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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 (¢u3uke ©6a30BOrO YpPOBHS HA YPOBHE CpEAHEro OOIIero
oOpa3zoBaHus pa3paboTaHa HAa OCHOBE MOJIOKEHUH M TpeOOBaHUN K pe3yjbTaTaM
OCBOEHHS OCHOBHOM 00pa3oBaTesbHON MporpaMmsl, npeactasieHHbix B ®I'OC COO, a
Takke C yd€toM QeaepanbHOil paboueil mporpaMMbl BOCIUTAHUS U KOHIEMIIHU
npenojaBanus ydeOHoro mnpeamera «®Pusmka» B 00pa30BATENbHBIX OpPraHU3ALMIX
Poccuiickoit @enepannu, peann3yrommx OCHOBHbIE 00pa30BaTebHbIE TPOrPAMMBI.

CopepxaHue nmporpamMmbl 1O  (U3MKE HaAmpaBieHO Ha  (HOPMHUpPOBAHHE
€CTEeCTBEHHO- HayyHOUW KapTuHbl Mupa oOydarommxca 10-11 kmaccoB mpu oOydeHHH
ux (Qu3nke Ha 0a30BOM YypOBHE HAa OCHOBE CHCTEMHO-AESTEIIbHOCTHOTO MOAXO0Ja.
[Iporpamma mo ¢usuke coorBercTByeT TpeboBaHusiMm OI'OC COO kx mIaHUPYEMbIM
JUYHOCTHBIM, TPEIMETHBIM U METaNpeIMETHBIM pe3ylibTaTaM OOyuYeHHUs, a TaKkKe
YUUTHIBAET HEOOXOJMMOCTh pealu3aldd MEXIPEAMETHBIX CBi3ed (U3UKH C
€CTEeCTBEHHO- HAYYHBIMH Y4YEOHBIMU MpenMeTamMu. B Hell onpenensitoTcsi OCHOBHBIE
Henu u3ydeHus (QU3MKM Ha YPOBHE CpEIHEro oOmmero oopa3oBaHMs, TIaHUPyeMbIe
pe3yabTaThl OCBOEHUS Kypca (PU3UKU: TMYHOCTHBIE, METANIPEAMETHBIE, IPEAMETHBIE (Ha
0a30BOM YpOBHE).

[IporpamMma 1o (pu3MKe BKIIOYAET:

IUITaHUpYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (M3MKH Ha 0a30BOM YPOBHE, B TOM
qucIIe IPEIMETHBIE PE3YIbTAThI 110 TOAaM O0yUYECHUS;

coaepkanue yueOHoro npeamera «du3nkay 1o rogam 00ydeHUs
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Odusnka Kak Hayka O Haubojee OOIIMX 3aKOHAX MPUPOJBI, BBICTYNAas B KaueCTBE
y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIM BKJIaJ B CUCTEMY 3HAaHUU 00
okpyxatomieM wmupe. IkonpHbli Kypc GU3UKM — CHUCTEMOOOPa3yIOIIUN s
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEAMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI JIekKaT B
OCHOBE TIPOLECCOB M SIBICHUU, H3ydyaeMblX XUMHEH, Ouosorueit, ¢uznuecKon
reorpadueii u actpoHomueul. VMcronp3oBaHue M aKTUBHOE MPUMEHEHHE (PU3MUECKUX
3HAHMM OMNpenesseT XapakTep W pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B cdepe
DHEPreTUKH, TPAHCIOPTA, OCBOCHHMS KOCMOCA, IIOJIYYEHUS HOBBIX MATEPHAIIOB C
3aJlaHHBIMU CBOMCTBaMHM M JApyrux. W3yueHue ¢(u3mku BHOCHUT OCHOBHOM BKIJIAJ B
dopMHUpOBaHUE  €CTECTBEHHO-Hay4YHOW  KApTUHBI ~ MHpa  OOydyalwIluxcs, B
(dopMHUpOBaHUE YMEHHMI MPUMEHSATH HAYYHBIH METOJ MO3HAHMS MPU BHIOJHEHUU UMHU
y4eOHBIX UCCIICIOBAHUM.

B ocHoBy kypca (usuku s ypoBHsSI cpeqHero oOiiero o0pa3oBaHus MOJIOKEH
PAI Uael, KOTOpPbIE MOKHO PAaCCMaTpPUBATh KaK MPUHLMUIIBI €I0 MOCTPOEHUSI.

Hoesa yenocmnocmu. B COOTBETCTBMM C HEW Kypc SBIAETCS JIOTHYECKHU
3aBEpIIEHHBIM, OH COJIEP)KUT MaTepHall M3 BCEX pa3lieNioB (PU3MKH, BKIIOUAET Kak
BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM C HEM MaTepHall Kypca GU3NKU 00beIUHEH
BOKpYr (Qusmueckux teopuil. Begymum B Kypce sBuserca (GOpMHpOBaHUE
NPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U IOJIE.

Hoea eymanumapuzayuu. EE peanuzanus mpeArnojaraer HMCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHIMAIa (U3NYECKONU HAYKH, OCMBICIICHUE CBA3U Pa3BUTHs (HU3UKU
C pasBUTHEM OOIIECTBA, a TaKXEe C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku mnpesarnonaraeT 3HAKOMCTBO
C IIMPOKHM KPYroM TEXHUYECKMX U TEXHOJIOTMYECKUX MPUIOKEHUN H3YYEHHBIX
TEOPUM U 3aKOHOB.

