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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0pa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOXKEHUN M TpeOOBaHUU K pe3yJibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammbl, mnpeacTtaBieHHbXx B OI'OC
COO, a rtakxke c yu€roM deaepaibHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLIETILIUK TpenojiaBaHus yuyeOoHoro npeamera «Dusmnka» B 00pa3zoBaTeIbHBIX
OpraHMu3alUsIX Poccuiickoiu denepauuu, PEeATU3YIOLINX OCHOBHEIE
oOpazoBarenbHble mporpamMMmbl  yueOHoro twiaHa MBOY «COHI Nel5 wuwm.
A IlLIHemnsaxoBay» va 2023-2024 y4eOHBIH ro.

Conmepxanue mporpaMmbl MO (U3MKE HAMpaBleHO Ha (OPMUPOBAHHE
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa oOyuarmmxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢usznke Ha 0aA30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
nonxona. [Iporpamma mo ¢usuke coorBerctByeT TpeboBanusim ®I'OC COO
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3ysibTaTaM
oOydeHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3AlUUd MEXKIPEAMETHBIX
cBsA3ed (U3HKM C €CTECTBEHHO-Hay4YHbIMU YYE€OHbIMU mpenMeramu. B Hel
OTIPENEISAIOTCS OCHOBHBIE 1I€JIM M3Y4YeHUsl (DU3UKU HA YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHMsl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (PU3UKH: JIUYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha 0Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e conepkaHue yuebHoro mpenmMera «Puznka» mo rojgaM o0ydeHusl.

dusuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAs B
KauecTBe y4eOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomiemM Mupe. [IIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIINMA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOIBKY (PU3NUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
busndeckoir reorpadueir u actpoHommer. Vcmonp30BaHWE W AKTUBHOE
npuMeHeHne (QU3MYECKMX 3HAHMM  OMNpeAeNiseT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHMUS
KOCMOCa, TOJIYYEHHUS] HOBBIX MaTEpUalOB C 3aJaHHbIMU CBOMCTBAMH U JAPYTHX.
N3ydyenne ¢u3MK BHOCHUT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydaromuxcs, B (opMUpOBaHME YMEHUN MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TPU BHITIOJIHEHUU UMHU YYE€OHBIX UCCIIEOBaHUM.

B ocHoBy kypca ¢u3uku [ YpOBHSL CpeIHEro oOmiero oOpa3zoBaHuUs
MOJIOKEH PAJl HUJIeHd, KOTOpPhlE MOXHO paccMaTpuBaTh KakK MOPUHIUIBI €ro
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeEW MaTepuan Kypca (Qu3MKU
0o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusieTcs
dbopMupoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMHU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

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

Hoes sxonocuzayuu peanuszyeTcss MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHus, TOCBAMIEHHBIX JKOJIOTUYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 00CYXIeHUs
npo0sIeM palMOHAILHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

Crep:KHEBBIMU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHHs SABIAIOTCA (Pu3mueckue Teopuu (PopMUpOBaHUE MPEICTABICHUNA O
CTPYKType MOCTpPOeHUs (PU3HUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLMIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NOPUPOJE, TpaHHIAX
NPUMEHUMOCTH TEOPHUH, Uil ONUCAaHMUS ECTECTBEHHO-HAYyYHBIX SABJICHUN U
MIPOIIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0A B Kypce (PU3WKH peallu3yeTcsl MPEexae
BCET0 3a CUET OpraHW3allid IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YUYarOIIUXCA.
Jnst  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1A0OpaTOpPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK yUYEHUUYECKHUX
OpakTHUECKUX padoT. BrleneHue B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
OPOBOAUMBIX [l KOHTPOJIEI U OIIEHKH, OCYIIECTBISICTCS  YYaCTHUKAMHU
00pa3oBaTeNbHOr0 Ipollecca MCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHalieHus: kabuHera Quiuku. Ilpu »>TOoM obecneuynBaeTCss OBJAJICHUE
0o0y4JalomuMUCs YMEHUSMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUs, HCCIEIOBaHUS
3aBHCHUMOCTEH (PU3NYECKUX BEJIWYMH M TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHHME YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aaad. [Ipy »TOM M pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SBHO
3aJaHHON (PU3NUECKON MOJEIBIO, MTO3BOJISIOIINE IPUMEHITh N3yUEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETpUpPYs 3HAHUS U3
pa3HbIX pasnesnoB. il KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
oOBsICHEHHE MpPOTEeKaHUsa (U3NUYECKUX SBJICHUN M TPOLECCOB B OKpY)KAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIENIW IJIA CHUTyallld MPaKTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIeYeHHI0 ydeOHOTO Tpoiecca 0a30BBId yPOBEHb Kypca
($bu3MKN Ha YPOBHE CpelHero o01ero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
peIMETHOTO0 KaOuHeTa (M3MKH WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIa. B kabunHere (pu3MKu TOMKHO OBITH
HE0OXoaMMoOe J1abopaTopHOEe OOOpYAOBaHWE ISl BBITIOJIHCHHS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
00opyI0BaHUeE.

JlemoHCcTpanoHHOEe  000pynoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMmMe Mo (U3HKE KIIOYEBbIX JEMOHCTpAaIUil masis
UCCIICIOBAaHMUSI  U3yYaeMbIX SIBJICHUW M  TPOIECCOB, OSMIIMUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlabopatopHoe 00OOpymOBaHHME [JIs YYEHWYECKUX TNPAKTHUECKUX paboT
dopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCs B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1a60paTopHOTO O00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENLHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPUi.

