICI
UCIIOIb3YEMBIX BEIMYHMH, WX O0O3HAYEHUS M E€IUHULBI, HAXOAWUTh
(GbopMyIIbl, CBS3BIBAIOIINE TAaHHYIO (PU3UUYECKYIO BEIMUYHUHY C IPYTUMU

BCIIMYHUHaAM

OnwuchBaTh M3YYCHHBIC JJIGKTPHUUECKHUE CBOWCTBA BEIIECTBA H
ANEKTPUYECKUE  SIBIICHUs  (MPOIECCHI), HCIONB3ys  (hu3mveckue
BEJIMYMHBI: QNIEKTPUYECKUI  3apsl,  DJJCKTPUUYECKOEe  TOJIe,
HaNpsOKEHHOCTD  TOJIS, TOTCHIMAN, Pa3HOCTh MOTEHIMAJIOB; TIpH
ONMCaHWH TPAaBUIBHO TPAKTOBATh (PU3UUECKUN CMBICI MCIIOJIB3YEMbIX
BEeIMYMH, WX OOO3HAYCHHWs] ¥ EJWHUIBI; YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIIME  JAHHYIO  (U3WYECKYI0 BEIWYHHY C JAPYTUMH

BCJIIMYNHaAMHU

aHAJM3UPOBaTh (PU3MUECKUE TMPOLECCHl M  SIBICHUS, HCIOJb3Ys
(bu3MYeCcKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TroTeHus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM JHEpIuH,
3aKOH COXpaHEHMsI UMITYJIbCA, IPUHLIUI CYNEPHO3ULUN CHUJI, TIPUHIUI
pPaBHONpABUA HMHEPLUUAIBHBIX CHUCTEM  OTCUETA;  MOJIEKYJSIPHO-
KMHETUYECKYIO TEOPHIO CTPOCHHMs BEIECTBA, FA30BBIC 3aKOHBI, CBS3b
CpPEIHEH KUHETUYECKOM JHEPrUU TEIUIOBOIO [BHYKEHHS MOJEKYNI C
aOCONIOTHOW TEeMIIepaTypol, MEpBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOTo 3apsaa, 3akoH Kymona; mpu sToM
pasnuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €0 MaTeMaTU4eCKOoe

BBIpQ)XEHUE U yCIIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

OOBACHATH OCHOBHBIC MPHHLUIBI JCHCTBHS MAIlMH, NPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3IuyaTh YCIOBUS MX 0O€30MaCHOTO

HCIIOJIb30BaHHUA B HOBCCILHGBHOﬁ KHN3HHU

BrimmonHaTe SKCHICPUMCHTHI 110 UCCICTOBAHUIO q)HBI/I‘ICCKI/IX SIBJICHUU U
MIPOIIECCOB C UCIOIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
aToM (dopmyaupoBaTh MpobiaemMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO

000pyZI0BaHUs, TPOBOAUTH OMBIT U (POPMYTUPOBATH BHIBOIBI

OC}’H.IGCTBJIHTB npsAMbIC W KOCBCHHBIC H3MCPCHUA (I)HSPI‘ICCKI/IX

BEJIMYMH, MPHU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHHS U



10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

HCIIOJB30BaTh N3BCCTHBIC MCTObI OLICHKH HOI‘pGI.HHOCTGfI H3MepeHI/II>'I

HccnenoBaTh 3aBUCUMOCTH MEXAY (QU3NYCCKUMHU BEIHYUHAMHU C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHHId; MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yabTaThl MOJYyYEHHOW 3aBHUCHMOCTH
(bUBUYECKUX BEIMYUH B BUJIE TAaOIUIl U TPadUKOB, JI€7IaTh BBIBOJIBI 11O

pe3yabTaTaM HCCICIOBaHNA

CobOmromaTe mpaBmiia  0€30MACHOTO  TpyJda TMpU  TPOBEICHUU
UCCIIEIOBAaHUM B  paMKax y4eOHOro OSKCIEPUMEHTa, Yy4eOHO-
MCCIIEIOBATENILCKOW U TPOEKTHOW JAEATENbHOCTU C HCIOJIb30BAHUEM

WM3MEPHUTEIIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHUS

Pemate pacuéTHble 3aa4d ¢ SIBHO 3aaHHOM (DPU3MUYECKON MOJIENbIO,
UCHONb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BbIOMpaTh (PU3UYECKYIO MOJENb, BBIICIATh
¢u3nveckre BETUUUHBI U (HOPMYIIbI, HEOOXOIUMBIE Il €€ pelieHUs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD IOJYYEHHOTO 3HAUCHUS

(hU3UIECKON BETMYUHBI

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTMYECKHU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKICHHUI C OMOpON Ha U3y4EHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/I€ SIBJICHUA

Hcnonp30BaTe NpH  pelICHMM Y4EOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUH JUIsl TIOHMCKA, CTPYKTYPUPOBAHUS,
MHTEpPIpPETAllMd M TPEICTABICHUS y4eOHOM W HAay4HO-IOMYJISPHOMN
uHpOpMalUY, TOJYYEHHON W3 Pa3IMYHBIX HMCTOYHUKOB; KPUTHUYECKHU

aHAJIM3UPOBATH MOTyYaeMylo HH(OPMALIHIO

[IpuBoauTh MpHUMEpHl BKJIaJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

Hcnonb30BaTh TEOpETUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOM
KHU3HH 17151 o0ecrieyeHns 0€30MacHOCTH U 0OpalleH!H ¢ IpudbopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JMJII COXPAHCHMs 3I0pPOBbs H

COOJTI0IEHHSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY’KAIOIIECH cpesie

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM Pa3IUYHBIX COLIMAIBHBIX POJIEH,
IJIaHUPOBaTh  paboOTy  TPYIIbI, palMOHAIBbHO  paclpeaeiirTh
00SI3aHHOCTH U IUJIAHUPOBATh JESATEIBbHOCTh B HECTAHAAPTHBIX
CUTyallMsX, aJIeKBaTHO OIICHUBATh BKJIAJ KaXXIOTO U3 YYaCTHUKOB

TPYIIIBI B peLlIEHHE paccMaTpUBaeMoi mpoodieMbl



11 KJTACC

Kon
NpoBepPsieMOro
pe3yJbTara

11.1

11.2

11.3

11.4

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBanusi

JIeMOHCTpHpOBAaTh Ha MpUMepax polb W MecTo (UMK B
(hOpMHUPOBAaHWHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUH
COBPEMEHHON TEXHUKHU U TEXHOJIOTHUW, B MPAKTUYECKON AEATEITbHOCTH