Hoes sxonocusayuu peann3yercs MOCPEICTBOM BBEICHHMSI DIIEMEHTOB COAECPKAHUS,
MNOCBSIEHHBIX HKOJIOTUYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI
C Pa3BUTHEM TEXHUKU U TEXHOJIOTHH, a Takke 0OCYXIEHHUs MPOoOJIeM pallOHAIBHOTO
MIPUPOJIOTNIOIB30BAHUS U KOJIOTHUECKON O€30MacHOCTH.
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Crep>XHEBBIMH JJIEMEHTaMU Kypca (HU3WKM Ha YpOBHE CPEAHETO OOIIero
oOpa3oBaHus SABJIAIOTCA  (u3nyeckue Teopun (PpopMUpOBaHHE MpPEACTaBICHUN
O CTPYKType MOCTPOCHHS (U3MUYECKON TEOpUH, poiH (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX IMPEACTaBICHHUIX O MPHUPOAE, T'PAHUIAX MPUMEHUMOCTHU
TEOPHi, ISl ONTMCAHMSI €CTECTBEHHO-HAYYHBIX SBICHUH U MPOIIECCOB).

CucTeMHO-ACSITENbHOCTHBIN MOAX0A B Kypce (M3HUKH peann3yeTcsl MPexae BCETo
3a CYET OpraHu3aIK SKCIIEPUMEHTABHOM IeATeIbHOCTH o0yuatommxcs. J{ns 6azoBoro
YpOBHS Kypca (U3MKHM — OTO HCIOJIB30BaHHWE CHCTEMBbl  (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIa0OPaTOPHBIX paboT, KOTOpPBIE B IPOTpaMMe IO
¢u3nke 00beIMHEHBI B OOIIMI CIIMCOK YYCHHUYECKUX MPAKTUYECKUX padoT. Beigenenue
B yKa3aHHOM IMEpeyHe J1abopaTOpHBIX padoOT, MPOBOJUMBIX IJIsi KOHTPOJIS U OLICHKH,
OCYIIIECTBIISIETCS YIaCTHUKAMH 0Opa30BaTEIBHOTO MpoIecca UCXOIs U3 0COOEHHOCTEH
TUTAaHUPOBAHUS M OCHaIIeHUs kabuHeta pusuku. [Ipu sToM obecnieunBaeTcst OBIaIeHNE
OOy4JaloNIMMHCSI YMEHHUSMH TIPOBOJUTH KOCBEHHBIC HW3MEPEHHS, WCCIICJOBAHMUS
3aBHCHUMOCTEH (U3NYECKUX BEIMYMH M TOCTAHOBKY OIBITOB IO TPOBEPKE
NPE/UIOKCHHBIX THIIOTE3.

Bonbioe BHUMaHUE yAENSETCS PEIICHHI0 PAacYETHBIX M KAdYeCTBEHHBIX 3ajad.
[lpu 3TOM IS pacy€THBIX 3a7a4 MPUOPUTETOM SBISIIOTCS 3aJladdl C SBHO 3aJIaHHOM
¢uznueckol  MOAENbIO, TO3BOJIAIONIME NPUMEHSITh HM3YYEHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KakK M3 OJHOI0 pasjeia Kypca, Tak U UHTETpUPYs 3HaHUS U3 Pa3HBIX
paznenoB. J[ns KauecTBEHHBIX 3aj[ad MPUOPHUTETOM SIBJISIFOTCS 3aJlaHUs Ha OOBsICHEHUE
NpOTeKaHUsT (PU3NYECKUX SIBJICHUN M MPOIIECCOB B OKPYKAIOIIEH XKU3HM, TpeOyrolue
BbIOOpa PU3NYECKON MOJIETTH IJIsi CUTYaIMH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

OCHOBHBIMH UEISIMU H3y4YeHHUs] (U3UKH B 0O0IIeM O0Opa30BaHUM SBIISIFOTCS:

dbopMupoBaHUE MHTEpECa U CTPEMIICHHUS] OOYUYaIOIIMXCA K HAYYHOMY H3YUYCHHIO
PUPOJIBI, PA3BUTHE UX UHTEIIEKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
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pa3BUTHE TMPEJCTABICHUI O HAy4YHOM METOJI€ TMO3HaHus U (popMHupoBaHUE
HCCIIEIOBATEIBLCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

dbopMupoBaHUE HAYYHOTO MHUPOBO33PEHMUS] KaK pe3yJbTaTa H3YyYECHHs] OCHOB
CTPOCHMS MaTepuu U PyHAaMEHTaIbHBIX 3aKOHOB (DU3UKHU;

dbopmupoBaHue yMEHUN OOBSICHATH SBICHUS C MCIOJIB30BAaHUEM (PU3MUECKUX
3HAaHUMW U HayYHBIX I0KAa3aTEIbCTB;

dbopMupoBaHuEe TMPENCTABICHUNH O podau (QU3NKKA IS Pa3BUTHS  JIPYTHUX
€CTECTBECHHBIX HAayK, TEXHUKHA U TEXHOJIOTHH.

JocTkenue 3TUX 1iesied  00ecreyuBaeTcsi peUIeHUEM  CIEAYIOIUX — 3ajaad
B IIpolIecce U3YUYEHUS Kypca (PU3UKH Ha YPOBHE CPEHEro 00111ero o0pa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HAHUK 00 OoOmUX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSAX, BKIIOUAss MEXaHHKY, MOJEKYJIAPHYIO (DU3UKY, DJIEKTPOJAUHAMUKY,
KBaHTOBYIO (PU3UKY M DJIEMEHTHI aCTPOPU3UKY;

dbopMupoBaHUEe yMEHUN NTPUMEHATh TEOPETUUYECKHE 3HAHUS JII OOBSICHEHUS
(¢u3HUECKMX SBJICHUW B TPUPOJEC W JUIA TPUHATHAS TPAKTUYCCKUX PEIICHUN
B ITIOBCEIHEBHOM KU3HU;

OCBOCHHUE CIMOCOOOB pelIeHUs] Pa3IMYHBIX 3aJlad C SBHO 3aJlaHHOU (U3UYECKOU
MOJIENBIO, 3a/1a4, TI0JIPa3yMEBAIOIINX CAMOCTOSATEIbLHOE CO3/1aHne (PU3NYECKO MoJIeNH,
aJIeKBaTHOM YCIIOBUSIM 3a]1ayH;

NOHUMaHHe (PU3NYECKUX OCHOB M MPUHILHUIOB ACHCTBUS TEXHUYECKUX YCTPONCTB
U TEXHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOJAaMHU CaMOCTOSITEIbHOTO  IUIAHUPOBAHHMS W TMPOBEICHUS
(du3MUeCKNX IKCIEPUMEHTOB, aHAM3a W WHTEPIpeTaluu UHGOPMAINK, ONpeIeIeHus
JIOCTOBEPHOCTH TOJTYYEHHOTO PE3YIbTaTa;

CO3JaHME YCIOBUW JUISL Pa3BUTHUS YMEHUM IPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPYECKOM JIESATEIILHOCTH.