OCHOBHBIMU LIENISIMU U3y4eHHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISIFOTCS:

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

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

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

e (dopMmupoBaHWE YMEHHHA OOBICHATH SBICHUS C HCIOJIH30BAaHUEM
bu3nyecKuX 3HAHUM U HAYYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3UKK AJ PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha yPOBHE CPEHETO 00IIero 0opa3oBaHus:



e TMpHOOpEeTEeHHWE  CHUCTEMBl  3HaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € Ui TPUHITHUSL
MMPAKTUYECKUX PEIICHUMN B MOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs pPa3IUYHbIX 3a7a4 C $BHO 3aJlaHHOMN
dbu3nyeckoil MOAENbI0, 3aJad, MNOJApPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3nanue GU3NUEeCcKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
(¢u3nYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEPHpETalud HH(OpMAaIHH,
oTpezieNieHus JOCTOBEPHOCTH MOJIYUEHHOTO Pe3yibTarta;

e CO3JaHUE YCJIOBUH JUIS PAa3BUTHsS YMEHUU NPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOM J1€ATEbHOCTH.

Ha wusyuenune ¢usuku (06a30BBI ypOBEHb) HA YPOBHE CPEIHEro OOIIEero
obpazoBanus orBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb JEJacT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMNBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIIHNXCA.



COJAEPXAHUME OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOABI NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLlECCE IO3HAHUS IIPUPOABL.
OKCHEpUMEHT B (PU3UKE.

MonenupoBanue (u3nuecKux SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnveckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[TpyHIMIT COOTBETCTBHUS.

Ponp u mecto ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HAyYHOW KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

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

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemelienre, CKOpPOCTh (CpeaHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTH) M
YCKOPEHUE MATEPUATBHOW TOYKH, UX NPOEKIMM HA OCU CUCTEMbI KOOPJHMHAT.
Clio)xeHue nepemMenieHuil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MNpsAMOJUHENHHOe BrkeHue. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, NyTH H© NEPEMEIICHUS
MAaTE€PUAJIbHON TOUYKU OT BPEMEHH.

CBoOonHoe najzieHue. Y CKopeHre cBOOOHOTO MaIeHuS.

KpuBonuHeitHoe  aBumkeHue. JIBUKEHME  MaTrepuajbHOM TOYKH 1O
OKPY>KHOCTH C MOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHENHAS
ckopocTs. [lepuon u yactora oOpamenus. LieHTpocTpeMuTENbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KHHEMATHYECKUX XAPaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

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

HaGnionenue aBuxkeHUsi Teja, OpPOIIEHHOrO MOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLICHHST MEXAY INYTSIMHU, NPOMJAECHHBIMHA TEJIOM 3a
IIOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM MPH PABHOYCKOPEHHOM
JBH>KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuaomn  otHocutensHOCTH  [anmunes.  Ilepeeli  3akoH  HeroToHa.
NHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon Herotona
JUIS 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 (mokosi, ckoyibxxeHusi, kauenus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJIBKEHUs U cuia TpeHus nokos. KoapdunueHT tpenus.
Cuna conpoTUBIEHUS IPU IBH)KEHHUH TeJa B )KUIKOCTH MJIU Tase.

[TocTynarensHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaunleHud. [lnedo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TENA.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHE: IOIIIMITHUKM,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCHUMOCTH CHJIbI YIIPYTOCTHU OT Jiepopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJT TPEHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBuxkeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanrie 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOIO TeEJA, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3axonwl coxpanenus 6 MexaHuke

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

PabGora cuiabl. MOMIHOCTE CHJIEL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPTHUs yOpyro
nedopmupoBaHHoi  npyxuHbl.  [loTeHuManbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHmumanpHple W HENMOTCHNHaIbHBIE  cuibl.  CBsi3b  paboTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HSHEPrHMu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUHU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeCcKre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOMED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoq NOTEHIUATBLHON YHEPTrUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomoi

N3ydyenne aOCOIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

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

Paznen 3. MoJgekyasipuast Qu3nKa 1 TEePMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBumxenue. uddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BellecTBAa. MoJenu CTpPOEHUs Ta30B, XUIAKOCTEH U
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

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



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOrO raza. AOCOJIOTHas TemIieparypa Kak mepa
CpeIHEe KHHETHYECKOW SHEpPruM TEIIOBOrO ABMXKEHUs dactul rasa. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH lanbToHa. M30mpoueccsl B UAECATBHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
nu3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OoapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJT OPTaHUYECKUX COEIMHEHUN.

OnpiThl 10 MU PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIHE CYILLIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMOJECHUCTBUA.

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

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomoi

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

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoandectBo TemnoTel U padota. BHyTpeHHss
HEPrus  OAHOATOMHOIO  HWACAIBHOIO  rasza. Buuabl  Temonepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIy4eHHE. Y AeNbHAs TEIJIOEMKOCTh BEILECTBA.
KonudecTBO TEMI0THI IpH TEIIONEpeaye.

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

Bropoii 3akon TepmoauHamMuki. HeoOpaTuMOoCTh MPOIIECCOB B IPUPOJIE.

TenmoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOUW XOJIOIWIHHUK, KOHIUITUOHED.

Llemoncmpayuu

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

M3meHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Tela Ipy TeIuionepeaye.

OnpiT Mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TYypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

N3mepenne yaenbHON TEMII0EMKOCTH.

Tema 3. Azpecammniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u koHmeHcanus. Mcmapenne u kumnenne. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TEIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT JABICHUS.

TBépnoe Teno. Kpucrammnueckue u amopdHbie Tena. AHU3OTPOIHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnmaBienue u
KpUcTayu3aIus. Y AelibHas TerioTa miaBieHus. CyOaumanus.

