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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpPOBHE cpeaHero oOmero oOpa3oBaHUsS
pazpaboTaHa Ha OCHOBE TMOJOXCHHA U TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOU
oOpa3oBaTenbHOU mporpaMmel, npeacraBieHHbx B PI'OC COO, a takxke ¢ yuérom denepanpbHOU
paboueii mporpaMMbl BOCIIUTAHUSI M KOHLENIIMH MPENoaaBaHusl yueOHoro npeamera «Dusuka» B
oOpa3oBaTenbHBIX  opranmsanmusx  Poccwiickoit  ®exepanuu,  pealu3ylOIUX  OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

Copeprxanue mporpamMMbl 1Mo (pu3mMKe HampaBiIeHO HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOUH
KapTuHBI Mupa oOyvaronuxcss 10—11 kmaccoB mpu oOydeHun ux Qusuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIEATENbHOCTHOIO moaxoda. Ilporpamma 1o (uU3MKE COOTBETCTBYET
tpeboBanusM PI'OC COO k miIaHUpPYEeMbIM JMYHOCTHBIM, IMPEAMETHBIM M METanpeIMEeTHbIM
pe3ynpTaTtaM oOydeHus, a TAaKKe YUUTHIBAET HEOOXOJUMOCTh pean3ali MEXIIPEIMETHBIX CBs3EH
(U3HUKH C eCTECTBEHHO-HAyYHBIMU y4eOHBIMU IpenMeTaMu. B Hell onpenensorcs OCHOBHbBIE LIETU
u3ydYeHUs (U3MKUM Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHMs, IUIAHUPYEMBIE pPE3YIbTaTh
OCBOEHHS Kypca (PU3UKHU: TUYHOCTHBIE, METAPEIMETHEIE, peIMeTHbIE (Ha 6a30BOM yPOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® [UIaHUPYEMbIE PE3yIbTaThl OCBOEHUS Kypca (QU3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE
MpeIMETHBIE Pe3yabTaThl MO rojilaM O0yYEeHHUS;

e cojaepxaHue yuebHoro npeamera «dusmkay mo rogaM o0ydeHus.

®dusnka KaKk Hayka o0 Hambojee OONMX 3aKOHAX MPUPOJBI, BRICTyMAas B Ka4eCTBE y4eOHOTO
npeaMeTa B ILIKOJIE, BHOCUT CYILECTBEHHBIM BKJaJ B CHUCTEMY 3HaHHMHM 00 OKpY)KarollleM MUpE.
[konbHBIH Kypc (HU3UKH — CHCTEMOOOPA3yIOIIHMK JJIs E€CTECTBEHHO-HAYyYHBIX Y4eOHBIX
MPEeIMETOB, MOCKOJIbKY (DPM3MUYECKUE 3aKOHBI JIE)KaT B OCHOBE IMPOLIECCOB U SBJICHUH, U3y4aeMbIX
XuMueH, Ouosoruen, usmyeckoit reorpadueit M actpoHomuei. lcmosp3oBaHWE W aKTUBHOE
pUMeHeHHEe (PU3HUECKUX 3HAHUI OIpeNeNsieT XapakTep U pa3BUTHE pa3HOOOPa3HBIX TEXHOJIOTUH B
cdepe PHEepreTUKH, TPaHCIOPTa, OCBOCHUS KOCMOCA, MOJIyY€HUSI HOBBIX MaTepUaNIOB C 3aJJaHHBIMU
cBoiicTBamMu u Jipyrux. M3ydenue Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO -
HAay4yHOUM KapTHUHBI MHpa oOydarouuxcs, B (OpMHUpOBaHHE YMEHHH NPUMEHSTh HAYYHBIH METO]
MO3HAHUS TPU BHITOJTHEHUH UMU Y4EOHBIX UCCIIEI0BaHUM.

B ocHoBy kypca ¢u3uKu Ui YpOBHS CpeAHEro oOIiero oOpa3oBaHUs MOJOXKEH s UIeH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 MOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypcC SIBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX pa3lesioB (PU3UKH, BKIIOYAET KaK BOIPOCHI KIACCHYECKOH, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoes cenepanuzayuu. B cooTBETCTBUU C HEW MaTepuan Kypca (QU3MKU OOBEAUHEH BOKPYT
¢buznueckux Teopuil. Benymum B kypce sBisercss popMUpOBaHUE MPEACTABICHHUM O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELUIECCTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzaiys OpearnosaraeT MCIOJb30BaHUE T'yMaHUTApHOIO
MoTeHIMana GU3NUECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTUS (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MTPOOIeMaMu.

Hoes npuxnaonoui nanpasnennocmu. Kypc (u3nku mnpeanosaraeT 3HaKOMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanusyercs TOCPEICTBOM BBEACHHUS DJIEMEHTOB  COJEpKaHUs,
MOCBSIIIEHHBIX JKOJOTUYECKUM IpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C DPa3BUTHEM
TEXHUKH U TEXHOJIOTHH, a Takke 0OCYKIEHHUs MPOoOJIeM PalMOHAIBHOTO MPUPOAOTIOIH30BAHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMHM Kypca (M3MKM Ha YpOBHE CpeJHero oOImero oOpazoBaHuUs
ABIISAIOTCS  (U3MUecKue Teopur ((hopMUpOBaHME NPEACTABICHUNH O CTPYKType MOCTPOCHHUS
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¢busnueckoit Teopuw, poird (PyHAAMEHTAIbHBIX 3aKOHOB W TMPUHIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MPHPOJEC, TPAHHIAX MPUMEHHUMOCTH TEOPHiA, JJs ONMUCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJIEHUN U IPOLIECCOB).

CucTeMHO-IeITETbHOCTHBIN MOAX0A B Kypce (PH3MKH peanu3yercsl Mpexie BCero 3a Cuér
OpraHu3alui SKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatommxcs. [y 6a30Boro ypoBHS Kypca
(UMK — 3TO HCIOJB30BAHUE CHUCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOpbIE B MporpamMme Mo Qu3MKe OObEAMHEHBI B OOMIMIA CIHUCOK
YUEHHUYECKUX MPAaKTHYeCKHX padoT. Brimenenune B ykazaHHOM IepeyHe JIabopaTOpHBIX padoT,
MPOBOJMMBIX JIJII KOHTPOJS ¥ OICHKH, OCYIICCTBIIACTCS YYaCTHUKAMH 0O0pa30BaTEIBHOTO
mporecca UCXoas U3 0COOSHHOCTEeH TUTAaHMPOBAHMS M OCHamleHHWs kabuHera ¢u3uku. [Ipu sTOoM
obOecrieunBacTCs OBJIAJICHHE OOYJAIONIMMUCS YMCHHSIMH TPOBOJWTH KOCBCHHBIE W3MEpEHUS,
WCCIICIOBAHUSl 3aBHCHUMOCTEH (PU3UYECKMX BEJIUYMH W IIOCTAHOBKY OIBITOB TIO IPOBEPKE
MIPETI0KEHHBIX THITOTE3.

Bonbiroe BHUMaHWE yAETSETCS PEHICHUIO PACYETHBIX M KA4eCTBEHHBIX 3anad. [Ipu atoM miis
pacu€THBIX 3aJa4 TMPHOPUTETOM SIBISIOTCS 3aJadd C SBHO 3aJlaHHON (PU3UYECKOW MOJIENbIO,
MO3BOJISIONINE PUMEHSTh N3y4eHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjena Kypca,
TaK ¥ MHTETPUPYS 3HAHWS U3 Pa3HbIX pa3zenioB. [ KadeCTBEHHBIX 3a7ad IPHOPUTETOM SIBIISTIOTCS
3aJlaHus Ha OOBSICHEHHE MPOTCKAHHS (PH3UUCCKHUX SBJICHUHN UM MPOIIECCOB B OKPYKAIOIICH JKU3HH,
TpeOyromre BpIoopa (U3NIECKON MOIEIH TSl CUTYalliy TIPAKTHKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusimu GI'OC COO k MarepuaibHO-TEXHUYECKOMY 00€CIIeUeHHUI0
y4aeOHOro Tporiecca 0a30BBIM ypOoBEHb Kypca (PM3WKH Ha YpOBHE CpeJHEro o0mero oOpa3oBaHMs
JOJKEH M3y4daThCsl B YCJIOBHSIX MPEAMETHOro KabuHeTa (HU3MKU WIM B YCIOBHSX
MHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB €CTECTBEHHO-HAayyHOro Lukia. B kaOunere Qusuku
JOJDKHO OBITh HeoOXoauMoe JjabopaTopHoe 00OpYyIOBaHME [JIsi BBIIOJIHCHHUS YKa3aHHBIX B
porpaMme o Gu3nKe ydeHHUIEeCKUX MPaKTUYECKUX paboT U AEMOHCTPAaLMOHHOE 000pyI0BaHHE.

JlemMoHcTpalMoHHOE  00OpydoBaHHe  (GOpMUpPYETCST B COOTBETCTBHM C  IPUHLHUIIOM
MUHUMAaJbHONH JOCTATOYHOCTH M OOECMEeYMBAET MOCTAHOBKY MEpPEUHMCICHHBIX B Iporpamme IO
¢u3MKe KIIOYEBbIX JEMOHCTpAlUi [UIsl HCCIENOBAHUS M3Y4aeMbIX SIBJICHHUI U MPOIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHII.

JlabopatopHoe 060pyaOBaHUE IJS YUEHHUYECKUX IMPAKTHUECKUX paboT popmupyercs B BUE
TEMaTHYEeCKMX KOMIUIGKTOB M oOecreynBaeTcss B pacu€Te OJHOr0 KOMIUIEKTa Ha JBYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI JIaOOPaTOPHOTO OOOPYAOBaHMS JOJDKHBI  OBITh
MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUU aHAJOTOBBIX U IHU(PPOBBIX MPUOOPOB, a Takke
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LU(POBBIX TaOOpATOPHil.

OCHOBHBIMH IEJSIMU U3YyUeHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISIOTCS:

e (QopMupoBaHHE MHTEpECa U CTpEeMJICHHUS O0Oy4JaroluXcs K HAyYHOMY H3YUEHUIO MPUPOIbI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

® pa3BUTHE TMPEJICTABICHUA O HAYYHOM METOJleé TMO3HaHuiA U  (popmupoBaHHE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

e (QopMUpOBaHHE HAYYHOT'O MHPOBO33PEHMSI KaK pe3yabTaTa H3Yy4eHUS OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTATbHBIX 3aKOHOB (DU3HKH;

e (QopMupoBaHHE YMEHUN OOBSICHITH SBIEHUS C UCIOJIb30BaHUEM (PU3UUYECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeJIbCTB;

e (QopMupoBaHUE MPEACTABICHUIN O PO (PU3UKU sl Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH.