Ha wusyuenne ¢usuku (0a30BBIi ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
obpazoBanus orBoautcs 136 wacoB: B 10 kimacce — 68 wacoB (2 waca B Hemeno),
B 11 kimacce — 68 yacoB (2 yaca B HeIeIIO).
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COIAEPKXAHUE OBYYEHUA

10 KJIACC
Pa3nen 1. ®u3nka U MeTOAbI HAYYHOI'0 IIO3HAHUS
®usnka — Hayka o npupone. Hayunble METOIBI MO3HAHUSA OKPYKAKOLIET0 MHPA.
Ponb skcniepumenTa U TEOpUM B MTPOLIECCE TTO3HAHUS TPUPObI. DKCIIEPUMEHT B
¢uzuke. MoaenrpoBaHue (bu3HUECKUX SIBICHUIM " IIPOLIECCOB.
Hayunsie TUIIOTE3BI.
duznyeckue 3aKOHbl U T€OpUU. ['paHUIIBI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpuHUOHI COOTBETCTBUS.
Ponb u Mecto ¢usuku B GOpMHUPOBAHUN COBPEMEHHOM HAay4YHOW KapTHUHBI MUDPA,
B [IPAKTHUYECKOMN NEATEIbHOCTH JIFOACH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexannyeckoe nBUXKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO  JBHXKCHUA.
Cucrema orcuéta. TpaekTopus.

ITepemenienne, CKOPOCTh (CpenHssE CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHHE
MaTepuajbHOM TOYKHM, KX TMPOCKIMM HAa OCH CHUCTeMbl KoopauHat. CloxkeHue
MEePEMEIICHUMN U CII0)KEHHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE MpPsIMOJMHEHHOEe aBMKeHue. ['paduxu
3aBUCUMOCTU KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MEPEMEIICHUS MaTepUaIbHOU
TOYKH OT BPEMEHH.

CBoOoaHoe majzieHre. Y CKopeHue cBOOOHOTO TaeHHUS.

KpuBonmHeitHoe nBuxeHue. [[BUKEHHME MaTEpUAIBHOW TOYKH IO OKPYKHOCTH
C TOCTOSHHOW IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCThb, JIMHEWHAs CKOPOCTh.
ITepuon u wactora obparieHus. LleHTpocTpeMHUTEIEHOE YCKOPEHHE.

TexHu4YecKne yCTpOMCTBA M IMPAKTHYECKOE MPUMEHEHHE: CIUIOMETp, JBUKCHHUE
CHApSJI0B, LIEMTHBIC U PEMEHHBIC TIEpEIaAvH.

Jlemoncmpayuu
[Tanenue Ten B BO3/IyXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmomenne JnBWKEeHHS Tejla, OpOIICHHOTO IO YIJOM K TOPH30HTY H
TOPU30HTAJIHHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHUS.

HanpasneHnne ckopocTu Mpu IBUKESHUH 10 OKPY>KHOCTH.
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Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3yyeHne HEpPaBHOMEPHOTO JABWKEHHS C LEJIbI0 ONpPENETICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBaHne  COOTHOUIEHUS  MEXIYy  IMyTSIMH, [POWJIECHHBIMU  TEJIOM
3a TOCIIEIOBATENIbHbBIE PAaBHbIE TMPOMEKYTKH BpPEMEHH IMPU PaBHOYCKOPEHHOM
JIBUKEHUU C HAYaJIbHON CKOPOCTHIO, PABHOU HYIIIO.

N3yuenue JBUKEHUS Tena, OpOIIEHHOTO

TOPU30HTAIBHO.

Tema 2. Junamuxa

[TpuHaumnn otHocutTenbHOCTH ['anunes. [lepsoiii 3akoH HproToHa. MHepuuanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Brtopoil 3akoH HeroToHa
JUIsl MaTepuanbHOl TOukH. Tpetuii 3akoH HeroToHa 1151 MaTepuaIbHbIX TOYECK.

3akoH BceMupHoro TtsAroteHus. Cuna Tsbkectu. IlepBag  kocMuueckas

ckopocth. Cuita ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buapl Tpenusi (mokos, ckoibxeHusi, kadeHus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXKEHUS U cuiia TpeHus nokos. Kosdpounuent tpenus. Cuna
COINPOTUBIICHUS NIPU IBMKCHUM TEJIa B )KUIKOCTH WIIU Ta3e.

MOMEHT CuJibl OTHOCHUTEIBHO OCH BpalieHus. [limedo cuibl. Y CaoBHUS paBHOBECHS
TBEPIIOTO TENA.

TexHu4yeckrne yCTpOMCTBA U MPAKTUUECKOE IIPUMEHEHHUE: MMOAIIUITHUKY, TBUKECHUAE
VUCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHre uHepLIUU.

CpaBHeHUE Macc B3aMMOICHCTBYIOIINUX

ten. Bropoii 3akon HeroToHa.

