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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE NOJOXXKEHUN U TpeOOBaHUU K pe3yJibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammbl, mnpeacTaBieHHbIXx B OI'OC
COO, a rtakxke c yu€roM denepanbHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLIETILIUM TpenojiaBaHus yuyeoHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpraHM3anusIX Poccuiickon denepauuu, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBbI.

Conmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHHE
€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 METalpPEAMETHBIM pe3yJbTaTaM
oOydeHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTH PEAM3AlMUd MEXKIPEAMETHBIX
CBs3el (M3HKM C €CTECTBEHHO-HAYYHBIMHU Y4YeOHbIMH TMpenaMeramu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE 1I€JIM M3Y4YeHUs: (DU3UKU HA YPOBHE CPEIHEro oOIIero
o0pa3oBaHus, TUIAHUPYEMBIE PE3YNIbTAThl OCBOEHHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3MKK Ha OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

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

dusuka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAs B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomiem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEMH,
busndeckoir reorpadueir u actpoHommel. Vcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHMUS
KOCMOCA, TOJIYYEHHSI HOBBIX MaTEpPHUalOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢u3MKu BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MUpa oOydaromuxcs, B (GOPMUPOBAHME YMEHUNU MPUMEHATH
HAy4YHbIA METOJI MO3HAHUS NP BHINOJHEHUU UMU YY€OHBIX UCCIIEIOBaHUMN.

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



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lenoB (U3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK K COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3MKU
0o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusiercs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM O0OIIEeCTBa, 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 peanus3yeTcs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTUYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJOTHM, a Takxke 00CYXIeHUs
npo0sIeM palMOHAIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHMs SBISAIOTCA (Pu3mueckue Teopuu (POopMUPOBAHUE MPEICTABICHUNA O
CTPYKType MOCTpOeHUs (PU3HUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
INPUHLUIIOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O MOPUPOJE, TpaHHIAX
INPUMEHUMOCTH TEOPHUH, JUIsi ONUCAHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0 B Kypce (PU3UKH peallu3yeTcsl MPEexae
BCETO 3a CUET OpPraHW3allid IKCIECPUMEHTATHHOU ACSATEIBHOCTH O0YUYarOIIUXCH.
Jns  6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1A00paTOpPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YUYEHUUYECKHUX
IpakTHUECKUX paldoT. BolaeneHue B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUJIi KOHTPOJIE U OIIEHKH, OCYIIECTBISICTCS  YYaCTHUKAMU
00pa3oBaTeNbHOr0 Ipollecca MCXOAs U3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHamieHus: kabuHera Quiuku. Ilpu »>ToM obecneuynBaeTcsi OBJAJICHUE
0o0y4JalmuMUCs YMEHUSMU MNPOBOAUTH KOCBEHHBIE W3MEpPEHUs, MCCIEIOBaHUS
3aBHCHUMOCTEH (PU3NYECKUX BEJIWYMH M TOCTAHOBKY OINBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHHME YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aaa4. [Ipyu »TOM Mg pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4H C SBHO
3aJJaHHOW (PU3NUECKON MOJENBIO, MTO3BOJISIOIINE IPUMEHITh N3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETpUPYS 3HAHUS U3
pa3HbIX pa3nesnoB. il KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0oO0BsiICHEHHE TMpPOTEeKaHUA (U3NUYECKUX SBJICHUH M TPOLECCOB B OKpYKAIOIIEH
XKU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIM IJI CHTyallld MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIEYeHHI0 ydeOHOTOo Tpoiecca 0a30BBbIA YPOBEHBb Kypca
Gbu3KMKN Ha YpOBHE CpelHero o01iero oopa3oBaHus JOKEH N3Y9aThCs B YCIOBHSIX
peIMETHOT0 KaOuHeTa (M3MKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIa. B kabunHere (pu3MKu TOMKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpYAOBaHUE ISl BBITIOJIHCHHS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
00opyI0BaHUE.

JlemoHCcTpanmoHHOE  00OpyanoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHH C
OPUHLUAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMmMe Mo (PU3HKE KIIIOUEBBIX JEMOHCTpAIMil asis
UCCIICIOBAaHMUSI  M3y4YaeMbIX SIBICHHUH M  TPOIECCOB, OSMIUPUYECKUX U
(dyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHCHHIA.

JlabopatopHoe o0OoOpymoOBaHHE [JIsi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHJAEC 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
U3MEPHUTEIbHBIX CUCTEM B BH/JIE ITU(PPOBBIX J1a00paTOpUi.

OCHOBHBIMU LENISIMU U3y4eHUs (PU3UKHU B 00IIeM 00pa30BaHUU SIBISIFOTCS:

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

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 (PyHIaAMEHTATbHBIX 3aKOHOB (PH3UKU;

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

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

JlocTrxeHrne ATUX 1enei 00ecreunBaeTCsl pelieHreM CIeAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKH Ha YPOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHOOpETEeHHWE  CHUCTEMBl  3HaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSsIX, BKJIIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DM3MKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsSCHEHHsS] (PU3NUYECKUX SBICHUW B TIPUPOAE € JJISI TPUHITHUS
MIPAKTUYECKUX PEIICHUN B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
dbu3nyeckoil MOAENbI0, 3aJady, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3anue GU3NUeCcKo MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

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

e OBJAJCHUE METOJAaMHU CaMOCTOSTEIbHOTO IUIAHWPOBAHUS U TMPOBEIACHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAlW3a U HMHTEPHpETalud HH(pOpMaIHH,
oTpezieNieHus JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTarta;

e CO3JaHUE YCJIOBUU JUIS PAa3BUTHsS YMEHUMN NPOEKTHO-UCCIIET0BATEIBCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha wusyuenune ¢usuku (06a30BbIi 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 (uU3MKE TMepeueHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJOBAHHBIM, YYHUTENb [€JaeT BBIOOP
npoBeeHusl J1ad0opaTopHbIX pabOT M OMBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIIMUXCA.