JlocTikeHue 3THX 1eJiei 00ecrieunBaeTcs pellieHHeM CIeyIoIuX 3a4a4u B Ipoliecce U3y4eHus
Kypca (pU3MKM HA YPOBHE CpeIHEro oOIero o0pa3oBaHus:



® MPHOOpPETEHHE CUCTEMBbI 3HAHWKA 00 OO0mUX (QHU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJICKYJSIPHYIO (U3UKY, NEKTPOIMHAMUKY, KBAaHTOBYIO (DU3UKY U
AJIEMEHTHI acCTPO(U3UKH;

¢ (opmupoBaHUEe YMEHUI NMPUMEHATh TEOPETUUECKUE 3HAHUS ISl OOBSCHEHUs (PrU3MYIECKUX
SIBIICHUI B IPUPOJE U JUTSI IPUHSATHUS MPAKTHUYECKUX PEIICHUH B TIOBCEIHEBHON )KU3HU;

® OCBOCHHE CIIOCOOOB peIIeHUs PA3JIMYHBIX 3a7ad C SBHO 33JaHHOW (PU3MUECKOW MOJIENbIO,
3aa4, TOJPa3yMEBAIOMIMX CAMOCTOATENBHOE CO3MaHue (PU3MUECKOW MOJIENH, aJleKBaTHOU
YCITIOBHSIM 33]1a4H;

¢ IMOHMMaHWE (HU3MYECKUX OCHOB M MPHHIUIOB ICUCTBUS TEXHHYECKHX YCTPOMCTB W
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSHUS HAa OKPYKAIOIIYIO CPENY;

® OBJAJICHHE METOJAMH CaMOCTOSITEJIPHOTO IUIAHMPOBAHUS W TPOBEACHUS (HU3MUECKUX
OKCTIEPUMEHTOB, aHAIW3a ¥ HWHTEpIpeTauu HWHQOPMAIIMH, OIpPENEICHUsI JIOCTOBEPHOCTH
MOJTy4EHHOTO pe3yibTaTa;

® CO3J]aHWE YCJOBHH JUIS Pa3BUTHS YMEHHH IPOEKTHO-HCCIEI0BATEIBCKON, TBOPUYECKOM
JeSTEITbHOCTH.

Ha wu3yuenme ¢usuku (6a30BBIA YpOBEHH) Ha YPOBHE CpEAHET0 oOIero oOpa3oBaHUs
otBoauTcs 136 vacoB: B 10 kmacce — 68 wacoB (2 waca B Hezento), B 11 kimacce — 68 acoB (2 4aca B
HEJIEINIO).

[Ipennaraemplii B mporpamMme mno (QusMke MepeueHb J1adOpaTOPHBIX U MPAKTHUECKUX PadOT
SIBIISIETCSI PEKOMEHIOBAHHBIM, YUUTEIb JIeJIaeT BHIOOP MPOBECHHS JTa00PATOPHBIX PadOT U OTIBITOB
¢ Y4€TOM MHAMBHUAYAIbHBIX 0COOEHHOCTEN 00yJaromuxcsl.

COJEP)KAHUE OBYYEHUA
10 KUIACC

Pa3znes 1. ®u3nka u MeTOAbI HAYYHOI O MIO3HAHUS

®dusnka — Hayka o mnpupojae. HayuHble METOABI TMO3HAHMS OKpYXaromero Mupa. Poib
AKCIIEPUMEHTA U TEOPUH B TIPOLIECCE MMO3HAHMS PUPOJIBI. IKCIICPUMEHT B (PU3HKE.

MogenupoBanue (U3UYECKUX SBJICHHH W TipouieccoB. Hayunbie rumortespl. dusnyeckue
3aKOHBI ¥ TeOpHH. | paHHUIIBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpHHITUTT COOTBETCTBHSI.

Pone m mecto ¢usuku B (HOpMHpOBAaHMHM COBPEMEHHOW HAy4yHOW KapTUHBI MHpa, B
MPAKTUYECKOM JIEATeTLHOCTH JIFOJICH.

Jlemoncmpayuu

AHajoroBble U ITU(POBBIC U3MEPHUTEIIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATUHKH.

Pazpen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBukeHHE. OTHOCHTENBHOCTh MEXAaHUYECKOTO JABMKEHUs. CUcTeMa OTCYETa.
Tpaexropus.

Ilepememienue, CKOpocTh (CpeAHss CKOpPOCTb, MIHOBEHHass CKOPOCTb) M YCKOpEHHE
MaTepUAIBHON TOYKH, MX MPOEKIMHM Ha OCH CHCTeMbl KoopiauHaT. Cio)keHHe NepeMelleHUul U
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE IMpsMOJIMHEIHOE JBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEIIEHNS MaTEPUATIbHOU TOUKH OT BPEMEHHU.

CBoboHOE nmajzieHue. Y cKopeHre cBOOOIHOTO HaieHHs.

KpuBonuneliHoe nBwkeHue. J[BkKeHUE MaTepUaIbHOM TOYKM MO OKPY)KHOCTU C MOCTOSTHHOU
[0 MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEIHas ckopocTb. Ilepuoa u yactora oOparieHus.
[leHTpOCTpEMUTENIBHOE YCKOPEHHUE.



TexHuueckre yCTpOWCTBa M MPAKTHYECKOE MPUMEHEHUE: CHUIAOMETp, IBUKEHUE CHapsiJIOB,
LIETIHbIE U PEMEHHBIE NTEpEAAYN.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, UILTFOCTPALIUS KWHEMATUYECKUX XapaKTEPUCTUK JIBUKCHUSL.

[IpeoOpazoBanme IBUKCHHIA C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpoIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaJIeHHUSL.

Hamnpagnenue ckopocTH py IBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JABUKEHHUS C IIEJIbIO ONPECIICHUs] MTHOBEHHOM CKOPOCTH.

UccnenoBanue COOTHOIICHUS] MEXIY MyTSAMH, MPONUIACHHBIMH TEJIOM 3a TOCIEIOBATEIbHBIC
paBHBIE MPOMEXYTKH BPEMEHH NPH PABHOYCKOPEHHOM JIBIDKEHMH C HAa4YaJIbHOW CKOPOCTHIO,
PaBHOM HYJIIO.

N3yuenune nBUKEHUs MAPUKaA B BA3KOU KHUJIKOCTH.

N3yuenune nBukeHus tena, OpoIIeHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocuTenbHOCTH [amwitesa. IlepBeiii 3akoH HerotoHa. MHepumaiabHbIE CHCTEMBI
OTCYETA.

Macca Tena. Cuna. [Ipunnun cynepno3uinuu cui. Bropoit 3akon HeroTOHa AJ1s1 MatepualibHOM
Touku. TpeTuit 3aKkoH HproTOHA J71s1 MaTeprUaIbHBIX TOYEK.

3akoH BceMHupHOro TsaroteHus. Cuna tsokectu. [lepas kocMudeckasi CKOpOCTb.

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

Tpenune. Buasl Tperus (mokos, cKoibxkeHus, kaueHus). Cuna tperus. Cyxoe tpenue. Cuna
TPEHHS CKOJBKEHUs M cuia TpeHus nokos. Koadduuuent tpenus. Cuna coOmpoTHUBICHUS TPU
JBWKEHUHU Te€Ja B )KUIKOCTH WJIU Tase.

[TocTynarensHoe ¥ BpamiareabHOE JBUKEHUE aOCOTIOTHO TBEPAOTO Tena.

MoOMEHT cuiibl OTHOCUTENBHO OcU BpamieHus. [lmedo cuibl. YciaoBusi paBHOBECHS TBEPAOIO
Tena.

TexHuueckne yCTpoOHCTBA W IPAKTHYECKOE NPUMEHEHWE: MOJUIUIHUKH, JBH)XKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aUMOJICHCTBYIOLIUX TEll.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CnoxeHue Cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AeOopMaIiuy.

Hesecomocts. Bec Tena npu yCKOpeHHOM NOABEME U TaJICHUH.

CpaBHEHME CUII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecus TBEPIOTO Tena. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydenue nBuxenHus Opycka 1Mo HaKIIOHHOW TIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH CHJI YOPYIOCTH, BO3HUKAIOUIMX B MPYKUHE M PE3UHOBOM
oOpasiie, oT ux aedopmarium.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akonvt coxpanenus 6 mexanuke

NMmynsc MaTepuanbHOW TOYKM (Tea), CHCTEMbl MaTepHadbHBIX TOYEK. VIMIyIbC CHIIBI U
M3MEHEHHE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJibca. PeakTuBHOE NBUKEHUE.
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Pabota cuibl. MOIHOCTD CHIIBL

Kunernueckast sHepruss MarepuanbHOil Touku. Teopema 00 HM3MEHEHHHM KHHETUYECKOMN
JHEPIUH.

[lorenumaneHas sHeprus. lloTeHnuanbHas SHeprus ymnpyro aeOpMHPOBAHHOW TNPYKUHBI.
[ToTrenumansHast SHEPTHs TeIa BOIU3U OBEPXHOCTH 3EMIIN.

[loreHumanpHple W HEMOTEHHMANbHbIE CHIBL. CBs3b pPabOTHl HENOTEHIMAJIBHBIX CHIJI C
M3MEHEHUEM MEXaHUYECKOM 3HEPIruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUECKON SHEPTUH.

Yipyrue u Heylpyrue CTOJIKHOBEHMUS.

TexHuueckre yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: BOJOMET, KONEpP, MNPYKUHHBINA
IIACTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE nBHKEHUE.

[lepexon noTeHIMAIbHON PHEPTUU B KHUHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyenne abCONIOTHO HEYNpPYyroro yaapa C TIOMOILIBIO [BYX OJUHAKOBBIX HHUTSHBIX
MasTHUKOB.

WccnenoBanue cBsizu pabOTHI CHIIBI C H3MEHEHHEM MEXaHUYECKOW SHEpruu Tejla Ha Mpumepe
PaCTsKEHHUs PE3UHOBOIO JKIyTa.

Pa3nen 3. MosiekyasipHasi Qu3uKa M1 TEPMOAUHAMHKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OcCHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpUH W UX OMBITHOE O0OOCHOBaHHUE.
bpoynoBckoe nBwkenue. uddysus. Xapakrep IBMKEHUS M B3aUMOJICUCTBUS YaCTHUI[ BEIIECTBA.
Monenu cTpoeHus ra3oB, JKUJIKOCTEH U TBEPABIX Tell U 00bICHEHHE CBOWCTB BEILIECTBAa HA OCHOBE
3TUX MoJenel. Macca u pazmepsl Mosiekyn. KonnyectBo BenectBa. [loctositnnas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenascus.

Mopnens wuneansHoro raza. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KUHETHUECKONH TEOpUHU
UJeabHOTO ra3a. AOCOIOTHAS TeMIepaTypa Kak Mepa cpeiHell KUHETHYECKOM SHEpTUH TEIJI0BOro
nBuwkeHus: vactun raza. llkama temmneparyp KenpBuna. ['a30Bble 3akOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon JlanbTona. M3ompouecchl B HUII€aIbHOM Ta3e C MOCTOSIHHBIM
KOJIM4eCTBOM BemiecTBa. ['paduueckoe mnpencTtaBieHUE U3OMPOIECCOB: H30TEPMa, H30X0pa,
n3zo0bapa.

Texuuyeckue ycTpoHCTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OaApOMeETp.