JIO/IeH, IIETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uTHIBaTh TPAaHULBI IPUMEHEHHS] U3YYEHHBIX (PU3HUECKUX MOJICIICH:
TOYEYHBIN AIEKTPUUYECKUN 3apsf, siAepHas MOJIENb aTOMa, HyKJIOHHAs

MO/IEJIb AaTOMHOT'O Si/ipa MPH peleHNH (PU3NYECKHX 33134

Pacnio3naBate (usmueckue sBIeHUS (MPOIECCH) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  JJIEKTPOJMHAMUKA W  KBAHTOBOM  (PU3UKHU:
ANEKTpUYecKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE JEUCTBUSA TOKa, B3aUMOJICVICTBUE MAarHuToOB,
ANEKTPOMATrHUTHAS WHAYKIHUSA, JCHCTBHE MArHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM U ABWXKYIIMMCS 3apsl, 3JEKTPOMarHUTHbHIE
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpaXeHHEe,  NpeloMiIeHHe, uHTepdepeHuus,  audpakuus U
MOJISIpU3aLUsl CBETA, AMCIEPCUsi CBETa, (DOTORIEKTpHUUECKUH 3P PeKT
(botordexrt), cBeTOBOEC maBIEHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJIOpPOAA, €CTECTBEHHas U  HMCKYCCTBEHHas

PaanOaKTUBHOCTD

OnuceiBaTh H3y4YEHHbIE CBOMCTBa  BellecTBa  (JIEKTpUUECKHE,
MarHWTHBIE, ONTHYECKHE, DIEKTPUICCKYI0 MPOBOANMOCTh Pa3INYHBIX
Cpen) W DJICKTPOMArHUTHBIC SBJICHHS (TMPOIECCHI), HCIOIB3YS
¢dbusznueckre  BENWYMHBL:  JJEKTPUUECKUHA  3apsal, Ccuila ToOKa,
ANEKTPUYECKOE  HANpPSHKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHUE,
paszHocTh moteHnmanoB, DJIC, pabora Toka, MHAYKIHS MarHUTHOTO
oy, cuiaa Awmmepa, cuwia JlopeHna, WHAYKTUBHOCTh KAaTYILKH,
SHEPTrUsl AJIEKTPUYECKOT0 M MArHUTHOTO MOJeH, MepuoJ U YacTtoTa
KoseOaHuii B KoJebaTeTbHOM KOHTYpE, 3aps]l ¥ CHJIa TOKa B MpoIlecce
TFapMOHUYECKHUX AJIEKTPOMATrHUTHBIX KoJIeOaHUH, dokycHoe
paccTosiHMe U OINTHUYECKas CWJIa JIMH3bI;, MPU OMMCAHUU MPaBHIBHO
TpakToBaThb (U3NYECKUH CMBICT HCHOJB3YEMBbIX BEIUYHMH, HX
0003HAYCHHUSI W EOUHHIIBI; YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JTaHHYIO (PU3HUECKYIO BETMUMHY C IPYTUMHU BETMUMHAMHU



11.5

11.6

11.7

11.8

11.9

11.10

11.11

11.12

OnuceiBaTh U3y4EHHBIE KBAaHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCTIOIb3YS
¢bu3nyecKkue BEIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJHBl W 4YacTOTa CBETa, SHEPruss M HMIOyJIbCc (oTOHA, Mepuon
rmojaypacnajaa, »SHEprus CBSI3M AaTOMHBIX sA€p; IpU ONUCAHUU
MPAaBHIIBHO TPAKTOBATh (PM3MUYECKUIN CMBICI HCIIOIb3yEeMbIX BEIMYUH,
ux 0003HAYEHMUS W EIUHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3UYECKYI0 BETUYMHY C JPYTUMU BEIMUYUHAMHU, BEIYUCIIATD

3Ha4YeHHE (PU3NYECKON BETUUHHBI

AHanu3upoBaTh (U3MYECKHE MPOLECChl M  SABICHUS, MHCIONb3YS
¢usznueckne 3aKOHBI M NOpUHLUIOBL:  3akoH Owma, 3aKOHBI
MOCJIEIOBATEILHOTO W MapajuIeIbHOTO COEAMHEHUSI MPOBOJHUKOB,
3akoH JDxoyns — JleHua, 3aKOH 3JE€KTPOMArHUTHOM MHAYKUWH, 3aKOH
MPSMOJIMHENHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUs CBETA,
3aKOHbl ~ TPEJIOMJIEHUS  CBETa, ypaBHEHHE  OWHINTEHHA IS
¢doroadexra, 3aKOH COXpaHEHUS DHEPrHMM, 3aKOH COXPaHECHUS
MMIYyJbCa, 3aKOH COXPAaHEHMS DJIIEKTPUUYECKOrO 3apsia, 3aKOH
COXpAaHEHUsI  MaccoBOro 4ucia, nocrynatel  bopa, 3akoH
paaMOaKTUBHOTO pacmajaa; MOph OSTOM pa3inyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MaTeMAaTHUYEeCKOE BBIPAKCHUE U YCIOBUS

(TpaHuIIBEI, 007IACTH) TPUMEHUMOCTH

OHpe,Z[e.H}ITB HaIpaBJICHUC BCKTOpa HWHAYKIHMU MArHUTHOTO IIOJIA

MPOBOJHUKA C TOKOM, CHJIbI AMmiepa v cuibl JlopeHna

CTpOI/ITI: n  OIIMUCHIBATH I/I306pa)K€HI/I€, co3aaBacMoO€  IMIIOCKHM

3€pKajioM, TOHKOW JIMH301

BEIONHATE SKCIIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3NICCKHUX SBICHUN U
MIPOIIECCOB C UCMOJIB30BAHUEM IPSMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
3ToM (QopMyIHpoBaThH TpoOJieMy (3a7ady) W THUNOTE3Y Y4eOHOro
OKCIIEPUMEHTa,  cOOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBObI

OcymecTBIATh TpsMbIE W KOCBEHHBIE W3MEpPEHHs] (PU3UIECKHX
BEJIMYMH; MPH 3TOM BBIOMPATh ONTHUMAJbHBIA CHOCOO H3MEpeHUs M

HCIIOJIB30BaTh U3BECTHBIC METOJbI OLICHKH l'IOl"peH_IHOCTeI\/'I I/IBMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH C UCIOJIb30BAHUEM
NpSMBIX ~M3MEPEHHUH; NPU OSTOM KOHCTPYHMpPOBaTb YyCTaHOBKY,
(buKcUpoBaTh PeE3yNbTaThl MMOJYYCHHON 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJE TaOIMIl U TPaQUKOB, J1e1aTh BEIBOBI 110 Pe3yIbTaTaM

ncciacaoBaHus

CoOmromate mpaBmia 0Oe30macHOro Tpyna TpU  MPOBEICHUU



11.13

11.14

11.15

11.16

11.17

11.18

11.19

UCCIICIOBAaHUN B paMKax Y4eOHOro »HKCIepUMEHTa, Y4eOHO-
UCCIIEI0OBATENBCKOM M MPOEKTHOM JEATENBHOCTH C UCIIOJIb30BaHHUEM

M3MEPUTEIBHBIX YCTPOHUCTB U J1a00PaTOPHOTO 000pYI0BAHUS

Pemate pacuéTHble 3aa4yM ¢ SIBHO 3aaHHOM (DU3MUYECKON MOJIENbIO,
UCHONb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BBIOMpaThb (PU3UYECKYI0 MOJENb, BBIICIATh
¢usnveckre BETMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ peIieHHUs,
MPOBOJIUTH PACUYETHI U OLEHUBATH PEATbHOCTD IOJIYYEHHOTO 3HAUCHUS

(hU3UYECKON BETMYUHBI

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTMYECKHU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKICHHUI C OMOpON Ha U3y4yEHHBIE

3aKOHBI, 3dKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SIBJICHUA

Hcnonp3oBaTe INpH  pelICHUMM Y4EOHBIX 3aJad  COBPEMEHHbIE
MH(POPMAIIMOHHBIE TEXHOJIOTUH JUIsl TOHMCKa, CTPYKTYPUPOBAHUS,
MHTEPOpPETAllMd M TPEICTaBICHUS y4eOHOM W HAay4HO-IOMYJISIPHOMN
uHpOpMalKY, TOJYYEeHHOM W3 Pa3INYHBIX MCTOYHUKOB; KPUTHUYECKHU

aHaAJIM3UPOBATH MOTYy4aeMylo HH(OPMALIHIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MalIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3nuyarh YCIOBHS WX 0€30MacHOr0 HMCIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

[TpuBoAMTH TIpPUMEpPHI BKJIAJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHit

Hcnonp30BaTh TEOpeTUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOM
KU3HH 111 oOecrieueHrs 6€30macHOCTH P OOpaIieHUH ¢ MpUuOopaMu
U TEXHUYECKUMHU YyCTPOWCTBAMH, MJII COXPAHEHHs] 3I0pPOBbsl H

COOJTFOICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKaIOIIEH cpere

PaGotath B Tpymnme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboOTy  TPYINIbl,  pPalHOHAIBHO  PACHPEACNATh
O0SI3aHHOCTM M IUIAHUPOBaTh JIEATENBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJeKBATHO OLEHUBATb BKJIAJ] KaXKIOr0 U3 YYaCTHUKOB

IPYIIIBI B PELICHUE pacCMaTpUBaeMOi MPOOIeMBbI



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJTACC

Kon Kox npoBepsiemoro
pasnena 3JIEMEHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHW A

1.1

1
1.2
2
2.1.1
2.1.2
2.1
2.13

®uzuka — Hayka o npupoae. Hayunbie
METOBbI ITO3HAHMS OKpYXkarouero Mupa. Posb
SKCIIEPUMEHTa ¥ TEOpUU B  IIpoIecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pU3HKe

MogenupoBanue (u3nYecKux SBICHUNH U
npoueccoB. Hayunsie runores3sl. Ouzndeckue
3aKOHBI U Teopuu. ['paHuIlBl TPUMEHUMOCTH
buznueckux 3aKOHOB. [TpuHnmn
coorBercTBUs. Pombp M Mecro Qu3MKM B
hopmMupoBaHUHT COBPEMEHHOW  HAy4HOU
KapTUHBI MHUpa, B [IPaKTUYECKON

NEeITEIbHOCTH JTI0IEH

MEXAHHWKA

##HPari#KIMTHEMATHUKA

MexaHn4deckoe ABHKCHUE. OTHOCHUTEILHOCTh
MEXaHHUYCCKOT'O ABHXKCHUA. Cucrema otrcuéra.

Tpaexropus

Ilepemenienue, cKOpocTh (CpeaHss CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepUaTbHOW TOYKH, WX MPOCKIUU HA OCH
CHUCTEMBbI KOOpJUHAT. Crnoxenue

IIEPEMELICHUN U CIIOKEHUE CKOPOCTEH

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPAMOJIMHEHHOE JIBIDKEHUE. ['padpuxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH,
YCKOpEHUS, yTH u NEepEMEIICHUS

MaTepHaanoﬁ TOYKH OT BPCMCHU



2.2

2.2.1

222

223

224

2.2.5

2.2.6

CBoOoaHoe majienue. Y CKopeHue CBOOOTHOTO

najcHus

KpuBonuneiinoe naBwxeHue. PaBHOMepHOe
JBUYKEHUE MaTepualbHOM  TOYKM  TIO
OKpPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEWHAs
CKOpOCTb. [Tepuon u 4acToTa.

[{eHTpOCTpEMUTEIIBHOE YCKOPEHUE

Texuuueckue YCTPOMCTBA: CIIUJIOMETD,

ABUXKCHUC CHapAaa0B, LCIHBIE W PEMCHHBIC

nepegadu
IIpaxkTrueckue paboThI. N3mepenue
MTHOBEHHOU CKOpOCTH. HUccaenosanue

COOTHOILIEHUS MEXAY IYTSIMH, NPOHIEHHBIMU
TEJIOM  3a  IOCJIEIOBAaTCIIBHBIE  PaBHBIE
IIPOMEXYTKH BPEMEHM IIPU PABHOYCKOPEHHOM
JIBW)KEHUU C HA4YaJbHOM CKOPOCTBHIO, PaBHOM
Hy0. M3ydeHue NBUKEHHUs IIapUKa B BA3KOU
xuakoctn.  M3ydeHwe — nBWKEHUsA — Tena,

OpOLIEHHOTO TOPU30HTAIBHO

#i#HPari## IMHAMUKA

[TpunImn OTHOCHUTEIBLHOCTHU Iannnes.
[lepBpiii 3akoH HproroHa. HHepunaibHbie

CHUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHuun cynepno3uuuu

CHJI

Bropoii 3akoH HeroroHa mms MarepuanbHOU
TOYKM B HWHEPUHMAIBHOW CHCTEME OTCUYETA
(UCO). Tperuihi 3akon HeloToHa and

MaTepHabHBIX TOUEK

3aKOH BCEMUPHOTO TATOTeHUS. Cuila TSKECTH.
[TepBas kocmuueckas ckopoctb. Bec Tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs
CKOJBXEHUSI U  CHJIA  TPEHUS  IOKOSL.