COJEPXXAHME OBYUEHUA
10 KJTACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HayuHble METOAbBl NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp 3kcnepuMeHTa W TEOPUM B IIPOLECCE ITO3HAHUS IIPUPOABI.
OKCHEpUMEHT B (PU3HUKE.

MonenupoBanue (u3MUeCKUX SBIEHUN U mpoueccoB. HaydHble rumoresbl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[TpuHIMIT COOTBETCTBHUS.

Ponp u mecto ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HAyYHOM KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Llemoncmpayuu

AnanoroBble W 1U(GPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTH) 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, NYyTH H© NEPEMEIICHUS
MAaTE€PUAJIbHON TOUYKU OT BPEMEHH.

CBoOonHoe najieHue. Y CKopeHre cBOOOHOTO MaIeHuS.

KpuBonuHeitHoe  aBvkeHue. JIBUKEHME  MaTepuajlbHOM TOYKH 1O
OKPY>KHOCTH C IOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHENHAS
ckopocTs. [lepuon u yactora oOpamienus. LieHTpocTpeMuTeNnbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KHHEMATUYECKUX XAPaKTEPUCTUK
JIBH>KCHUS.

[IpeoOpa3zoBaHne IBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

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

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



N3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvlie pabomoi

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLICHHST MEXAY IMYTSIMHU, NPOMIAECHHBIMH TEJIOM 3a
IIOCJIEAOBATENBHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM IPHU PABHOYCKOPEHHOM
JBH>KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

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

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

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

Tpenue. Bunpl TpeHus (mokosi, ckoyibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJIBKEHUS U cuiia TpeHus nokos. KoapdunueHT tpenus.
Cuna conpoTUBIEHUS IPU IBH)KEHUH TeJla B )KUIKOCTH WJIU Tase.

[TocTynarenpHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaunleHusa. [lnewo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TENA.

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

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CUJIbl YIIPYTOCTH OT Jiepopmanumu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



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

HccenenoBanne yciioBUM paBHOBECUS TBEPAOIO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonwl coxpanenus 6 MexanHuke

NMnynbc MartepualibHOW 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 SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPTHUs yIpyro
nedopmupoBaHHoi  npyxuHbl.  [loTeHuuanpHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHmuanpHple W HENMOTCHIHMaIbHBIE  cuibl.  CBsi3b  paboOTHI
HEMOTEHIMANBHBIX CUJI C U3MEHEHHEM MEXAHUYECKOM HSHEPrHuu CUCTEMBI TEl.
3aKOH COXpaHEHUs MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

Llemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

W3yyenne aOCOIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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 Mmeopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Juddysus. Xapakrep OBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBAa. MoJenu CTPOEHUs Ta30B, XUIAKOCTEH U
TBEPIBIX 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
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHHM HACAITBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CPEIHEN KHWHETHYECKOM SHEPIUM TEIUIOBOrO JBWXKEHUs uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeiipona.
3akoH JlanbToHa. M30mponeccsl B UAECATbHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TPUMEHEHUE: TEPMOMETP,
OoapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIONIME TUCKPETHOE CTPOEHHE BeliecTBa, ¢otorpaduu
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OneIThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUXKEHUS.

Mogens onsita IllTepHa.

OnBbITHI, JTIOKA3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHUCTBUA.

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

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HACAIBHOTO Trasa,
U30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHnenus. KonumdectBo Teminorel U padota. BHyTpeHHsis
SHEPrusi  OAHOATOMHOTO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3JIy4eHUE. Y IeJibHasi TEMIOEMKOCTh BEIllECTBA.
KonruecTBo TEMIOTH NpH TEIIONepeaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBbli 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K H3oImpoiieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Brtopoii 3akon TepmoauHamMuki. HeoOpaTMOCTh 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 MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOUW XOJIOIMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEpruy Tena MpU COBEPIICHUH pPaOOTHI: BBUIET
npoOKu U3 OyTBUIKM TOJ JCMCTBHUEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

M3meHeHnne BHyTpEeHHEN SHEPruu (TeMIlepaTypbl) Tela Ipy TeIuionepeaye.

OneiT mo anuabaTHOMYy pacIIMPEHUI0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TYpOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUsl, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

HN3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u konaeHcamnus. Mcmapenue u kurenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TEIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHl KUIICHUS OT JABICHUS.

TBépnoe Teno. Kpucramnmnueckue u amopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpucTayu3aius. Y AelbHas TerioTa miaBieHus. CyOaumanus.

YpaBHeHue TerioBoro OanaHca.

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

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune npu noHW>KEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHUs BIAXKHOCTH.