Jlemoncmpayuu

OnbIThl, JIOKAa3bIBAIOIIME JUCKPETHOE CTPOCHHE BelecTBa, ¢ororpaduu  MOJEKYI
OpraHUYECKUX COCAMHEHUN.

OnbiThl 10 AU PY3UN KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSL.

Mogens onbita IITepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUSI.

Mogenb, WUTIOCTpUPYIOLIAsk IPUPOLY JABIEHUS ra3a Ha CTEHKH COCYy/a.

OMBITHL, WJUTFOCTPUPYIOIINE YPABHEHHE COCTOSHMS HI€aTbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

Omnpenenenrne Macchl BO3/lyXa B KJIACCHOW KOMHATe€ Ha OCHOBE M3MEPEHH 00béMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y MTapaMeTpaMU COCTOSTHUSI pa3peXEHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku



TepmonnHamuueckass cucreMa. BHYTpeHHss 5SHeprus TEPMOAVMHAMUYECKOM CHUCTEMBl U
ciocoObl €€ m3MeHeHus. KonmuecTBo TemioTel u paboTa. BHyTpeHHssI sHEprusi 0JHOATOMHOTO
UJeabHOTO ra3za. Buapl Temsonepenauu: TEIIONPOBOAHOCTb, KOHBEKIUS, U3IydyeHHUE. Y AelbHas
TEIUI0EMKOCTH BellecTBa. KomuecTBo TEIIOThI IpU TEIUIONEPEIaye.

[Tonsitne 06 ammabatHoMm mporecce. [lepBblil 3akOH TepMoauHAMUKU. [I[puMeHeHNe MepBoOro
3aKOHA TEPMOAMHAMUKH K m3omporeccam. [ padudeckas mHTEpIpeTanus padoThI rasa.

Bropoii 3akon TepmoanHamuky. HeoOpaTuMOCTh IPOLIECCOB B MPUPO/IE.

TemnoBbie mamiuubl. [lpuHnunel aelicTBusa TemaoBbiX MamiuH. [IpeoOpasoBanusi 3HEpruu B
TerioBblx MamnHax. Koadduuuent noneznoro neiicteus temnooi mMamuubl. Hukin KapHo u ero
KOX(QQHIIUEHT MOJIE3HOTO JEUCTBUS. DKOJIOTHIECKUE TPOOIEMBI TETIOIHEPTETHKH.

TexHuueckue ycTpoiicTBa M NMpaKTUYECKOE NMPUMEHEHHE: JBUTaTellb BHYTPEHHErO CrOpaHus,
OBITOBOW XOJIOUJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEW SHEPruu Teja MPHU COBEPIIEHUH pabOThl: BbUIET MPOOKHU U3 OYTHUIKU
oA JEMCTBHMEM CXATOro BO3[yXa, HarpeBaHue Hpupa B JAaTyYHHOW TpyOke NyTEM TpEeHUS
(BUIIEOAEMOHCTpAITHS).

N3menenne BHyTpeHHeH sHepruu (TemrepaTypbl) Teja Mpu Terionepeaaye.

OnpIT 10 aMabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3YIITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanne u koHaeHcalus. Vcnmapenune u kurneHue. AOCOTIOTHAS M OTHOCHUTEIbHAs
BII&XHOCTh BO31yXa. HacelmeHHbId map. YaenpHas TemioTa mapooOpa3oBaHHs. 3aBHCHMOCTH
TeMIEepPaTypbl KUIEHUS OT JaBJICHUS.

Teépnoe temo. Kpucrammmueckue u amopdHbie Tema. AHH30TPOIUS CBOWCTB KPHUCTAJIIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lmaBneHne W KpucTtayum3anus. Y IeabHas
TeruioTa miasneHus. CyonuManus.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TUIPOMETP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOIMU MOJIYYEHUSI COBPEMEHHBIX MAaTE€PUAJIOB, B TOM YHCII€ HAHOMATEPUAJIOB, U
HaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACBILLIEHHBIX 1APOB.

Kunenue npu NOHUKEHHOM JaBJICHUMU.

CriocoObl U3MepeHus BIKHOCTH.

Habmronenue HarpeBaHus ¥ MIaBJICHHs KPUCTAILTMYECKOTO BEUIECTBA.

JleMoHCTpalys KpucTauioB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenne OTHOCUTENBHON BIIAKHOCTH BO3AyXa.

Pa3nen 4. duekTpoamHaMuka

Tema 1. dnekmpocmamuxa

DnexTpu3aius Tell. DIeKTpuueckuid 3apsa. [[Ba Buaa snexTpuueckux 3apsiaoB. [IpoBoaHuKwH,
JTUDIEKTPUKHU U TIOTYIPOBOJHUKHU. 3aKOH COXpaHEHUS AIIEKTPUYECKOTO 3apsia.

BiaumopneiictBue 3apsinoB. 3akoH Kynona. TodeuHbli AeKTpUYECKHA 3apsil. DIEKTPUUECKOE
nosie. Hanpspk€HHOCTB AnekTpudeckoro mois. [IpuHIMN Cyneprno3uiuy AIEKTPUIECKUX IMOJEH.
JIlvHUY HAMPsHKEHHOCTH JEKTPUUYECKOTO TIOJIS.



PaGora cun anekrpocraruyeckoro nosis. [lorennman. Pasnocts moteHmnuanos. [IpoBoagHuKky 1
JURJIEKTPUKH B JIEKTPOCTATHUECKOM MoJie. JuanekTpudeckast IpoOHUIIaEMOCTb.

OnektpoéMkocTb. KonaeHcatop. DJEKTpOEMKOCTh IUIOCKOIO KOHAEHcCaTopa. OHEprus
3apsHKEHHOTO KOHJEHCAaTOpA.

TexHuuecknue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: JJIEKTPOCKOM, 3JIEKTPOMETD,
ANEKTPOCTATUYUECKAsT 3allUTa, 3a3€MJICHUE OJIJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMUPOBAIHHBIM
anmapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO M IPUHLUII JEHCTBUS dJIEKTPOMETPA.

B3anmopeiicTBre Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUUYECKOE TT0JI€ 3aPSHKEHHBIX TEl.

[TpoBOAHMKHU B AIEKTPOCTATHIECKOM TIOJIE.

DNeKTpoCcTaTUYEeCKas 3aluTa.

JIUnIIeKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTD JJIEKTPOEMKOCTH TUIOCKOTO KOHJICHCATOpa OT IJIOMIAMX IUIACTHUH, PACCTOSHUS
MEXy HUMH U TUSJIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannstii Inexkmpuueckuit mok. Toku 6 paznuunvix cpeoax

DIJIEKTPUYECKHUI TOK. Y CIIOBHS CYIIECTBOBAHHUS AJIEKTPUUECKOTO ToKa. Mcrounuku Toka. Cuna
ToKa. [IocTOSTHHBI TOK.

Hanpsioxenue. 3akon OMa 11 ydacTka Lenu.

DIIEKTPUYECKOE COMPOTUBIICHUE. Y AENbHOE CONpOTHBIEHUE BemiecTBa. [locimenoBarenbHoe,
MapajuieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—JleHnia. MOIHOCTh AIEKTPHUIECKOTO TOKa.

DIIEKTPOABMIKYIIAsl CUJIa M BHYTPEHHEE COINPOTUBICHHME MCTOYHMKA TOKa. 3akoH Oma st
MOJTHOM (3aMKHYTOM) 37IeKTpruIecKoi nenu. KopoTkoe 3aMpIkaHHeE.

DNEeKTPOHHAs MPOBOJIUMOCTh TBEPJBIX METAJUIOB. 3aBUCUMOCTh COIPOTUBIICHUS METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKHI TOK B BakyymMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CobcTBEHHAas U MPUMECHAs MPOBOJAUMOCTH IMOJIYIPOBOAHUKOB. CBOCTBa
p—n-nepexoa. [loaynpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKU TOK B PACTBOPAaX U paciulaBax dSJIEKTPOJUTOB. OJEKTPOJIUTHYECKAs
JUCCOIManus. DIEKTPOJIN3.

DOnekTpuyeckuid TOK B razax. CamOCTOSTEIbHBIA U HECAMOCTOSITENbHBIM pa3psia. MoaHus.
[na3ma.

TexHuueckre yCTpOMCTBAa M MPAKTHUYECKOE MPUMEHEHHUE: aMIIepMETpP, BOJIBTMETpP, PEOCTaT,
HUCTOYHUKHA TOKA, DJEKTpPOHArpeBareibHbIE MPUOOPBI, AIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETpP  CONPOTHBJICHHS,  BAKyyMHBIA  JMOJ,  TEPMUCTOPI U (POTOPE3UCTOPHI,
MOJIYIPOBOHUKOBBIN 1IN0/, TalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh  COMPOTHUBJICHUS IIWIMHAPUYECKUX TPOBOAHUKOB OT JUIMHBI, IUIOIIAIN
MOINEPEYHOI0 CEYEHUsl U MaTepHaa.

CMmenianHoe coeIMHEHUE TTPOBOTHUKOB.

[Ipsimoe wu3MepeHune >neKTpoABMKYIIEH cuibl. KopoTkoe 3aMblkaHHE TalbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHUMOCTD COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.
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[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psia ¥ IPOBOJUMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMeaHHOro CoOeIMHEHUS pE3UCTOPOB.

N3mepenue 3meKkTpoIBUKYIIEH CUIIbl HCTOUHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUS.

HabGnronenue anexkrponusa.

MexnpenmerHble CBSI3U

N3yduenne xypca ¢usuku 06a3oBoro ypoBHsS B 10 Kiacce OCYyIIECTBISETCS € Y4ETOM
COJIepKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€H ¢ KypcaMy MaTeMaTUKu, OMOJIOTUH, XUMUH, Teorpaduu
U TEXHOJIOTHUH.

Meoicnpedmemuule noHsAmMusl, CBSI3aHHBIE C U3YYEHUEM METOJI0B HayYHOTO MO3HAHMUS: SIBJICHUE,
HaydHbId (akT, THMOTE3a, (PU3NUECKasl BEIMYMHA, 3aKOH, TEOPHs, HAOJIIOJEHHUE, SKCIICPUMEHT,
MOJEUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHre CUCTEMbl ypaBHEHUH, TMHENHas QyHKUuMA, mapadoia, rumnepbona, Ux
rpaduKku U CBOMCTBA, TPUTOHOMETpPUYECKHE (DYHKUMU: CHUHYC, KOCHUHYC, TAHT'€HC, KOTAHI'EHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M MX MPOEKUHWH HAa OCH KOOPAMHAT,
CII0OKEHHE BEKTOPOB.

buonocusn: Mexanuueckoe IBUXKEHHE B KMBOW mpupone, auddys3us, ocMoc, TeriooOMeH
KUBBIX OPraHuU3MOB (BHJbI TEIUIONEpeaayu, TEIUIOBOE PaBHOBECHUE), HJIEKTPUUECKUE SIBJICHUS B
YKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHME aTOMOB M MOJIEKYN, MOJIb BEIIECTBa,
MOJIIpHasl Macca, TEIJIOBble CBOMCTBA TBEPABIX TeJl, AKHUJIKOCTEN U ra3oB, JEKTPUUECKUE CBOMCTBA
METAJUIOB, IEKTPOJUTHYECKAS JUCCOLMALINS, FAJIbBAHUKA.