N3smepenue cu.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT I€(OpMAaIIUu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U TTAICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBECHS TBEPIOTO Tena. Buibl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, nabopamophule pabombi

N3yuenue nBmkeHus Opycka 1o HaKJIOHHOM TTOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIMX B TMPYXKUHE U
pe3uHOBOM 00pasile, OT UX Jiepopmaliuu.

HccnenoBanne ycioBui paBHOBECHS TBEPAOrO TEJA, UMEIOLIETO OCh BPAILICHUS.
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Tema 3. 3aKkoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynbc MaTepuaibHOM TOUKM (Tesa), CUCTEMbl MaTepUaIbHbIX TOUEK. MMITynbC
CWIbl M M3MEHEHUE HMIIyJIbca Teja. 3aKOH COXPAaHEHUs HMIylbca. PeakTuBHOE
IBUKECHUE.

Pa6ora cuiibl. MOIIHOCTD CHIIBI.

Kunernueckast »sHeprusi MarepualibHOM TOuku. Teopema 00 U3MEHEHHUH
KUHETUYECKOW DHEPTUMU.

[lotenumanbHass sHeprus. lloTeHuuanbHasg >HEPrus ynpyro neopMupoOBaHHOU
npyxuHbl. [loTeHIManbHas S3Heprus Tejaa BOJIM3U MOBEPXHOCTH 3eMJIH.

[loTennuanbHble U HEMOTEHUHANTbHBIE CUJIbI. CBsI3b pabOThl HEMOTEHIUATbHBIX
CUJI C W3MEHEHHUEM MEXAHMYECKONM DHEPrUM CHCTEMBI TEl. 3aKOH COXpaHEHUs
MEXaHUYECKOU SHEPTUU.

Yipyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuueckue YCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHUE: BOIOMET, KOIED,
IPY>KUHHBIWA [TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS

uMIlysbca. PeaktuBHoe

IBUYKECHHUE.

[lepexon noTeHMAIBHOM SHEPTUN B KWHETUYECKYIO U OOPATHO.

Yyenuueckuii sxcnepumenm, nabopamoprusie pabomsi
HccnenoBanue cBsi3u pabOTHI CUIIBI C U3MEHEHUEM MEXaHUYECKON ISHEPruu Teja

Ha IPUMEpe PaCTsHKEHHS PE3UHOBOTO KIyTa.

Pazjnen 3. MoJiekyJsipHasi pu3nka U TEepMOAUHAMUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIAPHO-KMHETUYECKOM TEOPUUM M HX OINBITHOE
obocHoBanme. bpoyHoBckoe nBmxkenue. Juddysmsa. Xapakrep OBWKEHUS U
B3aUMOJICMCTBUSL YaCTHI] BellecTBa. Moaenu CTpOEHHUs ra3oB, KUJIKOCTEW U TBEPIBIX
Ten U OOBSICHEHHE CBOWMCTB BEIIECTBA Ha OCHOBE ATUX Mojeneil. Macca U pa3mepbl
Monekyn. KonnuectBo BemectBa. [loctosiHHass ABoraapo.

TermoBoe paBHOBecue. Temmepatrypa u €€ wu3mepenue. lllkana Ttemmepatyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJEKYJSPHO-KMHETUYECKON
TEOPUHU HICATLHOTO raza. AOGCOIIOTHAS TeMIepaTypa Kak Mepa CpeaHeil KHHETHIeCKOU
SHEPrUU TEIUIOBOro ABWKEHUS vacthll ra3a. lllkama temnepatyp KenbBuna. I'a30BbIe
3akOHbl. YpaBHeHne MenneneeBa—Knaneiipona. 3akon JlanproHa. WM3ompoueccsl
B HJ€AIbBHOM Tra3e C I[IOCTOSIHHBIM KOJMYECTBOM BemlecTBa. ['paduueckoe
IIpEICTaBIEHNE U30IIPOIIECCOB: U30TEPMA, U30X0pa, H300apa.

TexHuueckue ycTpoicTBa U MPaKTUUECKOE TPUMEHEHHE: TEPMOMETP, OapoMETp.



denepanbHas pabouas nporpamma | dusuka. 10-11 kinaccer (0a30BbIi

Jlemoncmpayuu

OnpIThI, 10Ka3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA, oTorpaduu MOIEKyI
OPTaHUYECKUX COCIUHECHUN.

OnpiThl 0 TUDPY3UU KUIKOCTEN U

razoB. Mojieib OpOyHOBCKOT'O JIBH)KCHHUSI.

OnbIThI, 1OKA3bIBAIOLIUE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICUCTBHS.

Mopaenb, HTIOCTPUPYIONIAs MPUPOY AABJICHUS T'a3a Ha CTEHKH COCYyAa.
Yuenuueckuii sxcnepumenm, nabopamoprsie pabomsi

Onpenenenue Macchl Bo3Ayxa B KJIACCHOM KOMHATe Ha OCHOBE M3MEPEHUI 00bEMa
KOMHATBI, JaBJICHUSI U TeMIIepaTyphl BO3/1yXa B HEH.

Tema 2. Ocnogbl mepmoouHamuKu

TepMoauHamuueckas cuctemMa. BHYTpeHHSIE DSHEpPrusi TEPMOJMHAMHYECKOU
cucTeMbl M crocoObl €€ m3MmeHeHusa. KommuecTBo TermioTel u pabora. BHyTpeHHss
SHEprus OJHOATOMHOTO HMJEAJbHOrO rasa. Buabl Tergonepenaydu: TEIIONPOBOAHOCTD,
KOHBEKIIMS, M3JIydeHUEe. YAeibHas TEIJIOEMKOCTh BellecTBa. KOIMYECTBO TEMIOTHI
IpU TETUIONEepeaaye.

[lonstue o006 aaumabatHoM mpouecce. IlepBblii 3aKOH  TEPMOJMHAMMKHU.
[Ipumenenue mnepBOro 3aKOHa TEPMOAMHAMHUKMA K u3ompoieccaMm. ['paduueckas
UHTepIIpeTalus padoThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOGpaTiMOCTh MPOIIECCOB B MPUPO/IE.