Koaddumnuent tpenns. Cuna conpoTUBICHHS



23

227

2.2.8

229

2.2.10

IIpH ABMXXCHUU TEJIa B dKUAKOCTH HUJIN I'a3€

HOCTyrIaTCJ'IBHOC M BpamaTCJIbHOC IBHUXCHUC

abCoOOTHO TBEPJOTO Tena

MOMEHT CHJIbI OTHOCUTEIIBHO OCHU BpalllCHHUS.
[Inevo cunbl. YcaoBUA paBHOBECUS TBEPIIOTO
tena B UCO

TexHuyeckue  yCTpPOMCTBA:  MOJMLIUIIHUKY,

ABHUXKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[IpakTrueckue paboTel. U3yueHne IBUIKEHUS
Opycka 10 HAKJIOHHON IJIOCKOCTH O]
NEUCTBUEM HECKOJNLKUX cuil. HcciemoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX
B jAepopmMupyeMoll TpPYyKMHE U PE3UMHOBOM
oOpasme, OT BEIWYUHBI HUX JAePOpMaIIHH.
HccenenoBanue yciioBUl paBHOBECHS TBEPIOIO

TEJ1a, UMCIOIICTO OCh BpalllCHUA

##Pari##3AKOHDBI COXPAHEHNA B MEXAHUKE

23.1

232

233
234

235

23.6

2.3.7

Nmnynbc maTepuanbHOW TOYKH, CHUCTEMBI
MaTCprUaJIbHBIX TOYCK. I/IMHyHBC CHJIbl U

HU3MCHCHUEC UMITYJIbCa TCJIa

3akoH coxpaHeHus wumnyiasca B HCO.

PeakTuBHOE NBUKEHUE
PaGora cuiiet
MOoIIHOCTD CHJIBI

Kunernueckas sHeprus MarepuaibHOM TOUYKH.

TeopeMa 0 KHHETHUUYECKOU YHEPTUU

[TorenmaneHass sHeprus. [loreHumanpHas
SHEprus yIpyro nehopMUPOBAHHOU
npyxuHbl. [loTeHImanpHass »dHeprus Tena

BOJIM3U MTOBEPXHOCTH 3eMIIH

HOTCHHI/I&]’IBHBIC N HCIMOTCHLMAJIBHBIC CHUIIHI.
CBs3b pa6OTI>I HCIIOTCHIMAJIBHBIX CHUII C
N3MCHECHUCM MEXaHHIeCKOM OHEPIrun

CUCTCMBI TECII. 3aKoH COXPAaHCHUA



3.1

2.3.8

239

2.3.10

MEXaHUYECKOU SHEPTUU

Ynpyrue u Heynpyrue CTOINKHOBEHHS
TexHHUecKkue yCTpOWCTBA: JABUIKEHHE PaKeET,
BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydyeHue CBsI3U
CKOpPOCTEM Tel IpH HEYNpyroM yaape.
HccnenoBanne cBsi3u  pabOTBl  CHIIBI  C

H3MEHEHHEM MEXaHN4YeCKOi OHCPIruu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA
#i#HPar###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.1.1

OcHOBHBIE MOJIOKECHUS MOJICKYJISIPHO-
KUHETHUYECKON TEOPHHU. bpoyHoBckoe
nskenue. uddysusa. Xapakrep IBUKESHUS U

B3aMMOJICHCTBUS YaCTHUI] BEIIECTBA

Mogenu cTpoeHusi Ta30B, KUIKOCTEH U
TBEPABIX Teln W  OOBSCHEHHUE  CBOMCTB

BEIIECTBA HAa OCHOBE ITUX MOJENEH

Macca wMonekyn. KonudecTBo BemiecTsa.

[TocTostHHass ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u €€

u3Mepenue. [Ilkana remneparyp Llenscus

Mopgens  uMAeadpbHOrO  rasa. OcHoOBHOE
ypaBHECHHE MOJICKYJISIPHO-KHHETHIECKOM

TCOpHUHN UACAIIBHOT'O Ira3a

AOcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETHYECKOW SHEPIMM TEIUIOBOIO JBM)KEHUS

yacTul raza. [llkana remnepatyp KenbBuna
VYpaBuenne Kunanelipona — Menaeneesa.
3akoH /lampToHa

l"azoBbie 3akoHBI. M30mpo1IecChl B U€aTbHOM
ra3e ¢ MOCTOSIHHBIM KOJMYECTBOM BEIECTBA:
M30TepMa, U30X0pa, n3odbapa

TexHuueckue YCTpOMCTBA: TEPMOMETD,

6apomeTtp



3.2

3.3

3.1.10

3.2.1

322

323

324

3.2.5

3.2.6

3.2.7

3.2.8

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3/yXa B KJIacCHOM komHare. MccnenoBanue
3aBUCUMOCTH MEXIYy MapaMeTpaMu COCTOSTHUS

pa3pexEeHHOTro ra3a

OCHOBbI TEPMOJIMHAMUKN

TepmonuHamuueckass cucrema. BHyTpeHH:A
JHEPrusi TEPMOJUHAMMYECKONM CUCTEMBI H

Ccoco0bI €€ U3MEHEHUS

KonuyectBo Temnotsl u pabora. BHyTpeHHss

OHEPIUA OAHOATOMHOI'O NMACAJIBHOI'O ra3a

Buael Temonepenauu: TEMIOMPOBOAHOCTD,
KOHBEKILIMs, U3lydeHHE. TeroéMKOCTh Tena.
VneapHas TEIIOEMKOCTHL BellecTBa. Pacyér