T'eoepagus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHUE IBWKEHUI C HCIOIb30BAHUEM MEXaHU3MOB, Y4€T TPEHHUS B
TEXHUKE, TOAUIMITHUKN, MHCIOJb30BAHME 3aKOHA COXPAHEHUS HMITylbca B TEXHUKE (pakeTa,
BOJOMET U Jpyrue), ABUraTellb BHyTPEHHEr0 CropaHusi, napoBas TypOuHa, ObITOBOM XOJIOIMIIBHUK,
KOHJULIMOHEP, TEXHOJIOTUH NOJIY4YE€HUs] COBPEMEHHbBIX MaTepUaJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB,
U HAHOTEXHOJOTMH, DJIEKTPOCTATHUYEeCKas 3alluTa, 3a3eMJICHHE 3IIEKTPONpPUOOpPOB, KCEPOKC,
CTpYHHBIH MpPHUHTEp, OHJICKTPOHArpeBaTENbHbIE NPHOOPHI, AIEKTPOOCBETUTEIbHBIE MPHOOPHI,
rajbBaHUKa.

11 KIIACC

Pasznen 4. DiekTpoauHaMHuKa

Tema 3. Maznummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUA

[Toctosinabie MarHuThl. B3anmoaeiicTBUE MOCTOSIHHBIX MAarHUTOB. MaruuTtHoe noJjie. Bektop
MAarHUTHOM MHAYKUUU. [IpuHOMI Cyneprno3MuuMyM MarHuTHBIX MOJIeW. JIMHUM MarHuTHOU
nHAyKnuu. KapTuHa TuHUN MarHUTHOM MHIYKIIUU TIOJIS1 HOCTOSIHHBIX MarHUTOB.

MarnuTHoe mMoje MNpPOBOJAHMKA C TOKOM. KapThHa NMHUN HMHAYKIMM MAarHUTHOTO TOJIs
JUIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO NMPOBOJAHMKA, KATYIIKH C TOKOM. ONbIT
Opcrena. BzanmoaenicTBre NpOBOAHUKOB € TOKOM.

Cuna Ammepa, €€ MO1yJIb U HaNpaBIICHUE.

Cuna JlopeHua, e€ MOy/lb U HarpaBjeHHUE. J[BIKeHHe 3apsHKEeHHOM 4acTUlbl B OJHOPOJIHOM
MarHuTHOM noje. Pabota cuisl Jlopenna.

SIBneHue  AJEKTpOMAarHUTHOM  MHAYKUMU. [loTOK BeKTOopa MAarHUTHOM  MHIYKIIMH.
DNEKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapajies.



BuxpeBoe nanekTpuueckoe 1oJie. OJEKTPOJABIKYIAsS CHJIa HWHAYKUHW B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYNATENILHO B OJTHOPOIHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHnykTuBHOCTD. SIBJICHUE CAMOMHAYKIUH. DJIEKTPOIBIKYILAS CUIIA CAMOUHTYKIIHH.

OHeprus MarHUTHOTO TOJIS1 KaTYLIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOHMCTBA M  IPAKTUUYECKOE IMPHUMEHEHUE: TOCTOSIHHbIE  MarHUThI,
AJIEKTPOMArHUTBI, AEKTPOABUTaTENb, YCKOPUTEIU JIEMEHTAPHBIX YACTHLI, HHIYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmnsiT Dpcrena.

OTKJIOHEHHE AJIEKTPOHHOTO My4Ka MAarHUTHBIM TIOJIEM.

JIMHUM UHIYKIIMA MarHUTHOTO TOJIS.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBieHMe ANEKTPOMArHUTHOM UHTYKIIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTh DJIEKTPOABUKYIIEH CHJIBI HMHAYKIHUHW OT CKOPOCTH H3MEHEHHS MAarHUTHOIO
MTOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO MOJI KaTYIIKHA C TOKOM.

HccnenoBanue AeiicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIIEHUS 3J€KTPOMArHUTHOM MHIYKIIMH.

Paznen 5. KosiebaHusi M BOJTHBI

Tema 1. Mexanuueckue u 3n1eKmpomazHummuvle Koaeoanus

KonebatenpHas cucrema. CBOOOIHBIE MEXaHHYECKHE KoieOanus. ['apMoHnYecKkrue KoyieOaHus.
[lepuon, uvacrora, amrmuutyna u (asa kosebanuid. [Ipy)KWHHBIH MasTHUK. MaTemMaTHYECKUI
MasTHUK. YPaBHCHHE TapMOHUYECKUX KoJjieOaHuil. [IpeBpamieHue sHEpruvd mpu rapMOHHYECKUX
KOJIeOaHMIX.

Konebatenpubiii  kKoHTYp. CBOOOIHBIE SJIECKTPOMArHUTHBIC KOJEOAaHUS B  HICAIBHOM
KojeOaTeNbHOM KOHType. AHAJOTUs MEKIy MEXaHHYECKUMU U DIIEKTPOMAarHUTHBIMU
konebanusmMu. @opmyna Tomcona. 3akoH COXpaHEHHS PHEPIHH B HJCATHHOM KoJeOaTeIbHOM
KOHTYpE.

[IpencraBienre o 3aTyXawIIUX KoJieOaHUSIX. BBIHYXIEHHbIE MEXaHUYECKUE KOJICOaHHUS.
Pe3onanc. BeiHykIeHHBIE IIEKTPOMArHUTHBIE KOJIEOaHUsI.

[lepemennblii TOK. CHUHYCOMJAIbHBIM MEPEMEHHBI TOK. MOIIHOCTh NEPEMEHHOIO0 TOKA.
AMIITUTYIHOE U JEHCTBYIONIEE 3HAUYEHUE CUJIbl TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IIpousBoacTBo, mepegadya W MOTPeOJICHHE DIEKTPUUYECKON DHEPIHH.
DKOJIOTUYECKME PHUCKU TP MPOM3BOJACTBE 3JeKTpol3Hepruu. KynabTypa uCHosib30BaHuUs
AJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHnueckre ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHUE: AJNEKTPUUYECKUI 3BOHOK, F'€HEepaTop
MEPEMEHHOT0 TOKa, JMHUU JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJeOaTeTbHOW CUCTEMBI (TPY>KUHHBIM WM MaTeMaTHYEeCKHMA
MasiTHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJIeOaHUH.
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Habmonenue pe3onanca.

CB00OOAHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumiorpamMmel  (3aBUCUMOCTH ~ CHJIBI  TOKa M HANpsOKEHUS OT  BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mnocneaoBaTebHOM COCAMHEHUM PE3UCTOpPA, KATYIIKHM HHIYKTUBHOCTU U
KOHJIEHCATOpAa.

Mogenb TUHUM 3IEKTPOIepeaun.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabomuol

HccnenoBanue 3aBUCUMOCTH MEpUOJa MaJIbIX KOJEOAHWH Tpy3a HAa HUTU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanue mepeMeHHOTO TOKA B LIEMH W3 MOCIEI0BATEIFHO COCTUHEHHBIX KOHJIEHCATOPA,
KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpoOMAZHUNHbLE 60TIHbL

Mexanudeckue BOJIHBI, YCIOBHS pactipocTpanenus. [lepuoa. CkopocTh pacnpocTpaHEHUs U
JuiHa BOJIHBL. [lomepeunbie u mpoioyibHbIE BOJIHEL. MHTEepdhepeHtnsa u nudpakius MeXxaHnIeCKuX
BOJIH.

3Byk. CkopocTh 3ByKa. I poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHS W3Iy4eHUS DJIIEKTPOMarHUTHBIX BOJH. BiammHas
opueHTanus BeKTopoB E, B, V B anekTpoMarautHo# BosiHEe. CBOMCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpakeHue,  MpelioMJIeHue,  mojspuzauus,  audpakuus,  uHTepdepenmus.  CkopocTh
AMIEKTPOMATrHUTHBIX BOJIH.

[Ikaa 3neKTpOMarHuTHBIX BOJIH. [I[puMeHeHNEe 27IeKTPOMArHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpunIUIIBI pagroCBA3U U TeneBuAeHUA. Paaronokamusi.

DIJIEKTPOMArHuTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHuueckne yCTpoWCTBA M MPAKTUYECKOE TNPUMEHEHHE: MY3bIKaJIbHBIE WHCTPYMEHTBHI,
YAbTpPa3ByKOBasi AMArHOCTUKAa B TEXHUKE M MEIUIIMHE, pajap, PaguONpUEMHHK, TEIEBU30D,
anTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Komne6mromeecs Teo Kak HCTOYHUK 3BYKA.

HaGmronenue oTpakeHus U MpeIoMIICHUS MEXaHUYECKUX BOJIH.

Ha6nronenue nnrepdepeHuy u Aupakiiny MEXaHHIECKUX BOJTH.

3BYKOBOH PE30HAHC.

Habntonenue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMILTUTYAON U YaCTOTOM KOJIeOaHUIA.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTpaK€HUE, MPEJOMIICHUE, MOJIsIpU3alius,
mudpakius, HTHTEpQepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpsmonuHeliHoe pacnpocTpaHEeHUE CBETa B OAHOPOAHOM cpeae. Jlyu
ceera. ToueuHbll HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300paxeHuii B MI0CKOM 3epKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOIOTHBIM MOKa3aTeNlb MPEIOMIICHHS.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIil yroJ MOJIHOrO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cBeta. CnoxxHbIil cocTaB 6eoro ceera. Ler.

Cobuparomue u paccenBaromue JUH3bL ToHKas nuH3a. DOKYCHOE pacCTOSHUE M OMTHYECKAs
cwia TOHKOW nwmH3BL. [locTpoeHne wu300pakeHUN B COOMpAIOMIMX U PACCEMBAIOIIMX JIMH3AX.
dopmysia TOHKOM JUH3BL. Y BEIUYEHHUE, JaBAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKHU.
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BonnoBas ontuka. MuTepdepenuus cera. KorepeHTHble HCTOYHUKU. Y CIIOBHS HAOIIOACHUS
MaKCUMYMOB U MHHUMYMOB B MHTEP()EPEHIMOHHOW KapTHUHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpaxmus ceera. Judpakunonnas pemérka. YciaoBUe HAOMIOACHUS TJIABHBIX MAaKCHMYMOB
[pU MaJICHUN MOHOXPOMATHUYECKOTO CBETa Ha AU(PAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOHCTBa U NPAKTUYECKOE IPUMEHEHHWE: O4YKHM, Jiyna, (oToamnmnapar,
IIPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOIl, BOJOKOHHAS ONTHKA, AU(PPAKIMOHHAs PEIIETKA,
MOJISIPOU .

Jlemoncmpayuu

[IpsimosmHeltHOE pacnpocTpaHeHHe, OTpakKeHUE U MpeoMiieHne cBeTa. OnTuieckue npruoopshl.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojienb CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Mogenn MUKpOCKOMa, TEIECKOIIA.

HaGnronenue nunrepdepeHiiuu crera.

Ha6nronenue nudpakiuu cera.