TennoBeie MammHbL. [IpuHIUTBI qelicTBHS TeTUIOBBIX MamiuH. [IpeoOpazoBanus
SHEPIMM B TEIUIOBBIX MamuHaxX. Koadh@uiueHT IMoae3Horo AeHCTBUS TETIOBOM
mamuHbl. [ukn KapHo u ero xodQ@uUIMEHT MONE3HOTO JEHCTBUSA. DKOJIOTHYECKUE
IPOOJIEMBI TEIUIOIHEPTETUKH.

Jlemoncmpayuu

H3meHeHre BHYTPEHHEW SHEPIHH Tella MPU COBEPIICHUH Pa0dOTHI: BBUIET MPOOKU
u3 OyTBUIKM TIOJ| ICMUCTBHEM CKAaTOTO BO3AyXa, HarpeBaHue 3Gupa B JaTYHHOU TpyOKe
MyTEM TpeHUs (BUACOIEMOHCTPALIHS).

N3meHeHne BHyTpeHHEN S3HEPTUM (TEMIIEPATYpPhI) TeIa IPH TEeIIoNepeaaye. ).

Mopenu mapoBoil TypOWHBI, JBUTATENSI BHYTPEHHETO CTOpaHUs, PEaKTUBHOTO
JIBUTATEIIS.



denepanbHas pabovas nporpamma | dusuka. 10-11 kiaccer (0a30BbIi

Tema 3. Aepezamnvie cocmoanus eewjecmea. Pazosvie nepexoovl

[TapooOpazoBanue u koHjeHcarusi. Mcnapenue u kuneHue. AOCONIOTHasT U
OTHOCUTENbHAsI BJIAXHOCTh BO3Ayxa. HacelmenHslii mnap. VYaenpHas Temiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS.

Teépnoe teno. Kpucramnmueckue u amopduble Tena. AHU30TPONMS CBONCTB
kpuctayoB. Kunkume kpuctamisl. CoBpeMeHHble Martepuanbl. [lnaBieHne wu
KpUCTaIM3anus. Y aenbHas TemioTa miasienus. Cyomumanusi.

VYpaBHeHue TermioBoro 6ananca.

TexHuuyeckre yCTpOHCTBA M MpPaKTUYECKOE TPUMEHEHHUE: THUTPOMETp U
NICUXPOMETP, KAJOPUMETP, TEXHOJIOTUHU MOIYYEHHUsI COBPEMEHHBIX MaTepHalioB, B TOM
Yuclie HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

Crioco0bl 3MEpeHUsI BIAXKHOCTH.

HaGmronenue HarpeBaHus U MJIaBiICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaluIOB.

Yyenuueckuii sxcnepumenm, nabopamoprusie pabomsi

H3mepeHre OTHOCUTEIBHOM BIaKHOCTH BO3/yXa.

Paznen 4. DiieKTPOAMHAMHKA
Tema 1. dnekmpocmamuka

OnexTpuzanus Ted. DIEeKTpudeckuid 3apsn. [[Ba BuIa SJEKTpUUECKUX 3apsOB.
[IpoBOHUKH, TUANEKTPUKUA U TOTYNPOBOJHUKUA. 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO

3apsija.
B3anmopeiictBue 3apsaaoB. 3akoH Kynona. TouyeuHbIl 3JI€KTpUYECKUN 3apsl.
Onektpuueckoe  mnoje.  Hanpsk€HHOCTh — 3nekTpuueckoro  moijsa.  [IpuHnun

CYNEPIIO3UIH JICKTPUUECKUX TTosIeH. JIMHUM HANPsXKEHHOCTH SJICKTPUUECKOTO MOJIA.

Pabora cun anektpocratudeckoro mojs. Ilorennuan. Pa3HOCTh MOTEHIIMATIOB.
[IpoBOIHMKM UM JUABNEKTPUKA B JJIEKTPOCTATUYECKOM Ioje. Jluamexrpuyeckas
MIPOHULIAEMOCTb.

OnektpoéMkocTh. KonmeHcaTop. DneKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpA.
DHeprus 3apsHKEHHOT0 KOHJEHCATopa.

TexHuueckue yCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHHE:  DJIEKTPOCKOIL,
ANEKTPOMETP,  DJIEKTPOCTaTHYECKas  3alluTa, 3a3€MJICHHE  DBJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN anmnapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M MIPUHIIUIT JEUCTBHS

anekTpoMeTpa. Bzaumonerncraue

HARJIEKTPU30BAHHBIX TEJT.

DIIEKTPUUYECKOE TTOJIE 3APSIKEHHBIX TEJ.
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3aBUCHMOCTb JJIEKTPOEMKOCTH IIJIOCKOI0 KOHJAEHCATOPA OT IJIOLAAH IIJIACTHH,
PACCTOSIHUSI MEX1Y HUMU U AUDJIEKTPUYECKON MPOHUIIAEMOCTH.
OHeprus 3apspKEHHOr0 KOHJEHCATOPA.

Tema 2. IlTocmoannstii Inekmpuueckuii mox. Toxu 6 paznuunvix cpeoax

DIIEKTPUUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOUHUKH
Toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpsixenne. 3akon Oma 1715 ydacTKa UEIH.

DJIEKTPUUYECKOE  CONMPOTUBIICHUE.  YJENBbHOE  CONPOTHUBJICHHE  BEIIECTBA.
[TocnenoBaTtenbHOE, MapaJLIeIbHOE, CMEMIAHHOE COCIMHEHUE MPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoymns—Jlenia. MOIHOCTh JIEKTPUYECKOTO
TOKA.