KOJMYCCTBA TCIJIOTHI IIPU TCILJIOIIECpEaauC

[TepBrIii 3aK0H TepMoauHamMuku. [I[pumenenue
IIEPBOTO 3aKOHAa  TEPMOIAUHAMUKHU K
u3onpoueccam. ['paduueckas mHTEepnpeTarus

paboTs raza

TenmoBble MamuHbl. [IpuHIMIBL OElCTBUA
TEIUIOBBIX MammuH. [IpeoOpa3zoBanus SHEPTHHU
B TemioBbix  MammHaxXx. KoaddunueHt
nmone3snoro  geiictBus  (mamee —  KILJI)

teroBoil mammuubl. [{ukn Kapuo u ero KITJ{

Bropoit 3aKOH TEPMOJAUHAMUKH.
HeoOpatumocTs mporieccoB B MOpUpPOE.
Tennossle JBUTATEIH. DKOJIOTHYECKHE
MPOOJIEMBI TETIIO3HEPTETUKH

TexHuueckue YCTPOMCTBA: JIBUTATENh
BHYTPEHHETO CropaHusl, OBITOBOM
XOJIOAWJIBHUK, KOHAULMOHED

[TpakTuyeckue paboTsl. 3MepeHue yaeabHOR

TEIUIOEMKOCTH

#HPari## Al PEIATHBIE COCTOSHMA BEHLIECBA. ®A30BbIE

ITEPEXO/IbI



4.1

3.3.1

332

333

334

3.3.5

3.3.6

3.3.7

4.1.1

4.1.3
4.1.4

[TapoobpazoBanue u KoHAeHcarus. Mcnapenne
)41 KHIICHHUC. Y,Z[G.HBHa}I TCIJ1I0Ta
napooOpazoBaHusi. 3aBUCHMOCTh TEMIIEPATYPHI

KHUIICHHUA OT JaBJICHUA

AOcComroTHAasE ¥ OTHOCHTEIbHAs BJIAXKHOCTH

BO3ayxa. HackieHHsIil map

Tsépnoe TEJO. Kpucrannnueckue "
amMopdHbie Tema. AHU3ZOTPONHUS  CBOWCTB
KpHUCTAJIJIOB. Kunxue KPUCTAJLIBL.

CoBpeMeHHbIE MaTepHalIbl

[InmaBnenne u xpucrajmuszauus. Y JenbHas
teruioTa miasneHus. Cyoaumarus

YpaBHEeHHE TEIJIOBOTO OajlaHca

TexHudeckue yCTpOMCTBA: TUIPOMETP H
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTMH
IIOJIyYE€HHUsI COBPEMEHHBIX MaTepUalioB, B TOM
YHUCJIe HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTUHU

[IpakTrueckue paboTHL. Nsmepenne

BJIAJKHOCTH BO3yXa

SJIEKTPOAMMHAMUKA
##H#Par#H#IJIEKTPOCTATUKA

Onextpuzanys Tea. DNeKTpudeckui 3apsi. JBa

BUA SJICKTPUYCCKHUX 3apsi10B

[IpoBOoaHUKMH, IASIIEKTPUKHA u

MTOJTYITPOBOTHUKHU
3aK0H COXpaHEHUs IEKTPUIECKOTO 3apsiaa
B3aunmoneiictBue 3apsanos. 3akod Kynona

DJIEKTPUYECKOE noJe. Hanpspok€HHOCTD
3JIEKTPUYECKOTO OJIA. [TpuHIIMI
cyneprno3unud.  JIuHMM ~ HaOpsHKEHHOCTH

SJICKTPHUYICCKOIO I10JIA

PabGota cuim  3NEKTPOCTATUYECKOTO  MOJIS.

ITorenmnuan. PasHOCTE TOTEHITNAIOB

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOSAHHOM



4.2

4.1.8

4.1.10

anekTpudeckoM — mone.  Jlusnektpuueckas

MMPOHUIIACMOCThb

ONEeKTPOEMKOCTD. Konpencarop.
DNeKTPOEMKOCTh  IUIOCKOTO  KOH/IEHCATOpA.

DHeprus 3aps>KEHHOT0 KOHJIEHCAaTopa

TexHudeckue  yCTpPOMCTBA:  BJIEKTPOCKOIL,
AJIEKTPOMETpP, BJIEKTPOCTATHYECKass 3alluTa,
3a3eMJICHHE BJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP

[IpakTnueckue paboTHL. Nsmepenne

BHGKTpOéMKOCTI/I KOHACHCATOpa

HHHPar###ITIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

4.2.1

422

423

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

PA3JIMYHBIX CPEJAX

YC.HOBI/IH CyH_IeCTBOBaHI/ISI ITIOCTOSHHOTI'O
AJIEKTPpUYECKOro Toka. Mcrounuku Toka. Cuna

ToKa. I10CTOsIHHBIN TOK
Hanpspokenne. 3akon Oma 1715 yyacTka Lenu

DNEKTPUUECKOE CONPOTUBJIEHHUE. Y IEIBHOE

COIMPOTUBJICHHUEC BEIICCTBA

[TocnenoBarensHOE, napajuiesibHOE,

CMCHIAHHOC COCANHCHUC ITPOBOIHUKOB

Pabora snexTpudeckoro Toka. 3akoH Jxoyms
— Jlenna

MOUTHOCTBD 3IEKTPHUECKOTO TOKA
anekTponaBkymas cuna (ganee — JJC) u
BHYTpPEHHEE CONPOTUBIIEHUE MCTOYHUKA TOKA.
3akon Oma 1 TONMHOW  (3aMKHYTOM)

aneKkTprudeckon nenu. Koporkoe 3ambikaHne

DneKTpoHHas MIPOBOJAMMOCTH TBEPBIX
METaJUIOB.  3aBUCUMOCTb  CONPOTUBIICHUS
METaJJIOB oT TEMIIEPATYPHI.

CBepXIpoBOIUMOCTh

OnekTpuueckuid TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB



[TonynpoBoganku. CoOCTBEHHAS U TPUMECHAS
MPOBOJIUMOCTh TMOJYNPOBOJIHUKOB. CBOMCTBa

p-n nepexona. [1oaynpoBoJHUKOBbIE TPHUOOPHI

OJIGKTPUYECKMH  TOK B DJIEKTPOJIMTAX.