HaGmronenue HarpeBanusi v MIaBJIEHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMOHCcTpanus KpuCTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

M3mepeHre OTHOCUTENBHON BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inekmpocmamuka
DnekTpu3aius Tela. JNeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUUYECKHX
3apsanoB. [IpOBOJHUKH, MUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOr0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. TodueuHbI 31€KTPUYECKUI 3apsil.
Onektpuyeckoe rmone. Hanpssk€HHOCTh  AnekTpuueckoro mosid. [lpuHnun



CYNEPIO3HUINH INEKTPUUECKUX MOJIeH. JIMHUM HAnpsKEHHOCTU 3JIEKTPUYECKOIO
HOJISL.

Pabora cunm  oamekrpoctatmueckoro  mousis.  [lorennman.  PasHocThb
NOTeHUHUAIOB. [IpOBOJHHMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jusnextpuyeckasi MPOHULIAEMOCTb.

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

TexHuyeckue yCTpoHMCTBA M TNPAKTUYECKOE NPUMEHEHHE: SIJIEKTPOCKOII,
AIIEKTPOMETP, DJEKTPOCTaTHUECKasi 3alllUTa, 3a3€eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HAYIIEKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DnekTpocTaTHyecKas 3amuTa.

JIMDIEKTPUKY B 3IEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIaaH
IIJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHne 3neKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 21ekmpudeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuiia Toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon Oma 1715 yyacTka LETH.

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

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

ONEeKTPOABMXKYLIasl CUjia M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3axoH Oma 171 OJTHOM (3aMKHYTOM) 3yiekTpuueckoi nenu. Kopotkoe 3ambikaHue.

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

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

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



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

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

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTKoe 3ambIKaHue
raJIbBAHUYECKOTO JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIIUTOB.

W ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3y4yeHnue cMenaHHOro COeIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmronenue snekTpoiausa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro ypoeHsa B 10 kjacce ocCyIIeCTBISIETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MAaTEMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (pakT, rumoresa, (u3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, 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 ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEII00OOMEH KMBBIX OPraHU3MOB (BUJIBI TEILIONEPEAAayuH, TEIUIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS 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.

l'eocpaghus: BnaxXHOCTH BO3/1yXa, BETPHI, 0ApOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOAIIUIHUKH, HCHOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYIHE), JIBUTaTeilb BHYTPEHHEIrO
Cropanusi, maposas TypOuHa, OBITOBOM XOJNOAWIBHUK, KOHAULMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEpPHUAlOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAsl 3allMTa, 3a3eMJICHUE D3JIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWHBIN IPUHTED, AIEKTPOHArpPEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KJTACC

Paznen 4. JinekrpoanHamuka

Tema 3. Maznummnoe nojie. I1eKMpPOMAZHUMHAA UHOYKYUSA

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bekrop MarnuTtHOM wuHAyKIMM. [IpuHmun cynepnosuunn
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAYKIWU. KapTuHAa JMHUN MarHUTHOU
WHIYKIUH TOJISI TIOCTOSSHHBIX MArHUTOB.

MaruutHoe TmOJ€ NPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaACTULBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cunel Jlopenua.

SIBneHne AneKTpOMarHuTHOM HMHAYKIUU. [IOTOK BekTOpa MarHMTHOM
UHIYKIUU. ODJIEKTPOJBIXKYILAs Cujda HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snekrpruueckoe 1mone. OJEKTPOIBHXKYILAs CUJa HHAYKIUU B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb.  SIBIEHME CaMOMHIYKLIMH. OJEKTPOJBMXKYIIAs CHUia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHIYKIIMOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIUX MAarHATHOTO TTOJIS.

BzaumojeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cunel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHune 3IIeKTPOMarHuTHOW UHIYKIIAH.

ITpaBuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CUIJIBI MHAYKIIUU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiieHME CAMOMHTYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanne AeUCTBUSA NOCTOSSHHOTO MAarHUTAa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUNHbIE KOE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonnyeckue konedanus. [lepuon, yacrtora, amrmumryga u (aza KoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTHU4ECKUHA MASTHUK. YPaBHEHHE TAPMOHHYECKHUX
kosebanuil. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHUYeCKUMU U
AJIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPTUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

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

[lepemennpiii  TOK. CUHYCOMIANbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpsKEHUS.

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

TexHuyeckue ycTpOWCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JIICKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIepeiay.

Llemoncmpayuu

HccnenoBanne mnapaMeTpoB KOJIeOATEIIBHONW CHUCTEMBbI (MPYKUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



HaGmronenue 3aryxaromnmx KojieOaHui.

HccnenoBanune cBOMCTB BBIHYXICHHBIX KOJIeOaHUH.

Ha6nronenue pe3onanca.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcuuorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAMPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3onanc mnpu 1oOCIEnOBAaTENbHOM COSAWHEHMM PE3UCTOPA, KaTYyIIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopaenb TuHUYN IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

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

HccnenoBanue INEpEMEHHOrO0 TOKa B LEeNM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u In1eKmMpoMaAZHUMHbIE 60JIHbL

Mexanudeckne BOJIHBI, YycCioOBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHusT W JUyIMHA BOJIHBL. [lomepedHble W MPOJIOJIbHBIE BOJIHBI.
WnTepdepenius u quppakuus MEXaHHYECKUX BOJIH.

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

ONEeKTPOMArHUTHBIE BOJHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BojHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPEIOMIIEHHUE, MOJSIpU3aus, Au(pakuus,
uHTepepenius. CKOpocTb dJEKTPOMArHUTHBIX BOJIH.

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

[IprHIMIBI paguoCBs3U U TeneBuaeHusA. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKkue 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 MPOAOIbHBIX BOJH.

KoneOmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennmn u qudpakiiuy MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

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



HccnenoBanne  CBOMCTB — JJEKTPOMATrHUTHBIX — BOJIH: OTpaXk€HHUe,
peoMIICHUE, MOSIpU3alns, AUPPaKIysl, UHTEpPEepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE 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
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CroxxHbIil cocTaB 6enoro cBera. LBerT.

Cobuparoniie u pacceuBaromue JuH3bl. Tonkas mmH3a. DokycHoe
paccTosiHuE W ONTUYecKas cuiia TOHKOW JMH3bL. [locTpoeHue u3zoOpaxeHuid B
coOMpaloIIMX U PacceuBaOIIMX JinH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHHE,
JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontmka. WuTepdepenmus cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpeHIIMOHHOU
KapTUHE OT IBYX CUH(A3HbIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[VIABHBIX ~MAKCUMYMOB IIpM [aJ€HUM MOHOXPOMAaTHYECKON0 CBETa HAa
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBAa M TMPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyIa,
¢doroanmapar, NPOEKIMOHHBIN amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONIMHEHOE paCHpPOCTPAaHEHUE, OTPAKEHUE M TMPEIOMIICHHE CBETA.
OnTuueckue mpruOOpPHI.

[TontHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBOA.

HccnenoBanue cBONCTB M300pakeHU B JTHMH3aX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmronenune natepdepeHnm cBera.

Ha6mronenue nudpaximm cBera.

HabGmronenue nucnepcun cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaliuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi



W3mepenne nokasaress npesioMIIeHNs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHU B JTHMH3AX.
HaGmronenue nucnepcun cBera.

Pa3znen 6. OcHOBBI crieIHAJIBHON TEOPHMH OTHOCUTEIbHOCTH

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

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aAMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHEeprus 1 UMIYJIbC PEIATUBUCTCKON YACTULIBI.

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

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHM OO ONMUKU

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

OtkpeiTre u uccnenoBanue Gororpdexra. Onbitet A. I'. CroneroBa. 3akOHbI
dboroaddexra. YpaBuenue OuHITeHA 1711 doTodPdexta. «KpacHas rpanuiia»
dboTtoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue 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 Pesepdopna mo paccesHUIO 0 -4acTHIL.
[Inanerapnas moxpens aroma. [loctynmatel bopa. M3nydenune u moryomieHue
(GbOTOHOB MpU Mepexoje aToMa C OAHOTO YpPOBHSA JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPIrUU aTOMA BOJIOPOJA.

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

CHNOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.

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



Llemoncmpayuu
Mopuenb onsita Pesepdopra.
OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue inHeHyaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, 1abopamopuvlie pabomoi
HaGmronenue nmuaeityaToro cnekrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
paguoaktuBHocTH.  OmbiThl  Pesepdopaa  mo  ompeneneHuio  cocTaBa
paanoakTuBHOTO wW3nydeHus. CBoiictBa anbda-, Oera-, TamMMa-U3TydCHHUS.
Bnusinve paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA W HeWTpoHa. HykimoHnHas monenb sjpa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tornsl.
Anbda-pacniaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaJIMOAKTUBHOIO pacraja.
DHeprus CBS3M HYKJIOHOB B simpe. SAnepubie cuibl. Jleext maccer sapa.
Snepnplie peakuuu. /leneHne u CUHTES SA€Ep.
Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHBBI
SIICPHOM SHEPTEeTUKU. DKOJOTMUYECKUE ACTIEKTHI SIIEPHON IHEPTETUKHU.
OnemeHTapHble YaCTULbL. OTKPBITUE O3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
dyHaMeHTalbHbIE B3auMOieicTBUS. ENUHCTBO (pu3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, simepHblil peakTop, aToMHasi 6omoa.
Llemoncmpayuu
CU€TUrK MOHU3HUPYIOIINX YACTUL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB 4yacTHIl (110 TOTOBBIM oTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

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

Buna 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3IBI, TUTAHETHI, UX BHUIANMOC
JIBUKEHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTuBHOCTb. McTounuk sHeprum CosiHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETUMOCThY». 3BE3/Ibl TJIABHOW IOCJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» ISl 3BE37 TJIABHOW IOCJIEA0BATENLHOCTH. BHyTpeHHee cTpoeHue



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

Mneunstii Ilyte — Hama I'anaktuka. [lonoxxenue u nuxenue CoJyiHLIA B
[Nanaktrke. Tunsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpAX
TaJIaKTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenmkToBOE N3MydeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEICIICHUS MOJI0KEeHUS HEOSCHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3usA CEBEpHOro MOJyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon Jlynsl, muranet, Mieunoro I1ytu.

O0o0marmniee NOBTOpeHue

Ponr ¢usmku w acTpoHOMHUM B DKOHOMHYECKOW, TEXHOJIOTHYECKOMH,
COIMAIPHON M ATUYECKOHN cepax NesaTeTbHOCTH YeJIOBEKa, POJIb U MECTO (H3UKHU
¥ aCTPOHOMUH B COBPEMEHHOUN HAay4YHOW KapTHHE MUPA, pojb (PU3NUYECKON Teopun
B (GOpPMHUpPOBAHUM TIPEACTABICHUM O (PU3NYECKON KapTUHE MHpaA, MECTO
bu3NYecKO KapTUHBI MUPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 6a3zoBoro 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 MPOCKIHWH HA OCH KOOPIAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOHBIE BJIEMEHTAPHBIX (PYHKIUH, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpeeeHue MIONaau MITOCKUX GUryp u o0bEMa Tell.

buonoeus: »nextpuueckue SBICHUS B SKHUBOW Mpupojne, KoieOaTembHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIE, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

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



l'eocpaghus: marHuTHBIE TONMIOCA 3€MJIM, 3aJ€KU MArHUTHBIX pYI,
boTochEMKa 3eMHOM MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICCHU.