DJIEKTPOABWKYIASI CUJIa U BHYTPEHHEE CONMPOTUBICHUE MCTOYHUKA TOKA. 3aKOH
OmMa ni71s1 ToJTHOM (3aMKHYTOM ) AieKTpruueckoi 1ienu. KopoTkoe 3aMbikaHueE.

DJIEeKTPOHHAsI TPOBOJUMOCTH TBEPIBIX METAJIIOB. 3aBUCUMOCTb COMPOTHUBIICHUS
METAJJIOB OT TemIiepatrypbl. CBEpXIIPOBOIUMOCTD.

DNeKTpUYeCcKuid TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[MonynpoBoguuku. CoOCTBEHHAs ¥ TPUMECHAsSI TPOBOIUMOCTbH MOTYTPOBOJTHUKOB.
CaotictBa p—n-niepexoxa. [1onyrnpoBoIHUKOBBIE TPUOOPHI.

ONeKTpuYecKuid  TOK B pacTBOpax M paciulaBax  3JIEKTPOJIUTOB.
DIEeKTpOoIUTHYECKAs AUCCOLUALNS. DIEKTPOIH3.

DJIEKTpUUYECKUM TOK B razax. CaMOCTOSATENbHBI U HECAMOCTOSITEIbHBIA pa3psijl.
Monnus. [1na3ma.

TexHuueckne ycTpoilcTBa U MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKH TOKa, JIEKTPOHArpeBaTeIbHbIC MPUOOPHI, IJIEKTPOOCBETUTEIBHBIC
npuOOpbl, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIM JHOJ, TEPMHUCTOPHI U
(dboTope3nucTopsl, MOTYIPOBOIHUKOBBIN AMO, TaTbBAaHUKA.

Jlemoncmpayuu

N3Mepenne CUitbl TOKa U HAIIPSKEHUS.

3aBUCUMOCTb COTPOTUBIICHUS HUINHAPUIECKUX TPOBOIHUKOB OT JAJIMHBI, TUIOIIAIN
MOIIEPEYHOr0 CEYECHUSI U MaTepHaIa.

CwmenianHoe COeIMHEHUE MTPOBOTHUKOB.

[Ipsamoe  w3MepeHMEe  BIEKTpOJABMXKyHled  cuwibl. KopoTkoe — 3amMbIkaHue
rajJbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.
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Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

H3y4eHne CMEIanHOTO COSAMHEHNUST PE3UCTOPOB.

W3mepeHre SIEKTPOIABIIKYIICH CHIIBI WCTOYHHKA TOKA M €ro BHYTPEHHETO
COTIPOTHBIICHHSI.

HaGmtonenue snekTpoiusa.

MexnpeaMeTHbie CBA3H

W3ydenne kypca ¢usuku 6a30Boro ypoBHs B 10 ki1acce OCyIIecTBIsSETCS ¢ yI4ETOM
COJIEPKATEIIbHBIX MEKITPEIMETHBIX CBA3€H ¢ KypcaMHu MaTeMaTUKW, OWOJIOTUH, XHUMHH,
reorpauy U TEXHOJIOTHH.

Mesicnpeomemnuvie nowsamus, CBS3aHHBIE C UW3YUYEHHEM METOAOB HAyYHOTO
NO3HAHUSA: SIBIICHUE, HAYYHBIH (haKT, THUMOTe3a, (hu3nueckas BeITUYnHA, 3aKOH, TCOPHS,
HaOII0IeHHE, SKCIIEPUMEHT, MOJICTTUPOBaHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: penieHHe CUCTEMbl YpaBHCHHH, JHHEWHas (yHKIus, mapaboda,
runep6o1a, NX rpa@uKu U CBOWCTBA, TPUTOHOMETPHUYECKUE PYHKIIMU: CHHYC, KOCHHYC,
TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXIECTBO, BEKTOPHI H WX
MPOEKITUU Ha OCH KOOPJINHAT, CIIO)KEHHUE BEKTOPOB.

Buonoeus: mMexaHWYecKOoe IBIWKCHHWE B JKWBOM mpupozae, muddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHu3MOB (BUIbI TEIUIONEpENayun, TEIJIOBOE PaBHOBECHE),
AIEKTPUUYECKHE SIBJICHUS B dKUBOUM MPUPOJIE.

Xumus: JUCKPETHOE CTPOCHHUE BEILIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIIECTBA, MOJIApHAs Macca, TEIJIOBbIE CBOMCTBA TBEPHABIX TEN, KUAKOCTEH M Ta3oB,
ANEKTPUUECKHE CBOWCTBA METAJUIOB, AJIEKTPOJIUTHYECKAs TUCCOIMAIINS, TabBaHUKA.

T'eoepaghus: B1axXHOCTh BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodOpa3oBaHUE IBUKEHUN C HMCIOJIH30BAHUEM MEXaHU3MOB, yUET
TPEHHs] B TEXHHKE, TNOJUIUIHUKHA, WCIOJIb30BAHUE 3aKOHA COXPAHCHHS HMITYJIbCa
B TEXHHUKE (pakeTa, BOJOMET M JIPYTHE), IBUTaTelb BHYTPEHHErO CrOpaHUs, MapoBas
TypOuHa, OBITOBOM  XOJNOAWJIBHHUK, KOHIUIIMOHEDP, TEXHOJOTHU  TOJIYYCHUS
COBPEMEHHBIX MaTe€puajoB, B TOM YHCJI€ HAHOMATEPHUAJIOB, M HAHOTEXHOJOTHUH,
AJIEKTPOCTATUUECKasl 3allliTa, 3a3€MJICHHE 3JIEKTPONpPUOOpPOB, KCEPOKC, CTPYHHBIN
IOPUHTEP, DBJIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3IEKTPOOCBETUTENbHBIE MPHOOPHI,
raJibBaHUKA.