3JI€KTpO.HI/ITI/I‘IeCKa$I Jucconuanus.
DIIEKTPOJIN3
DJIEKTPUUYECKU I TOK B rasax.

CaMOCTOATEIBHBIA M HECAMOCTOSTEIbHBIN
pa3psa. PaznuuHble TUNBI CaMOCTOSITETLHOTO

paspsaa. Monnus. [1nasma

Texuuueckue YCTPOMCTBA: aMIIepmerp,
BOJITMETP,  PEOCTAaT, MCTOYHHKM  TOKa,
JJIEKTPOHArPEBATEIIbHBIC npudopHl,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIIPOTUBIICHUS, BAKYYMHBIU 1oz,
TEPMHUCTOPBI U (oTope3nucTOopsI,

HOJIYHpOBOI[HI/IKOBBII\/'I Auoa, ralbBaHUKa

[TpakTrueckue paboTHI. Nzyuenune
CMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne DJIC HCTOYHMKA TOKAa M €ro
BHYTpPEHHEro comnpoTtusieHus. HaOmronenue

AIIEKTPOITH3a

IIpoBepsiemble 371eMeHTHI COAEPKAHNS

SJIEKTPOAMMHAMUKA

##HPar#M AT HUTHOE I10JIE. OJIEKTPOMATI'HUTHAA MHYKINA

4.2.10
4.2.11
4.2.12
4.2.13
4.2.14
11 KJIACC
Kon Koanposepsiemoro
pasjiena 3JIeMeHTa
4
43.1
4.3
43.2

IlocTtostHHBIE Mar"HuThl. B3anmoneiicTsue

IIOCTOSIHHBIX MarHuToB

MaruutHOoe mone. BekTop MarHuMTHOU
uHAYKIMU.  [IpuHIMOn ~ Cyneprno3uiuu.
Jluann wmarnutHOM wuHAykuuu. KapTtuna

JIMHUM  MarHATHOM  WHAYKUHUM  TIOJISI



433

4.3.4

4.3.5

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

4.3.11

4.3.12

4.3.13

4.3.14

4.3.15

IIOCTOSSHHBIX MarHuToB

MarsuTHoe T0JIE TIPOBOJAHUKA C TOKOM.
Kaptuna nuHuil noas AJUHHOTO NPSMOTO
MIPOBOJIHMKA M 3aMKHYTOTO KOJIBIIEBOTO
HpOBOI[HI/IKa, KaTyI_HKI/I C TOKOM. OHBIT
Opcrena. BzaumoeicTBre TPOBOAHUKOB C

TOKOM
Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE

Cuna JlopeHua, e€ MOyJIb U HAalIpaBJICHUE.
JIBrb>keHue  3apsDKEHHOM — YacTHIbl B
OJTHOPOJHOM MarHuTHOM Tone. PabGota

cunel JlopeHa
SIBrIeHME NEKTPOMArHUTHON UHIYKIIUHA
[ToTrok BeKTOpa MAarHUTHOM MHIYKLIUU

O/1C nnaykuuu. 3aKoH 31EKTPOMarHUTHON
nnaykiuu dapanes

Buxpesoe nsnextpuueckoe mone. IJIC
MHIYKIUA B TPOBOJHHUKE, ABUKYIIEMCS
MOCTYNAaTeNbHO B OJJHOPOJIHOM MarHUTHOM

moJje

IIpaBuio Jlenna

NHnyKTUBHOCTH. SIBIEHNME CAMOMHAYKIMUH.
OJ1C caMOMHIYKIIMU

DHeprusi MarHUTHOTO TMOJsl KaTYIIKH C

TOKOM
DNEeKTPOMAarHUTHOE TOJIe

TexHuueckue  yCTPOWCTBA:  MOCTOSTHHBIC
MAarHurThl, 9JICKTPOMArHuThlI,
ANIEKTPOJBUTaATENb, YCKOPUTEH

SJICMCHTAPHBIX YaCTULl, UHAYKIITMOHHAA IICYb

IIpaxTrueckue paboThI. N3yuenune
MAarHUTHOTO TIOJISl KATYyIIKH C TOKOM.
UccnenoBanue aelCTBUS ITOCTOSHHOI'O

MarHurTa Ha paMmKy ¢ TokoMm. MccnenoBanue



5.1

SIBJICHUS BHCKTpOMaFHHTHOﬁ HHAYKIOUH

KOJIEBAHMA 1 BOJIHBI

##HPar#MEX AHUYECKHUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

5.1.3

KonebarensHass cucrema. CB0OOOmHBIE
Konebanusa. l'apMoHHUecKHe KoJeOaHUs.
[lepmon, wdacrora, amrumTyna u ¢asza

KoseOaHui

[IpyxuHHBI MasTHUK. MaTeMaTuyecKuut
MAasiITHUK

VYpaBHEHHE TapMOHHYECKUX KOJIEOaHUM.

Kunemarnueckoe n JUHAMHWYECCKOC

OIHMCAaHKE KOJIeOATEILHOIO JABUXKCHUA

[Ipespamenue JHEpruu npu
FApMOHUYECKUX  KOJeOaHMSIX. Cas3p
aMILIATY/(bI KosieOaHmi HUCXOIHOI

BEJIMYUHBI C aMIUTUTyJaMHi KoyieOaHUi e

CKOPOCTH U YCKOPEHUs

Konebarenbubiii  koHTYp.  CBOOOMIHBIE
AIIEKTPOMArHUTHBIE KoneOaHus B
UACaTbHOM  KOJICOATEJIbHOM  KOHTYPE.
AHanorus MeXIy MEXaHHYECKHMH U
3JIEKTPOMArHUTHBIMH KOJICOaHUSAMU.

®opmyna ToMcoHna

3aKOH COXpaHEHHUS PHEPIHMH B HJICATBHOM

KoJ1e0aTeTbHOM KOHTYpE

BI)IHY)KI[CHHBIC MeXaHHYeCKHe KojeOaHus.

Pesonanc. Pesonancnas KpHuBasl.
BeinyxaeHHbIE 3JIEKTPOMarHUTHBIE
KoJIeOaHuUs.

Ilepemennbii  TOK.  CHHYycOMIAJIBHBIN
MEPEMEHHBIN TOK.