Texnonocus: JIMHAKA DJICKTPONEpeNady, IEHEpPaTOp IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKLIUOHHAS II€Yb, pajap, PaJluONPUEMHHUK, TEJIECBU30D,
aHnTeHHa, TenegoH, CBY-meub, NMpOEKIMOHHBIM 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 00ECHIEUUTH JOCTHXKEHHUE CICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0TKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaroIIMUXCA PYKOBOJCTBOBATHCA
chOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINH, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alui OCHOBHBIX HAIPaBICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3HUITNH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TI'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, y4acTBOBaTh 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 TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHIICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PELICHUS,
OPHUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
NEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIaJIa B TOCTPOSHUE YCTOWYUBOTO Oy IyIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

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



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNIbHON esATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOI U TEXHUKOW, yMEHHUE COBEpIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

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

6) 3K0JI0rH4eCKOr0 BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh HIKOJIOIMUYECKON KYJIbTYpBl, OCO3HaHHE IJ100aJIbHOIO
XapakTepa dKOJOTMYECKHUX IpodiieM;

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

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOUIMXCS 3HaHUU 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

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

OCO3HAaHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKUM  OCYLIECTBJIATh  IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIAUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornyeckue aeiicTBuA:
CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MNPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENECATh UEIU JEATEIbHOCTH, 3a]1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalr3a HUMEIOIIUXCS
MAaTE€PUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUI NESITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBUSIX  PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIAJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU IOHATHUSMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIa/IETh HABBIKAMHU Y4eOHO-MCCIEI0BATENbCKON U MPOEKTHOM JESATEIbHOCTH
B 005aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOHUCKY
METOJIOB peUIeHHs 3aAad (U3MUECKOTO COJAEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B MIO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluy, MPeoOpa30BaHUIO U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCIIE MIPH CO3JaHUM YUeOHBIX IPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3UPOBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHHs, HAaXOAWTb apryMEHThI AJs JOKa3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHMUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

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

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETh NEPEHOCUTh 3HAaHHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KHU3HEIeATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIbHBIE IOAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTEePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIaJIeTh HABBIKAMU TOJy4YeHUs HHPOpManuu (U3MYECKOro COAepNKaHUSA U3
UCTOYHUKOB PAa3HbIX THIIOB, CaMOCTOSITEJIbHO OCYILECTBJIATh IOUCK, aHaJM3,
CUCTEeMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALUK Pa3TUYHBIX BUAOB U (opM
IpE/ICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIINY;

UCTOJb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX W  KOMMYHHKAIMOHHBIX
TE€XHOJOTHH B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3amady  C CcoOMofeHHEeM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPaBOBbIX W  JITHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

cO3/1aBaTh TEKCThl (PU3MYECKOTO COJAEP)KAaHUS B PA3IMYHBIX (opmarax ¢
y4€TOM Ha3zHayeHHs] THPOPMAIIUHU U LIEJICBONU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTU3alllu.

KoMMyHUKATHBHbIE YHUBepCcAJIbHbIE yueOHblIe 1eiicTBUS:
OCYIIECTBIISITh  OOIlEHWE Ha YypokKax (U3MKKM ©W BO BHE-YPOUHOM
JIeSITENIbHOCTH;



pacrno3HaBaTh MPEANOCHUIKM KOH(JIUMKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M HWHIAMBHIYaJTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OLIUX
MHTEPECOB U BOBMOXKHOCTEN KaXKJI0T0 WieHa KOJUIEKTUBA;

OpUHUMATh LEJIHM COBMECTHOH  JIEATENbHOCTH, OpIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUSA MO €€ JIOCTMIKEHUIO: COCTaBJATh IUIAH JACWCTBUA,
pacmnpenenartb poid ¢ y4E€TOM MHEHH y4YacTHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOETO BKJIAaJa M KaXIOrO YJYacTHHKAa KOMAaHIbl B
001t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npejjaraTb HOBBIE TMPOEKTHI, OIEHUBATh HJEH C TMO3UIMU HOBU3HBI,
OpPUTHHAJILHOCTHU, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIMSIX, IPOSBISATH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENbHYIO JESITENBHOCTh B 00JIACTH
GU3MKK W aCTPOHOMHUH, BBISABIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAacYETHBIX M KaueCTBEHHBIX
3a/1a4, 1J1aH BIMOJHEHUS MPAKTHYECKOW pabOThl ¢ YYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTEHUN;

JaBaTh OLIEHKY HOBBIM CHUTYaIIUSIM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBHIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ce0sd
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHHUIO HPYAUIMU B 0OJIaCTH
(bU3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOUMOHAJIbHbIN HHTEJJIEKT:

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

BJa/JeTh  HAaBBIKAMU  [MO3HABATEIbHONW  peQuieKCMM  Kak  OCO3HAHMSA
COBEpILIAEMbIX JCHCTBUII U MBICIUTEIbHBIX MPOILIECCOB, HX PE3YJIbTATOB U
OCHOBaHU;



UCTIOIB30BaTh MPUEMBI PeQIIEKCUU IJIsi OLICHKH CUTYAaIluH, BHIOOpPAa BEPHOTO
peIeHus;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMEHHO NPUHUMATH PEIICHHS IO MX
CHIDKEHUIO;

OPUHUMATh MOTUBBI M apryMEHTBl JPYI'MX IIpH aHalu3e pe3yJbTaToB
JeSITeTbHOCTH,

NPUHUMATH Ce0sl, TOHUMAas CBOM HEJJOCTATKU U JOCTOWHCTBA,

OpPUHUMATh MOTUBBI M apryMEHTBl JPYTMX I[IpH aHajlu3e pe3yJbTaToB
NesITeTbHOCTH;

NpU3HABATh CBOE MPABO U MPaBO IPYTUX HA OLIMOKH.