11 KJIACC
Paznen 4. DiekTpoauHaMuKa
Tema 3. Maznummnoe noe. IneKmpomazHuUMHAsA UHOYKUUA

[TocTostHHbIE MarHuThl. B3auMonencTBHE NOCTOSHHBIX MAarHMTOB. MarHuTHOE
nosje. Bektop MarHMTHOW WHAYKUWH. [IpUHIMIT Cyneprno3uuuu MAarHUTHBIX IOJIEH.
Jluaun MarHuTHOM WHAYKIMH. KapThHa JWMHUA MarHUTHOM WHAYKIUMW  TIOJIA
MOCTOSIHHBIX MarHUTOB.

MarnutHoe moJsie TpOBOJIHMKA C TOKOM. KapTuHa JTUHWUNA WHIYKIIMA MarHUTHOI'O
MoJs JJIMHHOIO MPSIMOrO0 MPOBOJHUKA M 3aMKHYTOrO KOJIBLEBOTO IMPOBOJHUKA,
KAaTyIIKHU ¢ TOKOM. OnbIT Opcrena. BzanMonecTsue NpoBOJHUKOB C TOKOM.
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Cuna AMnepa, €€ MOJlyJib U HaIllpaBJIEHUE.

Cuna Jlopenna, €€ Monyiap U HampaBlieHUE. [[BMKEHHE 3apsyKEHHOM YaCTHILbI
B OJIHOPOJIHOM MarHUTHOM noJje. Pabora cuisl Jlopenna.

SIBiieHME DIIEKTPOMArHUTHOM MHAYKUMU. [IOTOK BEKTOpa MarHUTHOM WMHIYKLHH.
DIEKTPOABWIKYIIAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTPOMAarHuTHOM nHaykuuu dapanes.

BuxpeBoe snekTpuueckoe — moje.  ODIEKTPOABMXKYIIAs  Ccwia  WMHIYKIUHU
B IMPOBOJIHUKE, ABMKYIIEMCS MMOCTYIATEIBHO B OJJHOPOJHOM MarHUTHOM IOJIE.

ITpaBuno Jlenua.

NHIyKTUBHOCTS. SBeHne  CaMOMHAYKIIHH. ONEeKTPOABWKYILAST  CHJIA
CaMOMHIYKIINH.

DHEPrusi MAarHUTHOTO MOJIS KaTYIIKHU C

TOKOM. DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOWCTBa M MPAKTUYECKOE MPUMEHEHUE: MOCTOSSHHBIE MAarHUTHI,
AJIEKTPOMArHUThl,  DJIEKTPOJABUTAaTEIb,  YCKOPUTEIM  DJIEMEHTAPHBIX  YacCTHII,
WHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOT'O MyYKa MArHUTHBIM TTOJIEM.

JIvHUY MHAYKIUY MAarHUTHOTO TOJIS.

B3aumonencTBre ABYX NMPOBOAHUKOB C

tokoM. Cuita Ammnepa.

JenictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHHE 3IEKTPOMArHUTHON UHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTh AJIEKTPOJBHKYIIEH CHJIBI HHIYKIMU OT CKOPOCTH HW3MEHEHUS
MarHuTHOTO MOTOKA.

SIBeHre CaMOMHIYKIIHH.

Yuenuuecxuii sxcnepumenm, nabopamopiule pabomol

N3ydyeHrne MarHuTHOTO IOJISl KATYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa HA PAMKYy C TOKOM.

HccnenoBanue aBIeHUS 3JICKTPOMAarHUTHOW MHAYKIIHU.

Paznen 5. KoneOanus U BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazcHuUmMHble KOJaeOanus

Konebarensnas cucrema. CBOOOIHBIE MEXaHWYECKHE KoleOanus. ['apMoHYecKue
konebanwms. [lepuon, gactora, ammumryaa u dasza konedbanwid. [IpyKUHHBIA MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE rapMoHUYecKuX KoJjieOanuii. [IpeBpamienue
SHEPIUM MPU TAPMOHUYECKUX KOJEOaHUX.

KonebarenpHbiit  kKOoHTYp. (CBOOOJHBIE DJIEKTPOMArHUTHBIE KOJEOAHUS B
UJeaTbHOM  KoJieOaTeNTbHOM KOHType. AHaNOrus MeEXAy MEXaHUYeCKUMH U
ANEKTPOMArHuTHbIMU KosieOanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTHUU B
UJIeaJIbHOM KOJIe0aTeTbHOM KOHTYpE.
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[IpencraBieHne o 3aTyXalIMX KojJeOaHUsAX. BbIHYyXIEHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHMs.

Ilepemennslii TOk. CUHYCOUIAIBHBINA IEPEMEHHBIM TOK. MOITHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U JE€UCTBYIONIEE 3HAUEHUE CUJIbI TOKA Y HAIIPSKEHUS.

Tpancdopmatop. IlpousBoacTtBo, mnepenaya W MOTpPeOJEHUE DIEKTPUUYECKON
DHEPruM. OKOJOTMYECKHE PHUCKM NP NPOU3BOACTBE 3ieKTpodHepruu. Kynprypa
HCIIOJIb30BAHUS DJIEKTPOIHEPIUU B IIOBCETHEBHOMN KU3HU.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHUE: DIIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JUHUU JIEKTpOoIIepeIay.
Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJjieOaTelbHOW  CHUCTEMbl  (MPYKUHHBIA  WJU
MaTEMaTUYECKUN MASITHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanuie CBOWCTB BBIHYXJACHHBIX KOJIEOaHUIA.

HaGmonenue pe3onanca.

CB0OOHBIE SJIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuumiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa W HAIpPSOKEHUS OT BPEMEHH)
11 3JIEKTPOMArHUTHBIX KOJIEOaHUH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

HccnenoBanue 3aBUCUMOCTH I€pHOJIa MaJbIX KOJeOaHui Ipy3a Ha HUTHU OT JJIUHBI
HUTHU U MaccChl Irpysa.