HaGnronenue aucnepcun ceTa.

[Tonyuenue cekTpa ¢ HOMOIIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenne nokasaTelis IpeJoMIICHUS CTEKIIA.

HccnenoBanue cBONCTB M300paKCHUH B JIMH3AX.

HaGnronenue aucnepcun cBeTa.

Pa3znen 6. OcHOBBI cienMaJILHOH TEOPHUH OTHOCHUTEILHOCTH

I'panuubl TPUMEHUMOCTH KJIACCMYECKOM MeXaHUKHU. [locTynmarel crenuanbHOW TEOPUH
OTHOCUTEIIbHOCTH: WHBAPUAHTHOCTh MOJYJISl CKOPOCTHM CBEeTa B  BakyyMmMe, MPUHLUII
OTHOCHUTEJILHOCTH DUHILITEIHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHU U COKPAILlEHUE JTHUHBL.

DHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € YJHEPrUel U UMITYJIbCOM PENIITUBUCTCKON YaCTHUIbl. DHEPrus MOKOsL.

Pa3znea 7. KBantoBasi pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®ortonsl. Popmyna [lnanka cBsizu 3HEepruu (HOTOHA C €r0 YaCTOTOW. DHEPTUs U HMITYIIbC
¢dhoToHa.

OtkpsiTue u uccienoBanue dporordpdexra. Onbitel A. I'. CtonetoBa. 3akonsl (hoTorddekra.
VYpaBuenue DiiHireiiHa 1 potorddexra. «KpacHas rpanuna» Gotorddexra.

JNasnenue ceera. Onbitel [1. H. JIebenena.

XHUMUYECKOE ACUCTBUE CBETA.

Texnuyeckne yCTpOWCTBa W TMpakTHYEeCKOe MpUMEHeHue: (oTodnemMeHnt, (HOTOJATUUK,
CoJTHEYHas OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

@013 PeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (oTod(hdeKTa.

Ceeroguos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma
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Monens atoma Tomcona. OmeiTel Pezepdopma mo paccessHuto o -uactuil. [lnanerapHas Moaensb
aroma. [loctynatel bopa. M3nyyenue u mormnomienune (OTOHOB MPH TEpexojie aToMa ¢ OJHOTO
YPOBHS SHEPrUM Ha Apyroil. Buapl ciektpoB. CHeKTp ypoBHEN 3HEPIHM aTOMa BOJOPO/a.

BounnHoBeI€ cBOMcTBa yacTull. BosHbl ne bpoinsa. KopryckyasspHO-BOJIHOBOM Tyaanu3M.

CrioHTaHHOE U BBIHYXJECHHOE U3y4YCHHUE.

TexHuueckue ycTpoHMCTBA M IPAKTUYECKOE IPUMEHEHME:  CIEKTPaJbHBIM  aHaIU3
(criekTpocKo1), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopaa.

Onpenenenre JJIMHBI BOJHBI J1a3epa.

Habntoienue nuHelyaThIX CIEKTPOB U3JIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

HaGnronenue nuHeiyaToro crexTpa.

Tema 3. Amomnoe a0po

DKCIIEpUMEHTHI, JI0Ka3bIBAIOLIUE CIOXKHOCTb CTpOCHHS sA1pa. OTKpHITHE PajlOaKTUBHOCTH.
OmneiThl Pesepdopra mo ompeneseHnio cocTaBa pagdoakTUBHOrO Hu3iaydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BivsHue panoakTUBHOCTH Ha >KUBbIE OPraHU3MBI.

OTtkpeiTHE TIpoTOHAa W HelTpoHa. Hykmowuas monens siapa I'eitzenOepra—lMBanenko. 3apsy
sapa. MaccoBoe uucio siapa. M3oTonsl.

Anbba-pacnaz. DJNEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnaa. ['amma-uzmydenue. 3akoH
PaaOaKTUBHOIO pacraja.

DHeprus CBSI31 HYKJIOHOB B sipe. SnepHsbie cuibl. JledekT Macchl sapa.

Snepubie peakuuu. JleneHue u CUHTES sEp.

Anepubiit peaktop. TepmosinepHbiii cuHTe3. [IpoOIEMBI U IEPCTIEKTUBHI SIIEPHOIN SHEPTETHKH.
DKOJIOTUYECKHUE aCTIEKTHI AIEPHOM SHEPTETUKHU.

DnieMeHTapHbIe YacTUllbl. OTKPBITHE O3UTPOHA.

MeTo 11 HAONIOAGHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO pusnueckoit KapTUHBI MHpa.

TexHuueckne yCTpONCTBa M MPAKTUYECKOE IPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas boMoa.

Jlemoncmpayuu

CuéTYnK HOHM3UPYIOUIUX YaCTHUILI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HccnenoBanue TpekoB 4acTHil (110 TOTOBBIM GoTorpadusim).

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Otanbl pazBuTHs acTpoHOMUHM. [IprKiiaHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE aCTPOHOMUHU.

Bun 3B€3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, IIAHETHI, X BUANMOE JABIKECHUE.

ConHeynas cucrema.

Connue. ConHeyHasi akTuBHOCTh. Mctounnk sHeprun ConHia u 3BE31. 3BE3/bl, NX OCHOBHbIE
XapaKTEepUCTUKU. JluarpamMmmMa «CHEKTpajbHBIA KJIacC — CBETUMOCTBY». 3BE3/bl TJIaBHOM
MOCJIEI0BATENILHOCTU.  3aBUCUMOCTh ~ «Macca —  CBETHUMOCTb»  JUIsl  3BE3  TJIaBHOM
MOCJIEeI0BATENbHOCTH. BHyTpeHHee cTpoenue 3BE34. (CoBpeMEHHbIE MPEACTaBICHUS O
MPOUCXOKACHUH U 3BoJItoMK COJIHILIA U 3BE3]. DTambl )KU3HU 3BE3]L.

Mneunsiii [lyts — Hama [Manaktuka. [lonoxenue u nwxkenne Conuua B [Mamaktuke. Tumsl
rajakTuk. PaguoramakTuku v kBazapbl. YEpHbIE IBIPHI B SIAPAX TATAKTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa0O6ma. Pas0eranue ramaktuk. Teopus
bonbiioro B3peiBa. PenukroBoe u3nydeHue.
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MacmrabHast ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOieMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus

HaGnronenust HeBOOPYXEHHBIM TJ1a30M C MCIOJIB30BAaHUEM KOMITBIOTEPHBIX NPUIOKEHUH JUIs
OTIpE/ICNICHUs] TIOJIOKEHHUSI HEOeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3JUS
CeBepHOTo NoIyIIapus U sIpKUe 3BE3]IBL.

Ha6nronenus B reneckon Jlynsl, mianer, Maeunoro Ilytu.

O06o0maroniee NoOBTOpPeHUE

Ponp pu3uky u acTpoHOMHH B SKOHOMHUYECKOM, TEXHOJIOTHUYECKOM, CONMATBLHOM U ITUICCKOMN
cdepax IesITETHLHOCTH YEIOBEKa, POJIb U MECTO (M3UKU U aCTPOHOMHH B COBPEMEHHON HAy4YHOU
KapTUHE MHUpa, pojib (U3MUECKON Teopuu B (OPMUPOBAHUU IMPEACTaBICHUN O (u3nueckoi
KapTHHE MHUpa, MeCTO (U3NYECKON KapTHHBI MUpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX NMPEJICTABICHUN O IPUPOLE.

MexnpeamerHble CBSI3U

N3yuenune xypca ¢usuku OGazoBoro ypoBHS B 11 Kjacce OCyImIEeCTBISIETCS € y4€TOM
CoJiepKaTeIbHBIX MEXIIPEAMETHBIX CBSI3el ¢ KypcaMu MaTeMaTHKH, OMOJIOrMH, XUMUH, Treorpadun
U TEXHOJIOTHUH.

Meosicnpeomemuule noHsamusl, CBsI3aHHBIE C U3YYEHHEM METOJ0B Hay4YHOTO MO3HAHMS: SBJICHHE,
HaydHbIH (pakT, THIOTe3a, (PU3NUecKas BEIMYMHA, 3aKOH, TEOPHs, HAOJIIOJIEHUE, SKCIICPUMEHT,
MOJENUPOBaHUE, MOJIEIb, N3MEPEHHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIUU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBl MU HX
MPOEKIIMM Ha OCH KOOPIWHAT, CJIOKEHHE BEKTOPOB, MPOU3BOIHBIE AIIEMEHTApHBIX (DYHKIUH,
MIPU3HAKU NI0JI00US TPEYTOJIBLHUKOB, OIIpeIelIeHHE TUIOIAaIU TUIOCKUX QUryp U 00bEMa Ted.

buonocus: snexTpuyeckue SIBICHUS B KUBOW NpUpPOJE, KojeOaTelnbHbIE JBWKEHUS B JKUBOM
MIPUPOJIE, ONITUYECKHE SIBJICHUS B KUBOU NMPUPOJE, NEUCTBUE paarallii Ha )KUBbIE OPTraHNU3MBI.

Xumus: cTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKasi CTPYKTYpa TBEPABIX TEJ, MEXaHU3MBI
00pa3oBaHUs KPUCTATUINYECKOMN PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eocpagpus: MarHUTHBIE TMOJIIOCA 3EMIIM, 3aJIEKH MArHUTHBIX Pyd, (OTOCHEMKA 3EMHOMN
[MOBEPXHOCTH, MTPEACKAZAHUE 3EMJIICTPSICEHUM.

Texnonocus: JWHUM SJEKTPONEpeNady, IEHEpaTop NEPEMEHHOIO0 TOKAa, 3JIEKTPOJBHUraTelb,
UHIYKIWOHHAS T[e4Yb, pajgap, paAuONpUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAsI OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoeHue yqe6Horo npeamMcTa «®Duszuka» Ha YPOBHE CpEIAHETO O6I_HCFO 06pa30BaHI/I$I
(6330BHI>1 ypOBeHB) JOJDKHO 00CCIIeYnTh AOCTHIKCHUC CIICAYIOUX JINYHOCTHBIX, MECTAIIPCIMETHBIX
" NpeIMETHBIX 06pa30BaTeJ'IBHBIX PE3YyJIIbTAaTOB.

JJUHHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUs y4deOHOro mpenMera «®Dusnka» HOMKHBI OTpaXkKaTh
TOTOBHOCTh M CHOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CHCTEMOU 1IEHHOCTHBIX OPUEHTAIIN, MO3UTUBHBIX BHYTPEHHHUX yOEXKICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCUHCKOTO OOIIECTBa, PaCIIUPEHHUE KU3HEHHOTO
OTBbITA U OTBITA JIEATEILHOCTH B MPOLIECCE pealu3allid OCHOBHBIX HAIPaBJICHUN BOCIUTATEIbHOU
JIEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa’aaHcKOro BOCIUTAHMS:
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c(OPMHUPOBAHHOCTH I'PAKIAHCKON MO3UIINH 00YJaIOUIEToCs] KaK aKTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCUICKOTO OOIIECTBa;

MPUHATHE TPATUIUOHHBIX OOIICYETOBEUYECKUX T'yMAaHUCTHUYECKUX H JEMOKPATHUYSCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATENIbHOCTh B HHTEpEcax TIpakJIaHCKOro oOIIecTBa,
Y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEeIbHON OpraHU3aIlHu;

YMEHHE B3aMMOJICHCTBOBATH C COIMAIBHBIMU HHCTUTYTAMH B COOTBETCTBHHU C UX (PYHKIIUSIMU
Y Ha3HAuYCHHEM;

TOTOBHOCTH K TYMaHUTApHOU 1 BOJIOHTEPCKOM e TETHLHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OpMUPOBAHHOCTh POCCUICKON I'PpaXAaHCKOW UAEHTUYHOCTH, TaTPUOTHU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CHMBOJIaM, JOCTHKECHHUSIM POCCUHCKUX YUEHBIX B
o06sacTu (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIEHMBATH CUTYAllMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B IESITEIHHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOWYMBOTO OYAYIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHONICHWE K MHUPY, BKIIOYAs JICTETHKY HAyYHOTO TBOPYECTBA, MPHCYIIETO
¢buznueckoi HayKe;

5) Tpy10BOro BOCIIUTAHUSI:

MHTEpEC K pa3uyHbIM cepaM npodecCuOHATbHON NeSTEIbHOCTH, B TOM YUCIIE CBA3aHHBIM C
¢bU3UKOM W TEXHHKOW, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymiedt mnpodeccun u
pean30BbIBATH COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHWI0O M CaMO0Opa3oBaHUI0 B oOsacTu (U3MKA Ha
MPOTSKEHUU BCEH )KU3HU;

6) 3K0JIOrHYeCKOro BOCIIUTAHHUS:

chOpPMUPOBAHHOCTh ~ AKOJIOTUYECKOM  KYIBTYPBlI, OCO3HaHHWE TJI00AJBHOTO  Xapakrepa
9KOJIOTHYECKUX MPOOIIeM;

IUTAHUPOBAHUE M OCYILECTBJICHHUE JEHCTBUN B OKpYXKalOILIeH cpelie Ha OCHOBE 3HAHUS Lelei
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciupeHue OmbITa JIESTEIBHOCTH IKOJIOTUYECKOW HANpPaBIEHHOCTH HAa OCHOBE MUMEIOIIMXCS
3HAHUN 10 PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznueckoil HayKu;

OCO3HAHHE IIEHHOCTH HAy4yHOU AESITeTbHOCTH, TOTOBHOCTh B TpOIlecCe H3y4eHHsS (U3HKHU
OCYILIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENBCKYIO NEATENIbHOCTh HHANBUIyaTbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

IHo3naBaTebHBIE YHHBEpPCAJbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Joruyeckue qeMcTBUA:

CaMOCTOSITENIbHO  (OPMYIUPOBATh W  aKTyaJU3UpOBaTh MpoOieMy, paccMarpuBarh e€
BCECTOPOHHE;

OIPENENATh LENN EATEIIbHOCTH, 3a1aBaTh MIAPAMETPhl U KPUTEPUU UX JTOCTHKECHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHUS B PACCMATPUBAEMBIX (PH3NYECKUX SBICHUSX;
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pa3pabaTeiBaTh IUIAH PEIICHUS MPOOJEMBbI C YIETOM aHAIN3a MMCIOIIUXCS MaTePHAIBHBIX H
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIBbHOCTh, OIEHMBATH COOTBETCTBHE PE3YJIbTATOB LIEJISAM,
OIIEHUBATh PUCKHU MOCJIECACTBUHN IEATEIbHOCTH;

KOOPJIMHUPOBATh U BBINIOJHATH paboOTy B YCIOBUSAX pEaJbHOT0, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBble ncciieqoBare/ibCKue 1eiCTBUA:

BJIQJIETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSITUSIMU U METOJIaMU (PHU3UYECKON HAYKH;

BJIAJIETh HABBIKAMH Y4YEOHO-HCCIEIOBATEIBCKON M TPOEKTHOU JCSATENHHOCTH B 00nacTu
(U3UKH, CTTIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIBHOMY TMOMCKY METOJIOB PEIICHUs 3a7ad
(bMBUYECKOTO COCpKAHUS, TPUMEHEHHUIO PA3IMYHBIX METOI0B IMO3HAHMS;

BIIQJIETh BHJIAMH JIEATEILHOCTH TIO TMOJYyYECHUIO HOBOTO 3HAHUA, €ro HWHTEPIpETaIluH,
MpeoOpa30BaHUIO0 U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIMsAX, B TOM YHCIIE TIPU CO3TaHUH
y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISBJISITH IPUYUHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UPOBATh 3a7ady, BBIJIBUTATh THUIIOTE3Y
e€ peleHus, HaXOUTh apTYMEHTBI JIJIsl IOKA3aTeIbCTBa CBOMX YTBEP)KJICHUM, 3a]1aBaTh MapaMeTPhI
Y KPUTEPHUU PEIICHHS;

aQHAJM3UPOBATH MOJYIEHHBIE B XOJIE PEIICHUS 3314l Pe3yIbTaThl, KPUTUYECKU OIICHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTHh W (OPMYIHPOBATH COOCTBEHHBIC 33/1a4d B 00Opa30BaTEIBHOUN JEATEIHHOCTH, B TOM
quclie IPU U3Y4YEeHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3MKE B MPAKTUYECKYIO 00IACTh KU3HEACIATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE UJI€HU, IIPe/yIaraTh OPUTrHHAIbHbIE MTOAXO0AbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 3a]Ja4H, JOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

Pabora ¢ undopmanmeii:

BIIQJIETh HaBBIKAMHM TOJy4YeHHUs WHPopMauuu (U3HUECKOrO COAEpkKaHUs M3 HCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJSTh IOWMCK, AaHAJIW3, CHCTEMaTU3alUI0 WU
UHTEPIpETANI0 HHPOPMAIH Pa3INYHbIX BUJIOB U (OPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTH UH(POPMALIHH;

HCI0JIb30BaTh CpelCTBa MH(MOPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TE€XHOJOTHI B pEHICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHM3allMOHHBIX 3a/lad C coOyoeHueM TpeboBaHUM
SPrOHOMUKH, TEXHUKH O€30MacCHOCTH, TMTHMEHBI, PecypcocOepexeHHs, MPaBOBBIX M ATHYECKHUX
HOPM, HOPM HH(POPMAIIOHHOM 0€30MacCHOCTH;

co37aBaTh TEKCThl (PU3UUECKOTrO COAEPKAHMS B PA3IMUYHBIX (hopMarax ¢ yu€TOM Ha3HAYCHUS
uHopMallud ¥ IENeBOM ayIuTOpuUH, BBHIOMpas ONTUMANbHYIO (opMy mMpeicTaBlIeHUS U
BHU3yaJIM3alUU.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:

OCYIIECTBIATH OOIIEHHE HA YpoKaX (PM3UKU U BO BHEYPOUHOU JeATENbHOCTH;

pacro3HaBaTh NPEINOChUTKA KOH(MIUKTHBIX CUTYallMH U CMATYaTh KOH(IMKTHI;

pa3BEPHYTO U JIOTUYHO U3JIaraTb CBOK TOUKY 3PEHUS C HCIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh MIPEUMYIIIECTBA KOMAHIHOW U MHUBHUyalIbHOM paboThI;

BBIOMpAaTh TEMAaTUKy M METOJAbl COBMECTHBIX ACUCTBUI C Yy4€TOM OOIIMX HHTEPECOB U
BO3MOYHOCTEHN KaX/I0TO 4J€Ha KOJUIEKTHBA;
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IIPUHUMATh LEJIM COBMECTHOW JAEATEIbHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATh ACHCTBUS
0 €€ JOCTMKEHUIO: COCTABJIATH IIIAH JEUCTBHUM, paclupenciaTb pojau € Y4ETOM MHEHHU
YYaCTHUKOB, OOCYKIaTh Pe3yIbTaThl COBMECTHOW PaOOTHI;

OIICHUBATh KaueCTBO CBOETO BKJAJa M KaKJOTO YYaCTHHKAa KOMaHJbI B OOLIMI pe3yibTaTr Mo
pa3paboTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLIEHWBATh HWJEH C MO3ULHUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh [MO3UTUBHOE CTPATErMUECKOE MOBEIECHUE B PA3IUYHBIX CUTYalUsIX, IPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUIIHATUBHBIM.

PeryisiTuBHBIE YHHBeEPCAJIbHbIE YUeOHbIE NelicTBUS

Camoopranu3anusi:

CaMOCTOSITEJILHO OCYIIECTBIISATh TO3HABATEIBHYIO JEATEIBHOCTh B 00MacTu QUMK U
ACTPOHOMMH, BBISIBJISITH MMPOOJIEMBI, CTABUTH U ()OPMYITUPOBATH COOCTBEHHBIC 33]1a4H;

CaMOCTOSITEJIHO COCTaBJIATh IUIAH pEIICHUs pacuYE€THBIX W KA4YeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI  TPAKTUYECKOW pabOThl ¢ y4€TOM UMEIOIIUXCS  PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U NIPEANIOYTECHU;

JaBaTh OIEHKY HOBBIM CHUTYAIIHSIM;

pacImpsATh PAMKH Y4eOHOTO MPpeMeTa Ha OCHOBE JIMIHBIX MTPEATOYTCHHUI;

JIeNnaTh OCO3HAHHBIM BBIOOP, APTyMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pereHue;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO U TIPOSIBICHUIO APYIUIIMUA B 00JaCTH (PU3UKH, MOCTOSHHO
MOBBINIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

NaBaTh OILIGHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTh, OIICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaZIETh HaBBIKAMHU IMO3HABATEJIbHON pedIeKCcuu KaK OCO3HAHUSI COBEpIIAeMbIX JIEHCTBHUI U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

WCI0JIb30BaTh MPUEMBI peiieKCuu AJisl OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPUHUMATD ce0sl, IOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYrUX HA OIMIUOKH.