B mpormecce mocTKEeHUST TMYHOCTHBIX PE3yIbTATOB OCBOCHHS IMPOTPAMMBI
no ¢Qusuke AN YpPOBHS CpeAHero ooOmero oOpa3oBaHHs y OO0yYaromIMXcs
COBEPILIEHCTBYETCS HMOIMOHAIbHBIN MHTEJUIEKT, HpeAroararomuii
c(OpPMHUPOBAHHOCTD:

CaMOCO3HaHUs1, BKIIFOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSIHWE, BUJICTh HAIIPABJICHUS Pa3BUTHs COOCTBEHHOIN SMOLMOHAIBHON chepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJanTHpPOBAaThCA K
IMOIMOHATBHBIM U3MEHEHUSIM U TPOSIBIATH TUOKOCTB, OBITh OTKPHITHIM HOBOMY;;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIOIIEH CTpEeMIICHHE K TOCTHKCHUIO e U
ycriexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHUE JeWCTBOBaTb HMCXOIS U3 CBOUX
BO3MOKHOCTEM;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TOHUMATh 3MOIMOHAIBHOE COCTOSIHUE
IpYyTruX, YYUTBIBaTH €ro TMpPH OCYIICCTBICHHM OOIICHHS, CIHOCOOHOCTh K
COYYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IpYTHMH JIIOJIbMU, 3800 TUTKCS, IPOSBIISTh MHTEPEC U pa3peraTh KOHPIUKTHL.

IHNPEAMETHBIE PE3YJIBTATHBI

K xonmy obyuenuss B 10 kjacce mpeAaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIONUXCST YMEHUI:

JIEMOHCTPHUPOBATh Ha TMPUMEpPax pPojb U MeCcTO (U3MKU B (POpMHpPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHUpPA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOUN AECATEIBHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOIIOTHO TBEPIOE TETIO,
WJICAJIbHBIN Ta3, MOJEIM CTPOCHUS Tra30B, )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
JBI)KCHHE, CBOOOJHOE IMaJICHUE TeJ, JBM)KCHUE IO OKPYKHOCTH, HWHEPIIUS,
B3auMoOJIelicTBUE Tell, U dy3us, OPOYHOBCKOE JIBHKEHHE, CTPOSCHUE KUIKOCTEH
¥ TBEPBIX TEJ, U3MEHEHHE 00bEMA TeJI MPU HArpeBaHUU (OXJIAKICHUH ), TETIJIOBOE
paBHOBECHE, MCHAPEHUE, KOHJCHCALWs, IJIABIICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAKHOCTbH BO3/1yXa, MOBBIIEHUE JABJICHUA T'a3a MIPU €r0 HArpEBAHUU B 3aKPBHITOM
cocylie, CBSI3b MEXAY NapaMeTpaMH COCTOSIHMSI Ta3a B  M30IPOLIECcCax,
AIEKTPU3AIUSA TEJI, B3AUMOJCUCTBUE 3aPAJIOB;

OTIMCHIBATh MEXAHWUYECKOE NIBIKCHHE, WCIONL3Ys (PU3NYECKUe BEITMYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, Cuia,
MMIYJIbC TeJla, KNHETUYECKas dHEPrusi, MOTCHUUAIbHAA DHEPIUsl, MEXaHUUYECKas
paboTta, MexaHWYecKash MOIIHOCTh; IIPU ONUCAHUM TMPABUIBLHO TPAKTOBAThH
(GU3UYECKUT CMBICIT HMCIOJIb3YeMbIX BEIMYMH, WX O0O3HAYCHUS W CIUHMIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE AaHHYIO (HU3UYECKYIO BEIHMYHMHY C IPYTUMU
BEJIMYNHAMM;

OIMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Yad (U3MUYECKUEe BEIMYMHBI: JaBJIGHHE Tasa, TeMmIleparypa, CpeaHss
KMHETHYECKAsT DHEPrUsl XaOTUUYECKOIrO JBUKEHUS MOJEKYJ, CPEIHEKBAApPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS SHEprus, padoTa rasa,
KO3(PhUIIMEHT TMOJIe3HOTO JACHCTBHS TEIUIOBOTO JBUTATENs; MPU OMHCAHUU
NPaBWIbHO TpaKTOBaTh (DU3WYECKUN CMBICT HCIOJIB3YEMbIX BEIWYHH, MX
0003HaYeHUs W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(U3UYECKYI0 BETMYHUHY C IPYTUMH BEIHYNHAM;

OIMCHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIIMAN, PA3HOCTh MOTECHIMAJIOB;
Py ONMHWCAHWHM TIPABWJIBHO TPAKTOBAaTh (PU3UUYECKHH CMBICI HCIIOIb3yEMbIX
BEIIMYMH, WX OOO3HAYCHHS] W CIWHHIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTAaHHYI0 (U3UYECKYIO BETUYHHY C APYTUMH BEIMYNHAMY,

aHaJM3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3Ys (U3UUYECKUE
3aKOHBI Y TIPUHUMIIBL: 3aKOH BceMHUpHOTo TsaroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHECHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHHUS HWMITYJIbCa,
MPUHIUIT CYNEPIO3ULUNA CHUJI, MPHUHUHUII PABHOINPABUS WHEPLUAIBHBIX CUCTEM
OTCUY€TA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHHMS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEJAHENH KMHETUYECKON SHEPrUU TEIJIOBOTO JIBUYKEHUS MOJICKYJI C
aOCOJIFOTHON TeMmIepaTypou, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHUS
ANEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnnuyarh CIIOBECHYIO



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

OOBSCHITHP OCHOBHBIC TPHUHIUIBI JIEUCTBHUsSI MAIWH, MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS UX OE30MACHOTO HCIIOJIb30BAHUS B
MIOBCETHEBHOM JKH3HH,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3UYECKUX SBICHUN U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUU, MPH 3TOM
dbopmynupoBath TmpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYAOBaHHSA, MPOBOAUTH OMBIT U
(GbopMyIMpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE ¥ KOCBEHHBIE M3MEPEHUsT (M3UUECKUX BEIINYWH, MPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METO/JIbI OIICHKH TIOTPEITHOCTEH N3MEPECHHIA,

UCCIICIOBaTh  3aBUCUMOCTH  MEXIYy (QU3NYSCKUMHU  BEIUYUHAMH  C
WCITOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpPOBAaTh PE3yIbTaThl TMOTYYECHHON 3aBUCHUMOCTA (DU3WYECKUX BEITUYHH B
BU/JIe TAOJIUII ¥ TPaPUKOB, AENIaTh BRIBOBI IO PE3yJbTaTaM UCCIICIOBAHMS;

co0roaaTh MpaBmia 0€30MacHOTO TPyJa MPHU MPOBEICHUU HCCICIOBAHUN B
pamMKax y4eOHOTO DJKCIEpUMEHTa, Y4YeOHO-MCCIEIOBATENhCKOM W MPOSKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacuéTHble 3aJadd C SBHO 3aJaHHOW (DU3HYECKOH MOJIeNbIo,
UCTIONB3YS (hU3MUecKHe 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 33aa4n
BBIOUpaTh (PU3UYECKYIO MOJCIb, BBIICIATh (PU3UYECKHE BETUYHHBI U (POPMYIIBI,
HEOOXOaMMBbIC I €€ PEIICHHs, MPOBOIUTh PACU€Thl U OIEHWBATH PEATHHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKOUN BEIIMYUHBI,

pelIaTh KaueCTBEHHBIE 3a7a9i: BHICTPAUBATH JIOTUYECKH HEMPOTUBOPECUNBYIO
IIENOYKY PAaCCYXJICHHUI C OMOpONM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

WCIIOJIb30BAaTh ~ TPU  PEIICHMH  y4eOHbIX  3aJad  COBPEMCHHBIE
WH(OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETAIIAN
Y TIPEJCTABJICHUS Y9eOHOW W HAyYHO-TIOMYJISIPHON MHPOpPMAIIMH, TOTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyYaeMyIo HH()OPMAIIUIO;

MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHUICKUX U 3apyOCSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKHU W TEXHOJIOTHH;,

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KHU3HU
JU1s obecrieueHrss 6€30MacHOCTH MPU O0palieHur ¢ MpudopaMu U TEXHUYECKUMHU



yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MTOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTaThb B TIpyHme C BBHIMNOJIHEHHEM pAa3JIMYHBIX COLHUAIbHBIX POJEH,
IUIAaHUPOBATH padOTy TPYIIlbl, PALUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JIESTENBHOCTh B HECTAHIAPTHBIX CUTYyaIlUsX, aJeKBaTHO OILEHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.

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

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW Hay4yHOM KapTHHbl MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKH WU
TEXHOJIOTUH, B MPAKTUYECKON IEATENBbHOCTH JIFOJAEH, LIEJOCTHOCTh U E€OUHCTBO
duznYeCcKOil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TMPUMEHEHUS M3YyYEHHBIX (U3UUYECKUX MOJIEIEeH:
TOYEYHBIN AJEKTPUUECKUIN 3apsif, Jy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siiepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJIeJb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3ajady;

pacro3HaBaTh (pU3NUECKHe SIBICHUS (IPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOW (DU3UKH: 3IEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKIWSA, JEWCTBHE MAarHWUTHOTO TIOJS Ha
IPOBOJAHUK C TOKOM M JIBIKYIIMHCS 3apsf, >JIEKTPOMAarHUTHbIE KojeOaHus u
BOJIHBI, MNPSIMOJIMHEWHOE pPacHpOCTpaHEHUE CBETa, OTpPaXKEHHUE, MPETOMIICHUE,
uHTephepeHus, audpakuuss U TOJApU3ALMS  CBEeTa, MAUCIEPCHUs] CBETa,
dbotoanekTpudeckuit 3ghexT (hoTodrddhexT), cBeToOBOE AaBieHNUE, BOSHUKHOBEHUE
JUHEMYaToOro CIeKTpa aToMa BOAOPOAa, €CTECTBEHHass M HMCKYCCTBEHHas
pazloaKTUBHOCT;