MountHocTh MEPEMEHHOTO TOKA.
AMIIIUTYHOE U JAEUCTBYIOLIEE 3HAUYECHUE

CHJIBI TOKA U HaIIPAXKCHUSA



5.2

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IpousBoacTBo, nepegava
U MOTpeOJCHNUE 3JIEKTPHUUECKON SHEPrum.
DKOJIOTHYECKHE PUCKU MPU MPOU3BOICTBE
JIEKTPUYECKON DHEPIUH. Kynstypa
MCIOJIb30BAHUS AEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

Texuuueckue ycrpoiicTBa: celicMorpad,
JNEKTPUYECKUI 3BOHOK, JMHUHU

QJICKTponepcaavd

[Ipaktuyeckne pabotel. HccnemoBanue
3aBUCUMOCTH NEpUOJia MaJIbIX KojeOaHHH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChI
rpysa. MccnenoBanue nepeMEHHOTO TOKa B
LENH M3 IOCIEAOBATEIIBHO COCIUHEHHBIX

KOHJICHCATOPa, KaTYIIKH U PE3UCTOpa

#HHParMEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

522

523

524

525

5.2.6

MexaHnuueckue BOJIHBI, yCl1oBuUs
pacnpoctpanenusi.  Ilepuon.  CkopocThb
pacmpocTpaHeHUss W JJIMHA  BOJIHEL

[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI

###Par### Mnrepbepennus u audpakims

MCXaHHNYCCKHX BOJIH

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTB 3BYKa.

BricoTa Tona. TemOp 3Byka

DJIEKTPOMarHuTHbBIE  BOJIHBL. Y CJIOBUSA
I/IBHy‘IeHI/I}I SHGKTpOMaI‘HI/ITHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B DJICKTPOMAarHUTHOU BOJIHE B BaKyyMe

CBolicTBa  2JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHUEe, MNPEIIOMJICHUE, MOJSPU3AIHNS,
mudpakuus, uHTepdepenuus. CropocTb
AIIEKTPOMArHUTHBIX BOJIH

IIxana SJICKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 3IEeKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY



53

5.2.7

52.8

5.3.1

532

533

534

535

53.6

5.3.7

53.8

[IpuHIMTIBI PaAMOCBA3M W TEIECBUACHUA.
Panuomnoxarnus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIEH Cpelibl

TexHHYeCKHe YCTPOMCTBA: MY3bIKAJIbHBIC
UHCTPYMEHTBI, yJIBTpa3ByKOBas
TUAarHoCTHKa B TEXHUKE M MEIULMHE,
panap, paguonpUEMHIUK, TEJIEBU30D,

anTeHHa, Tenedon, CBU-meup

#HHHPariH#HOIITHUKA

[IpsiMonuHeiHOE pacnpOCTpaHEHUE CBETA
B OJIHOPOJIHOM cpene. Jlyu ceeTa
Otpaxenue cBera. 3aKOHBI OTpPaXECHUS
cBera. [loctpoenne n300pakeHHd B TWIOCKOM
3epKase

[Ipenomnenne cBera. 3aKOHBI MPETOMIICHHUS

CBETa. AOGCOTIOTHBIH ToKa3aTellb
MpeIOMIICHUS
[TormHoe BHYTPEHHEE OTpaXEHHE.

IIpenenbHbIli yros IMOJHOTO BHYTPEHHETO

OTpaKEHHUS

Hucnepcusi cBera. CHOXHBIA  COCTaB

oenoro cBera. L{Ber

Cobwuparonue ¥ pacceuBarONINe JIMH3HI.
Tonkass nuH3a. DOKyCHOE pacCTOSIHUE U
OIITUYECKas cujia TOHKOU JIMH3HbI.
[TocTpoenne n300pakeHNit B COOMPAIOITUX
U pacceuBalIMX JauH3ax. Popmyia
TOHKOM JHH3BLL. YBEIWYCHHUE, aBacMOeE

JIMH30U

[Ipenensr NPUMEHUMOCTH TEOMETPUYECKOM

OIITUKH

WNurtepdepentiuss  cBera.  KorepeHTHbIE
HCTOYHHUKH. Vcenosus HaAOIIOICHUS
MaKCUMYyMOB H MUHHUMYMOB B

UHTEpPPEPEHIIMOHHON KapTUHE OT JABYX



539

5.3.10

5.3.11

5.3.12

CI/IH(baSHBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakuus  ceera.  JludpakumoHHas

pemérka. YciaoBue HaAOMIOACHHS TIABHBIX

MaKCUMYMOB npu naIcHUN
MOHOXPOMATHYECKOTO cBeTa Ha
T (PaKIMOHHYIO PEIIETKY

[Tonspuzanus ceera

TexHuueckrne yCTpOMCTBA: OYKH, JIyIa,

¢doroanmapar, NPOESKUMOHHBIM amnmapar,

MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHAs
OITHKA, I paKkIuOHHAS pemeérka,
MOJIIPOU T

[IpakTnueckue paboTHI. N3mepenne

nokasarenst npenomsieHus. VccremoBanne
CBOHCTB  M300pakeHM B  JIMH3aX.

Hab6mronenue qucnepcuu ceeta

DJIEMEHTHI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

['panuubl TPUMEHMMOCTH KIJIACCUYECKOU
MEXaHUKH. ITocTynatsl TEOpHUHU
OTHOCHUTEJIBHOCTH: WHBApUAHTHOCTh
MOAYJsl CKOPOCTHM CBETa B BaKyyMe,
MPUHIIMI OTHOCUTEILHOCTUA DUHIITEHHA
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
3amenJieHMe BpPEMEHM U COKpallleHHE
JUTAHBI

DHEeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI
CBsi3p Macchl C JHEpPrUed M HMIYJIbCOM

CBOOOJTHOM YaCTHIIBL. DHEPrUs IOKOS

CBOOOIHON YaCTULIBI

KBAHTOBAA ®U3MKA

#i#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

6.1
6
6.2
6.3
6.4
7
7.1

7.1.1

®otonbl. Popmyina I[lnanka cBsA3u sHEPrUn
dboToHAa C €ro 4YacToTOM. ODHEprus u

uMIynbe GOTOHA



7.2

7.3

7.1.4
7.1.5

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

7.2.6

7.3.1

OtkpoiTHE U uccaeaoBanue Gortodddekra.