YpaBHeHue TerIoBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU IMOJYyUYECHHUSI COBPEMEHHBIX MaTEpPHUajoOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CrnocoObl U3MepeHus BIAXKHOCTH.

HaGnronenue HarpeBanusi v IIaBJICHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTaIoB.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomoi

N3mepeHre OTHOCUTENBHON BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inekmpocmamuka
DnekTpu3aius Teid. JNeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUYECKHX
3apsnioB. [IpOBOMHUKH, MUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOrO 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUYECKUI 3apsil.
Onektpuyeckoe rmosne. Hanpssk€HHOCTh  AnekTpuueckoro moisid. [IpuHnun



CYNEPIO3UINH INEKTPUUECKUX MOJIeH. JIMHUM HAanpsLKEHHOCTU 3JIEKTPUYECKOIO
OJISL.

Pabora cun  osmekrpoctatmueckoro  mousis.  [lorennman.  PasHocThb
NOTeHUHAIOB. [IpOBOOHHMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jusnextpuyeckasi NPOHULIAEMOCTb.

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

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE MPHUMEHEHHE: SIJIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTpOCTaTHUECKas 3allUTa, 3a3eMJICHHE JJIEKTPONpHUOOpPOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM I1OJIE.

DnexTpocTaTHyecKas 3aluTa.

JIMBIIEKTPUKY B 3IEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAaH
IIJJACTUH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomoi

N3mepeHne 3neKTpOEMKOCTH KOHJIEHCATOPA.

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

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

Hanpsoxenue. 3akon Oma 1715 yyacTka LETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEILECTBA.
[TocnenoBaTenpHOE, IapaIeNbHOE, CMEIIAHHOE COEITMHEHUE TIPOBOIHUKOB.

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

ONEeKTpOABMXKYLIasl CUjila U BHYTPEHHEE CONPOTUBIEHHWE HCTOYHHMKA TOKA.
3akoH Oma 171 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJIOB OT TeMIepaTrypbl. CBEPXITPOBOIUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CobOcTBeHHas U [pUMECHas IPOBOJIMMOCTh
noJIypoBOHUKOB. CBoiicTBa p—n-niepexoia. [1omynpoBoIHUKOBBIE TPUOOPHI.

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



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

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: amIepMerp,
BOJITMETP, PpEOCTaT, MCTOYHUKM TOKa, DJIEKTPOHArpeBaTeIbHblE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN IUO/, TaIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HATIPSKEHUS.

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

CMelaHHOE COeTMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH Cwibl. KOpoTKoe 3ambIKaHHe
raJIbBAHUYECKOTO JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3yyeHnue cMenaHHOro COEIMHEHNs PE3UCTOPOB.

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

Habmronenue 3nekTpoiamsa.

MexnpeaMeTHbIe CBSI3H

N3yuenne xkypca gusuku 0a3oBoro yposHsa B 10 kjacce oCyIIEeCTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCaMM MAaTE€MaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (PakT, rumoresa, (u3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

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

Buonocus: mexanndyeckoe ABIKEHUE B KHUBOW mpupojae, auddysusi, ocMoc,
TEII000MEH KMBBIX OPraHU3MOB (BUJIBI TEIUIONEPEAAayuH, TEIIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

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



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

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXAHU3MOB,
y4€T TpEHUS B TEXHUKE, NOJAIIWIHUKH, HCHOJb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYIHE), JIBUTaTelb BHYTPEHHEIrO
Cropanusi, maposas TypOuHa, OBITOBOM XOJOAWIBHUK, KOHAULMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEpPHUAlOB, U
HAHOTEXHOJIOTUH, AJEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJIEKTPONpHUOOpPOB,
KCEPOKC, CTPYWHBIH IPUHTED, AIEKTPOHArpEBATEIbHbBIC npuodopkl,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHammuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUSA

[locTossHHBIE ~ MarHuThl.  B3aumopeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MaruntHoe mnone. Bekrop MarnuTtHOM wuHAyKIMM. [IpuHmmn cynepnosuunn
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAYKIWU. KapTuHa JMHUN MarHUTHOU
WHIYKIWH TOJISI IOCTOSSHHBIX MAarHUTOB.

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

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HamlpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIBI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cunbl Jlopenua.

SIBneHne AneKTpoMarHuTHOM HMHAYKIuU. [IOTOK BEeKTOpa MarHMTHOM
UHIYKIUU. ODJIEKTPOJBIKYIAsi Cujla HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexktpuueckoe 1mose. OJEKTPOIBHXKYIAs CUJla HHAYKIUUA B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJAHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb. SIBIEHME CaMOMHIAYKLUMH. OJEKTPOJBMXKYIIAs CHUia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHULl, MHIYKIIMOHHAS TI€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIUY MAarHUTHOTO TTOJIS.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3IeKTPOMarHuTHOM UHIYKIIAH.

[TIpaBuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CUJIBI MHAYKIIUU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, 1abopamopHwle pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUS NOCTOSSHHOTO MAarHUTA HA PaMKy C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHWUS.
["apmonnyeckue konedanus. [lepuoa, yactora, ammumryga u (aza KoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTHU4ECKUHA MASTHUK. YPaBHEHHE TaPMOHHYECKHUX
kosebanuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHWYeCKUMU |
AJIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPrUU B UJ€ATBHOM KO0JIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHbiii  TOK. CUHYCOMJANbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHUCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE INEKTPUUECKOM
SHEPIruMu. DKOJIOTUYECKHE PHUCKU MPU MPOU3BOJACTBE 3NEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOSHEPIUU B TIOBCEIHEBHOM KU3HMU.