OMUCHIBaTh H3YUYEHHBbIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUUECKYI0  IPOBOJUMOCTh  Pa3jUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIC SIBICHUSA (MPOLIECCHI), HMCMONb3Yys (U3MUECKUE BEIUYUHBL:
AIIEKTPUYECKHUI 3apsij, CHJIa TOKa, SJICKTPUUYECKOE HANPSDKEHHUE, AJIEKTPUUYECKOE
COMPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOTO Mojs, cuia Awmrmepa, cuia JlopeHua, HHIYKTHBHOCTD
KATYIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOTO IMOJei, MepuoJl U YacToTa
KoieOaHuil B KoJeOaTenbHOM KOHTYpe, 3apsl M Cuja TOKa B MpoIecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHUE H
ONTHYECKasi CHJIa JIMH3bI, NIPU OMMCAHUU MPABHIBHO TPAKTOBAaTh (PU3MUYECKU
CMBICJI HCTOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U E€JIMHHUIIbI, YKa3bIBaTb
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUMHY C JAPYTUMHU
BEITUIMHAMU;



ONMKCHIBATh M3YYCHHBbIC KBAHTOBBIC SIBICHUS U TPOLECCHI, HCIONb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ] MOJTypacnaaa, SHEPTUsl CBA3H
aTOMHBIX SIJIEp, MPU OINKUCAHUU TMPABWIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYEHUS] W EAMHMIIbI, YKa3bIiBaTh (OPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIWYMHY C JPYTUMHU BEJIUYHMHAMU,
BBIUUCIISATH 3HAUCHUE (PU3MUECKOIN BEIUYUHBL;

aHAIM3UPOBaTh (PU3MYECKHUE TMPOIECChl U SIBJICHUS, UCIONb3Yys (U3HUECKUE
3aKOHBI U MPUHLHUIIBL: 3aK0OH OMa, 3aKOHBI MOCIIEIOBATENBHOTO U MapajiiieIbHOTO
COEIMHEHMsI TPOBOJHMUKOB, 3akoH Jlxoyns—JleHna, 3akoH 3JIE€KTPOMArHUTHOU
UHAYKIUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEHHE DWHIITeHa m1s (oTorddekra,
3aKOH COXpaHEHUs SHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHWs MacCOBOr0 YHCIA, MOCTynarshl bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inydaTh CIOBECHYIO (JOPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPpAKEHHWE U YCJIOBHS (TpaHUIbI, OOJIACTH)
IPUMEHUMOCTH;

ONpeeNATh HAllPaBJIECHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO TOJISl MPOBOJHHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenua;

CTPOUTh M ONHCHIBATh H300paXeHHE, CO3/1aBa€MO€ IJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBINIOJIHATh AKCIIEPUMEHTHI MO HUCCIEJAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUMN: IMPU HTOM
dbopmynupoBaTh mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEpPUMEHTa,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOrO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(dbopMynIupOBaTh BHIBOBI;

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

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX  M3MEPEHMI: TpU O3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKHUX BEJIMYUH B BUJIEC TAOJIHI] U
rpaduKoB, JAeNaTh BHIBOABI IO pe3ybTaTaM UCCIIEI0BAHMS;

coOmo1aTh mpaBmwiia 0€30MacHOTO TPy/a MPU MPOBEICHUN MCCIICIOBAHUN B
pamMKax y4eOHOrO 3KCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W TPOEKTHOM
NESATEIbHOCTH C HCMIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIA0OPATOPHOIO
000pyI0BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJEeNbIo,
UCTIONB3YS (hHU3MUECKHUEe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aun



BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICHATh (PU3UUECKHE BEIUYUHBI U (POPMYJIBI,
HEOOXOouMbIe 171 €€ pElIeHUs, MPOBOIUTH PacuéThl M OICHUBATh PEATbHOCTD
MOJy4YEHHOTO 3HAUY€HUs (PU3UUECKON BEITUYUHBL

peliaTh KaueCTBEHHbIE 3aJa4l: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUUBYIO
LEMOYKY PAaCCYXKIEHUN C OMOpOMl Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
bu3ndecKue SBICHNUS;

UCIONB30BaTh  MPH  pPEIIeHWH  yuyeOHBIX  3aJady  COBPEMEHHBIC
uH(OPMAIMOHHbIE TEXHOJIOTMH JJIS TTOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN
U TIPEICTABJICHUS YYEOHOW U HAyYHO-MOMYJISIPHON MHGOpPMALIMH, MTOJTYYEHHON U3
Pa3IMYHBIX UCTOUHUKOB, KPUTHUYECKH aHAJIU3UPOBATH MOJIYyYaeMyto HH(popMaIuio;

OOBSCHITh TPHUHIUIBI JIEWCTBHS MAIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA WX 0€30MacCHOr0 MCHOJIb30BaHUS B MOBCEIHEBHOM
KU3HU,

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KHU3HU
JU1s obecrieueHrss 6€30MacHOCTH MPpU O0palleHuu ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIsi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MOBEJCHUS B OKPYXKAIOUIEH CPEJIE;

paboTaThb B TpyHmne C BBHIMNOJHEHHEM pAa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy TPYIIlbl, PALUOHAIBHO pACHPEAENATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITENILHOCTh B HECTAHIAPTHBIX CUTYyaIlUsX, aJIeKBaTHO OILEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMAaTPUBAEMOM MTPOOIEMBI.
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