B nporecce mocTHKEHUS JIUYHOCTHBIX PE3ylIbTATOB OCBOCHHS IPOTpaMMbl MO (QU3UKE IS
YPOBHSI CpelHEro oO0Iiero o0pa3oBaHHs Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
UHTEJUIEKT, Ipeanoiaraiomuii chopMUpPOBaHHOCTD:

CaMOCO3HaHHs, BKIIOYAIOIIETO CHOCOOHOCTh TMOHMMATh CBOE AMOIMOHAIBLHOE COCTOSIHUE,
BUJIETh HAMpaBIEHUS Pa3BUTHsI COOCTBEHHOI SMOIIMOHATBHON Cephl, ObITh YBEPEHHBIM B ceO€;

CaMOperyJIUpOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh 3a
CBOE MOBENEHHE, CIMOCOOHOCTh AAAaNTUPOBATHCA K DMOIMOHAJIBHBIM HM3MEHEHUSM U MPOSBISATH
TUOKOCTB, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEl MOTHBAllUM, BKIIOYAIONMICH CTpEeMJIEHHE K JOCTH)KCHHMIO LEJIH H  YCIexy,
ONTUMM3M, UHUITUATUBHOCTh, YMEHUE JIEHCTBOBATH UCXO/IS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAMOIIEH CIIOCOOHOCTh IOHMMATh SMOIIMOHATBHOE COCTOSHUE JApPYTUX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMANILHBIX HABBIKOB, BKIIIOYAIONINX CHOCOOHOCTh BBICTpAWBATh OTHOILIEHHUS C JIPYTUMU
TOJIbMU, 3200 TUTHCS, IPOSBIIATH HHTEPEC U pa3periath KOH(IUKTHL
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HNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb c(HOPMHPOBAHHOCTH Y OOYUAIONINXCS YMEHHIA:

JEMOHCTPUPOBATh HA TpPHMEpPax pojb W MecTo (U3MKM B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOW KapTHHBI MHpa, B PA3BUTHH COBPEMEHHOM TEXHHKH W TEXHOJIOTHH, B IPAKTHYECKOHN
JIeSATSIIFHOCTH JIIOJICH;

YUUTBIBATh TPAHWIIBl MPUMEHEHUS W3YYCHHBIX (DU3MYECKUX MOJICNICH: MaTepHallbHas TOYKa,
WHEpIMaabHas CHCTeMa OTCcuéra, aOCOIOTHO TBEPIOE TENO, MACATbHBIN Ta3, MOJEIH CTPOCHUS
ra3oB, KUIAKOCTEH M TBEPIBIX TEJ, TOYCUHBIA AIEKTPUUECKHUI 3apsi] NMPH pelieHUu (PU3NYECKux
3a/1ay;

pacro3HaBaTh (U3MYECKUE SIBICHHUS (TIPOIeCChl) UM OOBACHATH WX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIIPHO-KHHETUUECKOH TEOPUH CTPOCHMSI BEIIECTBA M DJIEKTPOIUHAMUKHU:
paBHOMEpPHOE U PABHOYCKOPEHHOE TMPSIMOJUHEHHOE JABM)KEHHE, CBOOOJHOE TaJieHuEe Tel,
JBIKEHHUE TI0 OKPY)KHOCTH, MHEPIIMs, B3auMoieicTBUE Tei, nuddy3us, OpOyHOBCKOE IBIKECHHE,
CTPOCHHE XKHIKOCTEeH W TBEPABIX TEINl, U3MEHEHHE 00bEMa TeNl MPU HarpeBaHWUU (OXJIAXKICHHH),
TEIUIOBOE paBHOBECHE, WCMAPEHHUE, KOHJCHCAIUS, TUIABJICHUE, KPUCTALIN3AIMS, KHIICHHE,
BJI&YKHOCTH BO3JIyXa, MOBBIIICHUE JABJICHUS Ta3a MPH €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBSI3b
MEXy TapaMeTpaMH COCTOSIHHS Ta3a B HW30MPOIECcCax, AIEKTPHU3alUs TeJ, B3aWMOJICHCTBHE
3apsJIoB;

OTIHMCHIBATh MEXaHUYECKOE JIBUKEHHE, UCIONB3Ys (GU3NYECKUE BEJIUYUHBI: KOOPAUHATA, MYTh,
nepeMeleHue, CKOpocTh, YCKOpEeHHEe, Macca Tela, CUila, UMITYJIbC Tela, KUHEeTHYecKas SHeprus,
MOTEHIIMATbHAS JHEpPrusi, MeXaHudeckas paboTa, MeXaHHuYecKas MOIIHOCTh; IpPU OMNHCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCHIOIb3YEMbIX BEIMYUH, X 0003HAYECHUSI U €TUHUIIBI,
HaXOJUTh (OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMU BEIMUNHAMU;

OTHCHIBATh M3YYEHHBIE TEIJIOBbIE CBOMCTBA TEJ U TEIUIOBbIE SBJICHMUS, UCTIOIb3Yysl (PU3NYECKIE
BEJIMYMHBI: JIaBJICHUE ra3a, TeMIlepaTypa, CpeaHss KUHETHYecKas »JHEprusi XaoTHUeCKOro
JBUKEHHS] MOJICKYJ, CPEAHEKBAApATUUHAs CKOPOCTh MOJIEKYII, KOJMUYECTBO TEIJIOThI, BHYTPEHHSS
sHeprus, paboTa raza, K03h(UIKUEHT MMOJIE3HOrO NEHCTBUS TEIJIOBOTO JIBUTATENS; MPU ONMHUCAHUU
MIPaBUJIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCHIOJIb3YEMbIX BEJIMYUH, X 0003HAYCHUS U €TUHUIIBI,
HaXOJUTb (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO PU3NYECKYIO BEIMYMHY C APYTUMU BEIHMUNHAM;

OTHCHIBATh H3YYEHHBIC JJICKTPUYECKHE CBONCTBA BEIECTBA U JJICKTPUUYECKUE SBIICHUS
(mporiecchbl), UCHONB3Ys (PU3MUECKUE BEIHYMHBI: AIEKTPUUYECKUI 3apsll, SIEKTPUYECKOe IOJIe,
HaNpPsKEHHOCTD TMOJIs, MOTEHIIMAN, Pa3HOCTh NOTEHIUANIOB; MPU OMUCAHUH MPABUILHO TPAKTOBATh
(bu3MYECKU CMBICT UCIIOJIb3YEMBIX BEIMYUH, UX 0003HAUCHUS M €IUHUIIBI; YKa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIOIIIME JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIHUNHAMU;

aHAIM3UPOBATh (PU3MYECKHE TPOIECCHl U SIBICHUS, HCIOJB3YS (PU3UUYECKUE 3aKOHBI H
NpUHIUIMEL: 3aKoH BceMmupHoro Tsrotenus, |, Il u Il 3akonsr HproToHa, 3akoH coxpaHeHUs
MEXaHUYECKOM SHEPIruH, 3aKOH COXPAHEHUs HMITYJIbCa, MPUHLMUIT CYNEPHO3ULUN CHJI, MPUHIUII
PaBHOIPaBUsI MUHEPLUUAIBHBIX CHUCTEM OTCYETA, MOJEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEILIECTBA, Ia30BbI€ 3AKOHBI, CBSI3b CPEAHEN KNHETUYECKON SHEPTUH TEIJIOBOTO ABUKEHUS MOJIEKYJ
c aOCoNIOTHOW TeMIepaTypoi, TepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpaHEHUs
ANIEKTPUYECKOT0 3apsaa, 3akoH KyrnoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4YECKOE BhIPAKEHUE U YCIIOBUS (TPaHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TMPUHIUIBI JACUCTBUS MAIWH, MPUOOPOB U TEXHUUECKUX YCTPOICTB;
pa3nuyaTth yCIOBHS X O€30MAaCHOTO MCIIOIH30BAHUS B MOBCEAHEBHOW KU3HU;

BBITIONIHATh OKCIEPUMEHTHl M0 MCCIEAOBAHUIO (U3MUYECKUX SBICHHM M TPOIECCOB C
MCIOJIb30BaHMEM TPSAMBIX M KOCBEHHBIX H3MEPEHUM, Tpu 3ToM (popMylnupoBaTh mpodiemy/3agady
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U TUIOTE3y Y4eOHOTO SKCHEpUMEHTa, COOMpPaTh YCTAHOBKY W3 MPEIJIOKEHHOTO 00OpyIOBaHUS,
MIPOBOJIMTH ONBIT U (JOPMYITHUPOBATH BHIBO/IBI,

OCYILIECTBIISTh MPSIMBbIE U KOCBEHHBIC M3MEPEHUs (DM3MUECKUX BEIMYWH, IIPU STOM BBIOMPATH
ONTUMAJILHBIA CIIOCOO M3MEPEHUs W HCIOIB30BATh M3BECTHBIE METOJbl OLIEHKH MOTPEIIHOCTEH
U3MEPEHUN;

WCCIIEIOBAaTh 3aBUCUMOCTH MEXIY (PU3MUYECKMMH BEIMYMHAMHU C HCIIOJIB30BAHHEM IPSMBIX
M3MEPEHUH, MPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH pE3yJIbTATHI IOJIY4YECHHOU
3aBHCUMOCTH (PU3MUECKUX BEIIMYMH B BUJIE TAOJIUI] U TPApHUKOB, AETIaTh BHIBOIBI 10 PE3yIbTaTaM
WCCIICIOBAHUS;

coOmoaTh paBuiIa 0€30MaCHOTO TPYy/a MPH MPOBEACHUH HCCIIEAOBAHUN B paMKax y4eOHOTO
OKCTIEPUMEHTa, y4eOHO-HCCIIEIOBATEILCKONH M TPOEKTHOM JEATENIbHOCTH C HCIIOJIb30BaHUEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMS;

pemaTh pacu€THBIC 3a7ayil C SIBHO 3aJaHHON (H3MUECKOW MOJENBI0, HCIONB3Yys (prusmueckue
3aKOHBI M TPUHIMITBE,, HAa OCHOBE aHalM3a YCJIOBHS 3aJadydl BHIOWpATh (HU3UUYECKYIO MOJIEINb,
BBIZICTIATh (DU3UYECKHE BEIWYMHBI U (OPMYIBI, HEOOXOJWMBIC s €€ pEelmIeHUs, IPOBOJIUTH
pacy€Thl ¥ OI[EHNBAThH PEATLHOCTD IOYY€HHOTO 3HAYeHUS! (PH3NUECKON BETMYMHEI;

pemaTh KadyeCTBEHHBIC 3a/a4d: BBICTPAUBATh JIOTHUECKH HETMPOTHBOPEUYMBYIO IIEMIOYKY
PacCy>XJICHUI C OTTOPOY HA M3YUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

WCTIONH30BATh MPH pEIICHUH YYeOHBIX 3aad COBpPEMEHHBbIE WH(POPMAIMOHHBIE TEXHOJIOTUU
UL TIOWICKA, CTPYKTYPHPOBAHHS, WHTEPIPETAIMA W TPEICTaBICHUS Y4eOHOW H HAay4dHO-
MOMYJISIPHON MH(POPMAITIH, ITOJTYICHHON M3 Pa3IMIHBIX HCTOYHHKOB, KPUTHYCCKH aHAJTU3UPOBATH
oJy4aeMyro HH(OpMaInio;

MIPUBOJIUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUH;

HCII0JIb30BaTh TEOpPETUYECKUE 3HAHMS MO (PU3HMKE B MOBCEIHEBHOM *U3HU JUIsl oOecredeHus
0€30MacHOCTH TMPH OOpalleHHH ¢ MpUOOpaMH U TEXHUYECKUMH YCTPOWCTBAMU, JJISl COXpaHEHUS
310pPOBbSI U COOMIOICHUS HOPM SKOJIOTMYECKOTO MOBECHHS B OKpYXKaloleil cpene;

paboTaTh B TpyHIe C BBIIOJHEHUEM PA3IMYHBIX COLMANbHBIX pOJICH, MIaHHpPOBaTh padoTy
TPYIIbI, pPAlMOHAIBHO paclpeAensaTh OOA3aHHOCTM W IUIAHUPOBATh  JIEATENBHOCTh B
HECTaHJAPTHBIX CHUTYaIUSAX, aJCKBATHO OIICHMBATh BKJAJ KaKJIOTO W3 YYaCTHHUKOB TPYIIBl B
pelIeHrne paccMaTpUBAEMON MPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUAIOUINXCS YMEHHI:

JEMOHCTPUPOBATh HAa MpHUMeEpax pojb M MecTo (u3mku B (GOPMUPOBAHUU COBPEMEHHOU
HAayYHOM KapTHUHBI MHpa, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B MPaKTUYECKOU
JeSITeNbHOCTH JIFOJIeH, 1IeJIOCTHOCTD U €IMHCTBO (PH3UYECKON KapTHHBI MUDA;

YUUTBHIBATh TPAHUIBI MPUMEHEHHUS HM3YyYCHHBIX  (U3MUECKUX MOJIENei: TOYEYHBIN
AIIEKTPUYECKH 3apsf, Jy4 CBETa, TOUCYHBIA UCTOUHUK CBETA, AJEPHAs MOJENb aTOMa, HyKJIOHHAs
MOJIeNTb AaTOMHOTO si/ipa MpH pelieHn: GU3NIECKUX 3a1a4;

pacno3HaBaTh (U3UYECKUE SBICHHS (MPOLECChI) U OOBACHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOMHAMUKH M KBAHTOBOW (PU3WKHU: AJIEKTpUYecKas MPOBOAMMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE [HCTBUS TOKa, B3aHMMOJICHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAs
WHIYKIWSA, JeMCTBHE MAarHUTHOTO TIONS Ha TMPOBOJHUK C TOKOM W JIBIXKYIIMICS 3apsl,
AIIEKTPOMArHUTHBIE KOJeOaHUs W BOJIHBI, MPSMOJIUHEIHOE PAacpOCTpAHEHHE CBETa, OTPaKCHUE,
npenomiieHue, WHTepdepeHnus, aUdpakmuss ¢ TOJSApU3alMsi CBETa, JAUCIEPCHS CBETa,
doToanexkrpudeckuii dddekt (Ppororddekrt), cBeToBoe MaBieHHWE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/JIa, €CTECTBEHHAsI M HCKYCCTBEHHAs! PaTHOAKTHBHOCTE;

OTHCHIBATh M3y4YCHHBIC CBONCTBA BelIecTBAa (dNMEKTPUUECKHE, MArHUTHBIE, ONTHUYECKHE,
ANEKTPUYECKYI0 TPOBOJAMUMOCTh PA3IMUYHBIX Cpell) W DIEKTPOMArHUTHBIE SIBIEHUS (TIPOIECCHI),
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UCTONB3ysl (PU3MUECKHE BEIMYUHBL: JJIEKTPUUECKHHA 3apsii, CHJIa TOKa, AIIEKTPUYECKOE
HaIpsDKEHUE, DIIEKTPUYECKOE CONPOTHUBIIEHUE, PA3HOCTh IOTEHLMAJIOB, AJIEKTPOJBIKYIIAs CHIIA,
paboTa TOKa, MHIYKIUS MAarHUTHOTO NOJs, cuia Ammnepa, cwia JlopeHna, WHIYKTHUBHOCTD
KaTyIIKH, SHEPTUsl SJCKTPUUYECKOT0 M MAarHUTHOTO TMOJeW, MEepHoJ M YacToTa KoleOaHui B
Koy1e0aTeIbHOM KOHTYpE, 3apsA] M CHJIa TOKa B IMpPOIEcCe TapMOHMYECKHX 3JICKTPOMArHUTHBIX
Koie0aHui, (OKYCHOE pacCTOSIHWE W ONTHYECKas CHjla JIMH3BI, MPH ONHCAHUHM TPABUILHO
TPAaKTOBaTh (PU3NIECKUN CMBICI HCIIOJIb3YEMBIX BETMUMH, UX 0003HAYCHUS U CMHHUIIBI, YKa3bIBATh
(bopMyIbl, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BETMUUHY C JPYTUMH BEJTMYNHAMH,

OTIHMCBHIBATH U3YYCHHBIC KBAHTOBBIC SIBJICHUS M IPOIIECCHI, HCIIONB3YS (PU3MUECKHE BETMYNHBIL:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, SHEPIUs U UMITYIbC (OTOHA,
MEpUOJI TIOJTypacliaga, SHEPTusi CBA3M ATOMHBIX sJiep, NMPH ONWCAaHWH TPABHIIBHO TPAKTOBATh
(GU3NYIECKUN CMBICI MCIIOJIb3YEMbIX BEIMYHMH, MX 0003HAUYECHUS U €IWHUIIBI, YKa3bIBaTh (OPMYIIBI,
CBSI3BIBAIOIINE JTAHHYIO (DM3WYECKYIO BEIUYMHY C APYIrUMH BEIWYHMHAMH, BBIYUCISATH 3HAYCHHE
(hbU3UYECKON BEITUYHHBL;

aHAJIM3UPOBATh (PU3MYECKHE TPOLECCHl U SIBJIECHUS, HCIOJIb3YS (QU3NYECKHE 3aKOHBI U
HNPUHIMIBL: 3aKoH OMa, 3aKOHBI [TOCJIEI0BATENFHOIO U NapalieIbHOIO COEAMHEHUS POBOIHUKOB,
3akoH JIxoyns—JleHna, 3akoH DSJEKTPOMarHUTHOM MHIYKIMHM, 3aKOH MPSIMOJMHEHHOTO
pacnpoCTpaHEHHUsl CBETAa, 3aKOHbI OTPaXEHMsI CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, YpaBHEHUE
OiHmTeHa 11 poTodddekra, 3aKOH COXpaHEHUs PHEPIUH, 3aKOH COXPAHEHUs UMITYJIbCa, 3aKOH
COXpaHEHHUs DJIEKTPUUECKOTO 3apsijia, 3aKOH COXpPaHEHHMsI MaccOBOrO 4Mcia, HocTynaaTrsl bopa,
3aKOH PaJUOAaKTHBHOIO pacrlaja, Mpu 3TOM pa3iudyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAKEHUE U YCIOBUS (TPAaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OTIPEIeNIATh HAMpaBJICHUE BEKTOpa MHIYKIIMM MarHUTHOTO MOJIS MPOBOJHUKA C TOKOM, CHJIBI
Awmnepa u cuisl JlopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHE, CO3/1aBaAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JTMH301;

BBITIOJIHATh SKCIEPUMEHThl MO MCCIEAOBAHUIO (PU3NYECKHX SBJICHUW U TPOLECCOB C
WCIOJIb30BAHMEM MPAMBIX U KOCBEHHBIX U3MEPEHUMN: P 3TOM (OPMYIHPOBaATh NMpolieMy/3aaaqy
U TUINOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 IMPEAJIOKEHHOrOo 00OpyIOoBaHUS,
MIPOBOJUTH ONBIT U GOPMYIUPOBATH BHIBO/IBI;

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBbIE U3MEpPEHUs (PU3HUECKUX BEIMYUH, IIPU STOM BBIOMPATH
ONTUMAJBHBIA CHOCOO M3MEPEHHs] W KCIOJIb30BaTh HW3BECTHBIE METOJbI OIEHKH MOTPEHIHOCTEH
HU3MEPEHMUI;

HCCIIEeI0BATh 3aBUCUMOCTH (PU3NUECKHUX BEJIMYUH C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUN: IpU
9TOM KOHCTPYHUPOBAaTh YCTaHOBKY, (UKCUPOBATh pe3ydbTaThl TMOJYyYCHHOW 3aBUCUMOCTHU
(bu3MyecKuX BeIWYNH B BUE TAOIUIl U TPaUKOB, JeNIaTh BEIBOJBI 110 Pe3yJIbTaTaM UCCIICOBAHMUS;

coOnroaaTh mpaBuiia 0€30MacHOrO TPyAa IPHU MPOBEICHUH UCCIIEI0OBAaHUI B paMKax y4eOHOro
AKCIEPUMEHTa, Y4eOHO-MCCIENOBATENbCKOM M TMPOEKTHOM JAEATEeIbHOCTH C HCIOJIb30BaHHEM
M3MEPUTENBHBIX YCTPOMCTB U 1a00PAaTOPHOTO 00OPYIOBAHUS;

pemaTh pacu€THbIE 3a7ayyl C SIBHO 3aJJaHHON (U3MUECKOM MOJENbI0, UCIONB3Yys (prusnueckue
3aKOHBl M NPUHIMIBL, Ha OCHOBE aHalM3a YCIOBMS 3aJauyd BbIOUPATh (U3HUECKYIO MOJIENb,
BBIIEATh (DU3MYECKHe BETMYMHBI M (OpPMYIbl, HEOOXOAMMBIE Ui €€ pelIeHHs, MPOBOIUTH
pacy€Thbl ¥ OILIEHUBATh PEAIbHOCTH MOJIy4YE€HHOTO 3HaUeHUs! (PU3NUECKON BETUYMHBI;

pemaTh KaueCTBEHHbIE 3a/a4M: BBICTpAUBAaTh JIOTMUECKH HENPOTUBOPEUUBYIO LIEMOYKY
paccyXJIeHU ¢ ONOpOoi Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHHUS;

UCIOJb30BaTh MPU pEIIeHUH Y4eOHBIX 3ajau COBpPEMEHHbIe MH(POPMAlMOHHbBIE TEXHOJOTUU
IUIL  TIOMCKA, CTPYKTYPHUPOBAHMs, WHTEPIpPETAlMd U TpPeJICTaBlIeHUs Y4eOHOW M Hay4yHO-
NOMyJSApHON MH(OPMAIMH, TOTYYEHHOW M3 PA3JIMYHBIX HCTOUHUKOB, KPUTUUYECKH aHAIU3HPOBATH
MoJry4aeMyro HH(opMaIuio;
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OOBSICHATH TPUHLMUIBI JEHCTBHS MAallWH, NMPHOOPOB M TEXHUYECKUX YCTPOMCTB, pa3ivyaTh
yCIOBHA WX O€30MTaCHOTO MCIIOJIF30BaHMS B IOBCEAHEBHOM KHU3HH,

MPUBOANUTH IPUMEPHI BKJIaa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOLIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIOJIb30BATh TEOPETHUYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOW XU3HHU IS 00ECTICUCHHS
0€30MaCHOCTH TpU OOpaIIeHUH ¢ NPUOOPAMU M TEXHHUYECKUMH YCTPOWCTBAMH, JJISI COXpPaHEHUS
3J10pOBbsI U COONIOAEHNS HOPM SKOJIOTUUYECKOTO MOBEJCHUS B OKPYXKaIOLEH Cpele;

paboTaTh B IpylIe C BBIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX pOJieH, IUIaHHPOBATh PabOTy
IPYNIbl, pPALMOHAIBHO paclpeAcisaTh OOA3aHHOCTM U IUIAHUPOBAaTh  JIEATENBHOCTh B
HECTaH/JAPTHBIX CHUTYalUsAX, aJCKBATHO OLIEHMBATh BKJAJ KaXJIOTO M3 YYaCTHHUKOB TIPYIIbl B
pelIeHrne paccMaTpUBaeMON MPOOIEMBbI.
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