TexHuyeckue ycTpoWCTBAa W MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIepeiay.

Llemoncmpayuu

HccnenoBanne mnapaMeTpoB KOJeOATEIBHONW CHUCTEMBI (MPYKUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



HalGmronenue 3aryxaromnmx KojieOaHui.

HccnenoBanue cBOWCTB BIHYXACHHBIX KOJI€OaHUH.

Ha6nronenue pe3onanca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcumorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAMpPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1oCIEenOBaTENbHOM COSOMHEHMM PE3UCTOPA, KaTYyIIKH
VMHIYKTUBHOCTH U KOHAECHCATOPA.

Mopenb TuHUYM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

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

HccnenoBanue INEpEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOHIEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u In1eKmMpoMaZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YycCloOBHsS pacnpoctpaHeHus. llepuon. Ckopoctb
pacnpocTpaHeHusT W JyIMHA BOJHBL. [lonmepedHble W MPOJOJIbHBIE BOJIHBI.
WnTepdepenius u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPEIOMIIEHHE, MOJsIpU3alnus, Audpakuus,
uHTepdepenius. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMIBI paguoCBs3U U TeneBuaAcHusA. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4eckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOJ0IbHBIX BOJH.

KoneOmnromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKIX BOJIH.

Hab6mronenue natepdepennmn u qudpakiiuy MEXaHUIECKUX BOJTH.

3BYKOBOU pPE30HAHC.

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



HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpaXkCHHUE,
pesIoMJICHUE, TOspU3anus, Tudpakims, “HTepdepeHITns.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacIpOCTpaHEHUE CBETAa B
OJIHOPOHOM cpene. JIyd cBera. TOUCUHBIN HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npeinomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus cBeta. CloxxHbIil cocTaB 6enoro cBeta. LBer.

Cobuparoniie U pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosiHUE W ONTUYecKas cuiia TOHKOW JMH3bL. [locTpoenue u3zoOpaxeHuid B
coOMparoIMX U pacceuBaOIIMX JiMH3aX. DopMysa TOHKON JIMH3BL. Y BEIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€EOMETPUUECKON ONTUKH.

BonnoBass ontmka. WHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBusi HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHOU
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

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

[Tonspuzanus ceera.

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

Jlemoncmpayuu

[IpssMONIMHEHOE pacHpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHUE CBETA.
OnTuueckue mpruOOpPHI.

[TonHOE BHYyTpEeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnenoBanue cBONCTB N300pakeHU B JTHMH3aX.

Mopaenu MUKpOCKOMa, TEIECKOIIA.

HaGmonenune natepdepeHnm cBera.

Ha6mronenue nudpaxium ceera.

HaGmronenue nucnepcun cBera.

[TonyueHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIILI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiiuu cBeTa.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi



M3mepeHne nokasaress NpesioMIIEHNs] CTEKJIA.
HccnenoBanue cBONCTB N300pakeHU B JTHH3AX.
HaGmronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crielIHAJIBHON TEOPHMH OTHOCUTEIbHOCTH

['panuupl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

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

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

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

OtkpeiTre u uccnenoBanue Gororpdexra. Onwitet A. I'. CroneroBa. 3akOHbI
dboroaddexra. YpaBuenue DiuiHiTeitHa mis dotodddexra. «KpacHas rpanuiiay
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHeUHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

Ceeroauoy.

Comnneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopma mo paccesHUIO 0-YaCTHII.
[Inanerapnas moxpens aroma. [loctynmatel bopa. M3nmydenune u morsomeHue
(GbOTOHOB MpU Mepexoje aToMa C OAHOrO YpPOBHSA JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPTUH aTOMA BOJIOPOJA.

BonnoBbie cBoiicTBa yactuu. Bonnsl ne bpoitnsa. KopnyckynsipHO-BOJHOBOM
Ty alu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopuenb onsita Pesepdopra.
OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HabGnrogenue iMHeWyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi
HalGmronenue nmuaeityaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIIOKHOCTh CTpPOeHUs Anpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocraBa
paanoakTUBHOTO wm3nydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3ITydCHHUS.
Brnusinue paguoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
OTkpbITHE TIPOTOHA M HeWTpoHa. HykioHnHas monenb sjpa I'eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomsl.
Anbda-pacnaa. OJEKTPOHHBIA U TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NydeHHe. 3aKOH PaJIMOaKTUBHOI'O pacraja.
DHeprus CBS3M HYKJIOHOB B simpe. Snepubie cuibl. Jleext maccer sapa.
Snepnpie peakuuu. /leneHne u CUHTES SA€Ep.
Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTeTUKU. DKOJOTMUYECKUE ACTIEKTHI SIEPHON YIHEPTETUKHU.
OnemeHTapHble YaCcTULbl. OTKPBITUE TO3UTPOHA.
Mertoabl HaOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOoieicTBUs. ENUHCTBO (pn3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoucCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, simepHsblil peakTop, aToOMHasi 6omoa.
Llemoncmpayuu
CU€TUMK MOHU3HUPYIOIINX YACTHL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM QoTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

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

Bunx 3Bézmnoro neba. Co3Be3amsi, sSpKue 3BE3IBI, TUIAHETHI, WX BHUIANMOC
JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeunast akTuBHOCTb. Mcrtounuk sHeprum CoyiHIA W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTBY». 3BE3/Ibl TJIABHOW IOCIJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» ISl 3BE37 TJIABHOW IOCJIEA0BATENLHOCTH. BHyTpeHHee cTpoeHue



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

Mneunstii [lyte — Hama I'anaktuka. [lonoxxenue u nuxenue CoJyiHLIA B
lNanaktuke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AIpaAX
TaJIaKTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa06ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenmkToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEACIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31sA CEBEPHOro MOJyIIApHs U SIPKHUE 3BE3MBI.