Omeritet - A CroneroBa.  3aKkoHbI
dhoTodrddekra
VYpaBHenue OUHIITEHA TUIA
dororddekra. «Kpacnas rpaHMIIa»
dhoTodrddekra

JaBnenue cera. OnwiTel [1.H. JIeObenena
XHUMHYECKOEe IeHCTBUE CBETA

TexHudyeckne yCTpoucTBa: (POTOIIEMEHT,
dboTonaTuuk, COJIHCUHAs Oarapes,

CBETOIHO/I

CTPOEHUME ATOMA

Monens aroma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHn0 CTPOCHUS

aToMa. HnaHeTapHaﬂ MOACIb aTOMa

ITocTymarsl bopa. N3nyyenune u
norjoueHue (HOTOHOB TMpH  TEpexoje
aTOMa C OJHOIO YpPOBHS D3HEPIUHM Ha
npyroi. Buapl ciektpoB. CEKTp ypoBHEU

SHEPTUM aTOMa BOAOpOaa

BosiHOBBIE CBOMicTBa 4actul. BoisHbl 1€
Bporiins. KopnyckynsipHO-BOJIHOBO#
nyanu3M. Jludpakiuus dIEKTPOHOB Ha
KpHcCTau1ax

CHOHTaHHOE W BBIHYXJAEHHOE HU3JIyYCHHE.
YCeTpoicTBO U MPUHITUTT PabOTHI Jlazepa
TexHHUecKre YCTpONCTBA: CIEKTPaIbHbIN
aHaJIn3 (CIEKTPOCKOI), JIa3ep, KBAaHTOBBII
KOMIIBIOTED

[Ipaktrueckue  pabotel.  HabGmronenue

JIMHEWYaTOro CIEeKTpa

ATOMHOE A1PO

Metoabl HAaOMIONEHUS] W PETUCTPAIHH

SJICMCHTAPHBIX YaCTHUI]



7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

8.1

8.2

OTKpbITHE  PAAMOAKTUBHOCTH.  OMBITHI
Pesepdopna mo omnpeneneHHio cocTaBa
paauoakTUBHOrO  m3nyyeHus. (CBolcTBa
anbda-, 6eTa-, ramMmma-u3rydeHus. BimsHue

PaaAruOaKTUBHOCTH HA JKHUBBIC OPraHU3MBbI

OTkppITHE  TOPOTOHA U HEWUTpPOHA.
Hyknonnas monens sigpa IeiizenOepra —
NBanenko. 3apsan siapa. MaccoBoe 4YHCIIO

sapa. M3oTonsl

Anbda-pacnan. ONEeKTPOHHBIN u
TTO3UTPOHHBIN OeTa-pacmnaj. IMamma-
U3ITy4YeHHUE. 3aKOH  paJMOAKTHBHOTO
pacraga

DOHeprus CBA3M  HYKJIOHOB B  siIpe.

Snepubie cunbl. Jlepekt Macchl sipa

Snepubie peakuuu. JlenenHue U CcUHTE3
saep

SAnepHsiit peakrop. TepmosinepHbIi
cunate3. [IpoGieMbl W  TEPCHEKTHUBBI
SIIEPHOM  DHEPreTUKU.  DKOJOTMUECKHUE

aCTeKThI EPHOM SHEPTeTUKH

DneMeHTapHble  4YacTulbl.  OTKpbITHE
MMO3UTpPOHA. (DYHI[aMGHTaHBHBIe

B3aUMOJICUCTBU

TexHHUeckne  yCTpPOWCTBA:  JO3UMETD,
kamepa BuibcoHa, sAnepHBIM peakTop,
aToMHas 6oMb6a

[Ipaktnueckue pabotel. MccnemoBanme
TPEKOB YacTHIL (o FOTOBBIM

dhoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3gnoro Heba. CozBe3mus, sSpKue

3BE3/IBI, IJTAHETHI, UX BUAUMOE JIBIIKEHUE

Conneunass cucreMa. IlmaHeTel 3eMHOI



8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

T'pYIIIIbI. IInaHEeTHI-TUTaHTHI n ux
CIIYTHUKH, KAPJIHUKOBBIC IIJIAHCTHI. Marjsle

Tena CoTHEYHOH CUCTEMEI

Connne, ¢otochepa wu  armocdepa.

ConHeuyHast akTUBHOCTb
Nctounuk sneprun ConHua u 3B€371

3BE3AbI, MX OCHOBHBIC XapaKTEPUCTHUKH:
Macca, CBETMMOCTb, paauyc, TeMIieparypa,
1504 B3aUMOCBSI3b. Juarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETHMOCTBY.
3BE3apI TIJIABHOM  IOCIEAOBATCIHHOCTH.
3aBUCUMOCTh «Macca — CBETHMOCTBLY IS

3BE3]1 INIaBHOI MOCJIEN0BATEILHOCTH

#H##Par##HBHyTpeHHee CTpoeHHE  3BE3J.
COBpeMGHHBIe npeaACTaBJICHUA 0
npoucxoxaeHnu u spomouuu ConHua u

3BE3. DTanbl )KU3HU 3BE3]I

Mneunsii  Ilyre — Hama I'anakrtuka.
CnupanbHas CTPYKTypa lNanaktuku,
pacupeneneHue 3BE31, rasa U IbLIN.
Ilonoxxeune wu nBmwxkenue CoiHIa B
lanaktuke. Ilmockas wu  cdepuueckas

HOJICUCTEMBI | aJlTaKTUKH

Tunel ramakTuk. PaguoranakTWkpn U

KBasapbl. YEpHBIE ABIPHI B sAPAX TATAKTUK

Bcenennas.  Pacmupenue  BceeneHHom.
3akon XaO6ma. PaszOeranme rajgakTHK.
Bospact u pamuyc BcenenHo#, Teopus
Bonbmioro B3peiBa. Mogenb  «ropsuen
Bceenennoiy. PenukroBoe usnyueHue

MacmrabHast ~ cTpykTypa  Bcenennoil.
Meraranaktuka. Hepeménubie mpoOaemMsl

aCTPOHOMUHU



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» ®usuka. 10 knacc. Mskuiues I'.4., byxosues b.b., Corckuit H.H.; nox
penaxuueit [lapdentreBoit H.A. Aknmoneproe o6mecTBo «M3marenscTBo
«IIpocsemenue»

» Guzuka. 11 knacc. Msikumies I'.4., byxosues b.b., Yapyrun B.M.; non
penakiueit [TapdpentreBoit H.A. AxumonepHoe o61miectBo «3narenbcTBo

«IIpocsemieHue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoTeka I{OK edsoo.ru