HaGmronenus B Teneckon Jlynsl, muranet, Mieunoro I1ytu.

O0o0marmniee MOBTOpPeHUE

Pons ¢usmkn u acTpoHOMHUM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M ATUYECKOHN cepax NesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (U3UKU
Y aCTPOHOMUHM B COBPEMEHHOUN HAay4YHOW KapTHHE MUpPa, pojib (GU3NYECKON Teopuu
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3NYecKo KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 06a3zoBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

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

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BO/HBIC DJIEMEHTAPHBIX (QYHKIUN, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpeeeHre MIONIaaAH MITOCKUX GUryp U 0o0bEMa Tell.

buonoeus: »nexTpuueckue SBICHUS B JKHUBOW Mpupojne, KoiebaTembHbIC
JBUKEHHS B )KUBOW NMPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPUPOJIEC, NEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW pEIIETKH, CHEKTpaIbHbIN
aHau3.



leoepaghusi:  MarHWTHBIE TIONFOCA 3€MJIM, 3alie)Kd MArHUTHBIX — PYII,
doTochEMKa 3eMHOI TOBEPXHOCTH, TIPEICKa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DBIIEKTpOIEpenad, T€HEepaTop MEepEeMEHHOr0 TOKa,
SIICKTPOJIBUTATENb, MHAYKIMOHHAS TI€Yb, pajgap, PaJAHONPHEMHUK, TEIEBU30D,
anteHHa, tenegoH, CBY-meub, MpPOEKIMOHHBIN ammapar, BOJOKOHHAs OINTHKA,
coJiHe4Has OaTapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOTO Tpenmera «®Du3nWkKa» Ha YPOBHE CpPEIHErO OOIIero
o0pa3oBaHus (0a30BbIM YPOBEHb) JOJDKHO 00ECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS y4eOHOro npeamera «Ou3nka» AOTKHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YalIMUXCid PYKOBOJCTBOBATHCA
chOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alii OCHOBHBIX HAIPaBICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCT TPAKIAHCKON IMO3HUIMH O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TI'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, y4acTBOBaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnN;

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

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2)IaTPUOTHYECKOT0 BOCITUTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

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

3)1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

c(hOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
NEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIaJIa B TOCTPOECHUE YCTOWYUBOTO Oy TyIIIETO;

4)3¢cTeTU4eCKOro BOCIIUTAHMSI:

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



S)Tpya0BOro BOCIMTAHMS:

UHTEpEC K pa3nuyHbIM cdepaMm MpodheccroHaNIbHON esATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayieil npodeccun U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6)3K0JI0rMYeCKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYPBl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa dKOJOTMYECKHUX IpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUN B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

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

7)IIeHHOCTH HAYYHOI'0 MO3HAHMSA:

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

OCO3HAaHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHUs  (QU3MKU  OCYLIECTBJIATh  IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIAUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (opMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENECTATh UENU JCATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3NYECKUX SIBICHUSAX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalv3a HUMEIOIIUXCS
MAaTEPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUM JESITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEaJbHOTO,
BUPTYAJIILHOTO 1 KOMOMHUPOBAHHOTO B3aWMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTeJbCKHe JeHCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUYEBBIMU IOHATHUSMHU U METOIAMHU
(bu3nYeCcKo HAyKH;



BJIa/Ie€Th HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHOM JESTEIbHOCTH
B 005aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJAEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/I0B TIO3HAHUS;

BIAJeTh BUAAMHU JESATEIBHOCTH IO TOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPEoOpPa30BaHUIO U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCIIE MIPH CO3JJaHUH YUeOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBaTh 3ajauyy,
BBIJIBUTATh TUIOTE3y €€ pPELIeHHs, HAaXOAMTb ApryMEHThI AJS JOKa3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE PpELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

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

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb TEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KHU3HEIeATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIaJIeTh HABBIKAMU TOJY4YeHUs HMHPOpMauu (U3MUECKOTo COACpNKaHUSA U3
UCTOYHUKOB PAa3HbIX THIIOB, CAaMOCTOSITEJIbHO OCYILECTBIIATh IOUCK, AaHaJH3,
CHUCTEeMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALUK PA3TUYHBIX BUAOB U (opM
IpEICTaBICHNUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIUY;

UCTOJIb30BaTh  CPEACTBA  MH(MOPMALMOHHBIX W  KOMMYHHKAIMOHHBIX
TEXHOJOTHM B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3amady  C CcoOMofeHreM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPaBOBBIX W  JITHUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJAEP)KAaHUS B PA3IMYHBIX Qopmarax ¢
yu€TOM HazHayeHHs] THPOPMAIIUHU U LIEJEBOU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTU3alllu.

KoMMyHUKATHBHbIE YHUBepCcAJIbHbIE yueOHbIe 1eiicTBUS:
OCYIIECTBIISAITh  OOIlEHWE Ha YypokKax (U3UKKM ©U BO BHE-YPOUHOM
JIeSITEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIUKTHL;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBHIYaJTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OLIMX
MHTEPECOB U BOBMOXKHOCTEN KaXKJIOT0 WieHa KOJUIEKTUBA;

OpUHUMATh LEJIM COBMECTHOH  JIEATENbHOCTH, OpIraHU30BBIBATH U
KOOPAMHUPOBATh NEHCTBUSA MO €€ JTOCTUIKEHUIO: COCTaBJATh IUIAH JACWCTBUA,
pacrnpenenartb poid ¢ y4€TOM MHEHH y4YacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauyeCTBO CBOETO BKJIaJa M KaXIOrO YYacTHHKAa KOMAaHIbl B
o0IIMii pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npejjaraTb HOBBIE TMPOEKTHI, OLEHUBATh HJEH C TMO3UIMU HOBHU3HBI,
OpUTHHAIILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIMSIX, IPOSBISATH TBOPYECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YyHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENbHYIO JAESITENbHOCTh B 00JIACTH
GU3UKK W aCTPOHOMHUH, BBISABIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHEBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAacUYETHBIX M KaueCTBEHHBIX
3a/1a4, MJIaH BIMOJHEHUS MPAKTUYECKOW pabOThl ¢ YYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaIIUSIM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha celsd
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCcOOCTBOBATh (POPMHUPOBAHUIO M TPOSBICHHUIO HPYAUIMU B 0OJIacCTH
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESTEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJa/JeTh  HAaBBIKAMU  [O3HABATEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMbIX JCHCTBHII W MBICIUTEIbHBIX MPOILIECCOB, HX PE3YIbTATOB U
OCHOBaHU;



UCTIOJIB30BaTh MPUEMBI peQIICKCUN AJIsi OLIEHKH CUTYAaIluH, BHIOOpPAa BEPHOTO
peIIeHYS,;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMEHHO NPUHUMATH DPEIICHHsS IO WX
CHIDKEHUIO;

OPUHUMATh MOTUBBI M apryMEHTBl JPYI'MX IIpH aHajlu3e pe3yJbTaToB
JeSITeTbHOCTH,

NPUHUMATH Ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOWHCTBA,

OPUHUMATh MOTUBBI M apryMEHTBl JPYI'MX IIpH aHajlu3e pe3yJbTaToB
NesITeTbHOCTH;

NpU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIMOKH.

B mporecce mocTKeHUsT TMYHOCTHBIX PE3yIbTATOB OCBOCHHS IMPOTPAMMBI
no (Qusuke AnIS YPOBHS CpeAHero ooOmero oOpa3oBaHHs y OO0yYaromMXcs
COBEPILIEHCTBYETCS HIMOIMOHAIbHBIN MHTEJUIEKT, HpeAroararomuii
c(OPMHUPOBAHHOCTD:

CaMOCO3HaHUs1, BKIIFOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSIHWE, BUJICTh HAINPABJICHUS] Pa3BUTH COOCTBEHHOIN AMOILMOHATIBHON chepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE TNPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IOBEIEHHUE, CIIOCOOHOCTh aJanTHpPOBAaThCA K
IMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIATH TUOKOCTD, OBITh OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHUBAIINH, BKIIOYAIOIIEH CTpEeMIICHHE K TOCTHIKCHUIO e U
ycriexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHUE JIEeWCTBOBaTh HMCXOJIS W3 CBOUX
BO3MOKHOCTEM;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE
IpYyTUX, YYUTBIBaTH €ro TMpPH OCYIIECTBICHHM OOIICHHS, CIHOCOOHOCTh K
COYYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOUYAIOIIMX CIIOCOOHOCTH BHICTPAaUBATh OTHOIICHUS
C IpYTHMH JIIOJIbMU, 3a00TUTKCS, IPOSBIISTh HHTEPEC U pa3peiath KOHPIUKTHL.

INPEAMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha IMPUMEpPax PoOJb U MeCTO (U3MKU B (POpMHpOBAHUU
COBPEMEHHOM HAyYHOW KapTUHBI MHUpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIICH:
MaTepHuaibHas TOYKA, HHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOMOTHO TBEPIOE TETIO,
WJICAJIbHBIN Ta3, MOJEIM CTPOCHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU pellieHnd PU3NUECKUX 3a/1ay;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATh WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBIDKCHUE, CBOOOJHOE IMaJICHUE TeJ, JBM)KCHUE IO OKPYKHOCTH, HWHEpIIHUS,
B3auMoOJielicTBUE Tell, Tuddy3us, OPOYHOBCKOE JBHKEHHE, CTPOSCHUE KUIKOCTEH
U TBEPBIX TEJ, U3MEHEHHE 00bhEMA TeJI MPU HArpeBaHUU (OXJIAKICHUH ), TETIJIOBOE
pPaBHOBECHE, MCHAPEHUE, KOHJCHCALUs, IJIABIICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAKHOCTbH BO3/1yXa, MOBBIIIEHUE JABJICHUA T'a3a MIPU €r0 HAarpEBAHUU B 3aKPBHITOM
cocylie, CBSI3b MEXKAY NapaMeTpaMH COCTOSIHMSI Ta3a B  M30IPOLIECCax,
AIEKTPU3ALUA TEJI, B3AUMOJCHCTBUE 3aPsJIOB;

OTIMCHIBATh MEXAHWYECKOE NIBIDKCHHE, HCIONL3Yys (PU3NYECKHUe BEITMYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEILICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, Cuia,
MMIYJIbC Te€Jla, KNHETUYECKas dHEPrusi, MOTCHUUAIbHAS DHEPIUsi, MEXaHUYECKas
paboTta, MexaHWYecKas MOIIHOCTh; IIPU ONUCAHUM MPABUIBLHO TPAKTOBAThH
(GU3UYECKUIl CMBICT HCIOJIb3YeMbIX BEIMYMH, WX O0O3HAYCHUS U €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONTINE AaHHYIO (U3UYECKYIO BEIMYHMHY C IPYTUMU
BEJIMYNHAMM;

OIMCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Yyad (U3MUYECKUEe BEIMYMHBI: JaBJIGHHE Tasza, TeMmIleparypa, CpeaHss
KMHETHYECKAsl DHEPrUsl XaOTUUECKOIrO JBUKECHUS MOJIEKYJ, CPEIHEKBAApPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSSI SHEPrus, paboTa rasa,
KOd(phUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JIBUTATENs; MPH OMHCAHUU
NPaBWIbHO TpaKTOBaTh (DU3WYECKUH CMBICT HCIOJIB3YEMbIX BEIUYMH, HX
0003HaYeHUs W CAWHUIBI, HaXOJIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(U3UYECKYI0 BETMYHUHY C IPYTUMH BEJIHYNHAM;

OIMCHIBATh U3YUYCHHBIE AJEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIIMAN, PAa3HOCTh MTOTECHIMAJIOB;
Py ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHA CMBICI HCIOIh3yEMBbIX
BEIIMYMH, WX OOO3HAYCHMS] W CIWHHIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJTUYUHY C APYTUMH BEIMYUHAMU,

aHaJM3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3Ys (U3UYECKUE
3aKOHBI Y TIPUHUMIBL: 3aKOH BceMHUpHOTo TsaroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHUS MMITYJIbCa,
MPUHIUIT CYNEPIO3ULUNA CWJI, MPHUHLHUII PABHONPABUS WHEPLHUAIBHBIX CUCTEM
OTCYE€TA, MOJICKYISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHMS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEAHENH KMHETUYECKON SHEPIUU TEIJIOBOTO JIBUYKEHHUS MOJICKYJ C
aOCOJIFOTHON TeMmmepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsaa, 3akoH KynoHa, npuiaTOM pasnnyaTh CIOBECHYIO



(bOpMYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCIIOBUS (TPaHMIIBI,
o0yacT) IPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIC TPHUHIUIBI JIEUCTBHSI MAaIIWH, MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS UX OE30MMACHOTO HCIIOJIb30BAHUS B
MIOBCETHEBHOM JKHU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHHUIO (PU3NYECKHUX SIBICHUN U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUU, MPH 3TOM
dbopmynupoBath TmpobiieMy/3amadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
co0upaTh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYAOBaHHSA, MPOBOAUTH OMBIT U
(dbopMyIMpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUsT (M3UYECKUX BEIIUYWH, MPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BATh W3BECTHBIC
METO/JIbI OIICHKH TIOTPEITHOCTEH N3MEPECHHIA,

UCCIICIOBAaTh  3aBUCUMOCTH  MEXIYy  (QU3NYCCKUMHU  BEIMYUHAMH  C
WCITOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpOBaTh PE3yIbTaThl TMOTYYECHHON 3aBUCHUMOCTA (DU3WYECKUX BEITUYHH B
BU/JIe TAOJIUII ¥ TPa(PUKOB, AENIaTh BHIBOBI IO PE3yJbTaTaM UCCIICIOBAHMS;

coOroaaTh MpaBmia 0€30MacHOTO TPya MPHU MPOBEICHUU HCCICIOBAHUN B
pamMkax y4eOHOTO DJKCIEpUMEHTa, Y4YeOHO-MCCIIEIOBATENhCKOM W MPOSKTHOM
NESATETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacuéTHble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJIENbIo,
UCTIONB3YS (hU3MUecKHe 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a yCJIOBHS 33aa4u
BBIOUpaTh (PU3UYECKYIO MOJCIb, BBIICIATh (PU3UUECKHE BEITUYHHBI U (POPMYIIBI,
HEOOXOaMMBIC I €€ pElIeHHs, MTPOBOIUTh PACUEThl U OIEHWBATH PEATHHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

pelaTh KaueCTBEHHBIE 3a7a9i: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPECUNBYIO
IENIOYKY PacCYXJACHHI C OMOpONW Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

WCIIOJIB30BAaTh ~ TPU  PEIMICHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIUN
U TIPEJICTABJICHUS Y9eOHOW W HAyYHO-TIOMYJSIPHONH MHGOpPMAIIMH, TOTYICHHON U3
Pa3IYHBIX UCTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyYaeMyIo HH(OPMAIIUIO;

MIPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apYyOCKHBIX yUEHBIX-(PU3NKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOILECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKHU M TEXHOJIOTHH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KHU3HU
JU1s1 obecrieueHrss 6€30MacHOCTH MPU O0pallieHur ¢ MpudopaMu U TEXHUYECKUMHU



yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaThb B TpyHdmne C BBHIMOJHEHHEM pAa3IMYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH padOTy TPYIIIbl, PalUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAaHUPOBATH JIESTENBHOCTh B HECTAHIAPTHBIX CUTYyaIlUsX, aJIeKBAaTHO OILEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB T'PYIIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeAaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4yHOM KapTHHbBl MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHHUKH WU
TEXHOJIOTUH, B NMPAKTUYECKON IEATENBHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
(du3znyeCcKOil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUSI H3YyYEHHBIX (U3MYECKUX MOJIEIEeH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsif, Jy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siiepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJIEJb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3a7ad4;

pacro3HaBaTh (pU3NUecKHe sIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJUHAMHUKN M KBAHTOBOW (DU3UKH: 3IEKTpUUECKask POBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKIWSA, JEWCTBHE MAarHUTHOTO TIOJS Ha
IPOBOJAHUK C TOKOM M JIBIXKYIIMHCS 3apsi, >JIEKTPOMAarHUTHbIE KojeOaHus u
BOJIHBI, MPSMOJIMHEWHOE pPacHpOCTPaHEHUE CBETa, OTPAXKEHHUE, MNPETOMIICHUE,
uHTephepeHus, audpakuuss U TOJApU3ALMS  CBETa, AUCIEPCHUs] CBETa,
dbotoanekTpudeckuii 3ghexT (hoTodrddexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JUHEHYaToOro CIeKTpa aToMa BOAOPOAa, €CTECTBEHHass M HMCKYCCTBEHHas
pPazoaKTUBHOCT;

OMKCHIBaTh W3YYEHHBbIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  IPOBOJUMOCTh  Pa3jIUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIEC SIBICHHSA (MPOLIECCHI), HCMONb3Yys (U3MUECKUE BEIUYUHBL:
AIIEKTPUYECKUI 3apsij, CHJIa TOKa, SJICKTPUUYECKOE HANPSDKEHUE, AJIEKTPUUYECKOE
COTPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIAs cuila, paboTa TOKa,
WHIYKIUS MarHUTHOrO mMojs, cuina Awmrmepa, cuna JlopeHua, HHIYKTUBHOCTD
KATYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJei, MepuoJl M YacToTa
KojeOaHuN B KoJeOaTenbHOM KOHTYpe, 3apsi M Cujla TOKa B MpoIlecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJeOaHWM, (OKYCHOE pacCTOSHUE H
ONTHYECKasl CHJIa JIMH3bI, TIPU ONMMCAHUU MPABHIBHO TPAKTOBATh (PU3MUYECKU
CMBICJI HCTOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U E€JIMHHUIIbI, YKa3bIBaTb
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUMHY C JAPYTUMHU
BETTMIMHAMU;



OTMCHIBATh WM3yYCHHBIC KBAHTOBBIC SIBICHUS W TIPOIECCHI, HCIOIB3YS
¢usznyeckue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ] MOypacnaaa, SHEPTUsl CBA3H
aTOMHBIX SIJIEp, MPU OINUCAHUU TMPABWIBHO TPAKTOBAaTh (PU3UYECKUM CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS] W EAMHMIIbI, YKa3bIiBaTh (OPMYJIbI,
CBS3BIBAIONIME JIAHHYIO (U3UYECKYI0 BEJIMYWHY C JAPYTUMH BEJIMYWHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BETNYNHBI,

aHANIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIONb3Yys (PU3HUECKUE
3aKOHBI U MPUHLHUIIBL: 3aK0OH OMa, 3aKOHBI MOCIIEIOBATENHHOTO U MapajliieIbHOTO
COEIMHEHMs] TPOBOJHMUKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
UHAYKINH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE DiHIITeiHa a1 (oTorddekra,
3aKOH COXpaHEHUs! HHEPruu, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXpaHEHUs
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHUs MacCOBOr0 YHCIA, MOCTynarshl bopa,
3aKOH paJMOAaKTUBHOTO pacraja, Mpu 3TOM pa3inyaTh CIOBECHYIO (JOPMYITUPOBKY
3aKOHAa, €r0 MaTEeMaTHYECKOE BBIPAKEHWE W YCIOBHUS (TPaHUIIBI, OO0IACTH)
IPUMEHUMOCTH;

OTpEENATh HAlIPABJIECHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO TOJISl MPOBOJHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenua;

CTPOUTh M ONHCHIBATH H300paXeHHE, CO3/1aBa€MO€ ILJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUMU: IMPU HTOM
dbopmynupoBaTh TmpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
co0upaTh YCTaHOBKY W3 MPEIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(bopMyIHpPOBATH BHIBOIHI,

OCYULIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEpPEHUsI (U3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OPSMBIX HM3MEPEHUH: TMPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKHUX BEJIMYMH B BUJIEC TaOJIHI] U
rpaduKoB, AenaTh BHIBOABI IO pe3ybTaTaM UCCIIEI0BAHMS;

cobmro1aTh mpaBmiia 0€30MacHOTO TPy/a MpU MPOBEICHUN MCCIIECIOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, YYeOHO-MCCIIEOBATEICKOH W MPOEKTHOU
NEATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCTIONB3YS (hHU3HUECKHe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAINU3a YCJIOBHS 3a7aun



BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYHHBI U (POPMYJIBI,
HEOOXOUMbIe 171 €€ pelIeHUs, MPOBOAUTH PacuéThl M OICHMBATh PEATbHOCTD
MOJy4YE€HHOT0 3HAUY€HUs (PU3HUUYECKON BEIMYUHBL;

pelaTh KaueCTBEHHbIE 3aJa4l: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUUBYIO
LEMOYKY pPACCYXKIEHUN C OMOpOMl Ha HM3yUYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIONB30BaTh  MPH  pPEIIeHUH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
UH(OPMAIMOHHbIE TEXHOJIOTUH JJISl TTOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U MIPEICTABJICHUS] Y4EOHOW U HAyYHO-MIOMYJIIPHON MHGOPMALIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH MOJTYyYaeMyto HH(popMaIuio;

OOBSCHITh TPUHIUIBI JIEWCTBHS MAIIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA WX 0€30MacCHOr0 MCIHOJIb30BAaHUS B MIOBCETHEBHOM
KU3HU,

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOU >KU3HU
JU1s obecnieueHrss 6€30MacHOCTH MPU O0pallieHur ¢ MpuOoOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIsi COXPAHEHUSI 3OPOBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaThb B Tpyndmne C BBHIMOJHEHHEM pAa3IMYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYIIIbl, PALUOHAIBHO pACHPEAENATh OO0S3aHHOCTU U
IJIAHUPOBATH JICSITENILHOCTh B HECTAHIAPTHBIX CUTYyaIllUsX, aJIeKBAaTHO OIEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIIEHHE paCCMAaTPUBAEMOM MTPOOIIEMBI.
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