Tema 2. Mexanuueckue u 31eKMpPOMAazHUMHbLE 80IHbL

Mexannueckue BOJIHBL, ycioBHs —pacnpoctpaHeHus. llepuon. CkopocThb
pacrpocTpaHeHuss W JJIMHA BOJIHBL. llomepeuHble W TPOJIOJBHBIE  BOJIHBL
HNutepdepenmus u nudpakiys MeXaHUIECKUX BOJIH.

3Byk. Ckopocth 3Byka. ['pomMkocte 3Byka. Beicora Ttona. TemOp 3Byka.

DNEeKTPOMATrHUTHBIE BOJHBL. Y CIIOBUS M3IyUYECHUS 3JEKTPOMAarHUTHBIX BOJIH.
B3anmuas opuentanus BekTopoB E, B, V B smektpomaruutHOM BosiHE. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJH: OTPaK€HUE, TMPEIOMIICHUE, TMONApu3amus, AUGPaKIus,
unTepdepennrsi. CKOpoCcTh IEKTPOMArHUTHBIX BOJIH.

[Ilkana »SJIEKTPOMArHUTHBIX BOJH. IIlprMeHeHHE HIEKTPOMArHUTHBIX BOJIH
B TEXHHUKE U OBITY.

[TpuHUIMTBI paauoCBs3u u TEJICBUJICHUSI.

Pannonoxanus. DNEeKTPOMArHUTHOE  3arps3HEHHE

OKPY’KAIOIIEH CPEBI.

TexHuueckue ycTpoWCTBA W  MPAKTUYECKOE TMPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, VYJIbTPA3BYKOBasi JAHArHOCTHKA B TEXHUKE W MEAUIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neub.
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Jlemoncmpayuu

OO0pa3zoBaHue U pacpoOCTPaHEHUE MONEPEYHBIX U MTPOJOJIbHBIX BOJIH.

Koneobmromeecs Te0 Kak HICTOYHUK 3BYKa.

HaGnronenre oTpaxkeHus U MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne nurepdepeHunu u Auppakiuuy MeXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTBI TOHA C aMIUTUTYI0M U 4aCTOTOM
KOJIeOaHUI.

Tema 3. Onmuxka

I'eomerpuueckass onrtuka. IIpsaMonuHenHOe  paclpOCTpaHEHHUE CBETa B
ogHopoaHou cpexne. JIyd cera. ToueuHbIl HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI oOTpaxeHuss cBera. [locTpoeHue u300pakeHU
B TUIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIOTHBIM TMOKa3aTeNb
npenomiienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbII yroia MOJHOTO
BHYTPEHHET'0 OTPaXKECHUS.

Hucnepcust ceeta. CiioxHbIN cocTaB O6enoro cBeta. LIBer.

Cobuparomue u paccenBaronue JuH3bl. ToHkas nuH3a. DokycHOe paccTrosiHue U
onTHUYEeCKass Cuia TOHKOW JnuH3bL. [locTpoeHue wu3zo0pakeHHit B coOuparomux u
paccenBaroluX JUH3aX. PopMysia TOHKOU JINH3BI. Y BEJIMUYEHUE, JaBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBas ontuka. Untepdepennns csera. KorepeHTHbIe UCTOYHUKHU. Y CIOBUS
HAOJIIOICHUSI MAKCUMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTHHE OT JIBYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

HNudpakmus cera. JudpakimuonHas pemérka. YCIOBHE HAOIIOICHHS TIIABHBIX
MaKCHUMYMOB TIPH MaJICHUA MOHOXPOMATUUECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuszauus ceera.

TexHuueckue yCTpoWcTBA M MPAKTHYECKOE TMPUMEHEHUE: OYKH, JIyIa,
¢doToanmapar, TPOSKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAS OMNTHKA,
nupakinoOHHas PeméTKa, MOJISIPOU/I.

Jlemoncmpayuu

[IpsMonuHeliHOE  paclpoOCTpaHEHUE, OTpPaXXEHHWE U  MPEJOMIICHUE CBETa.
OnTuaeckue mpuOopsI.

NccnenoBanue cBOMCTB U300pa’keHU B JTMH3AX.

Mojaenu MUKpOCKOTA.

HaGmronenne natepdepenum

ceera. Habmonenue audpakiuu

CBeTa.

Habnronenue nucnepcun cBera.
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ITonydyenue ciekTpa ¢ HOMOILBIO IPU3MBI.

[lony4yenue ciekTpa ¢ MOMOILIbBIO TU(PPAKITUOHHON PEIIETKH.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3mepenue nokasaress NpeIoMICHUS CTEKIIA.

HccnenoBanue cBOWCTB U300pakeHU B IMH3AX.

Pa3ges 6. OCHOBBI cClIeIMAJIBHOI TEOPHH OTHOCHTEILHOCTH

I'paHuubl NPUMEHUMOCTH KilacCU4ecKou MexaHuku. [loctynarsl cnenunanbHoOu
TEOPUU OTHOCHUTEJIIBHOCTH: WHBApUAHTHOCTH MOXYJS CKOPOCTM CBETa B BaKyyMme,
OPUHUMUIT OTHOCUTEIBHOCTH DWHIITENHHA.

OTHOCHUTEIIBHOCTE OJHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHHM U COKpAlCHHE
JUTUHBI.

DHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHULIBI.

CBs13b Macchl C 3HEPTUEN U UMITYJIbCOM PEJISITUBUCTCKON YaCTULbI. DHEPIUs MOKOSI.

Pa3nen 7. KBanroBasi ¢puzuka
Tema 1. Dnemenmul K6aHMOBOI ONMUKU

®dotonbl. ®opmyna [lnanka cBsi3u dHEpruu (GOTOHA C €ro YaCTOTOW. DHEPrus u
UMIyJbC (poToHA.

OtkpeiTie u wucciegoBanue ¢otodddexkra. OmbiTel A.I. CroneroBa. 3akoHBI
dotoadpdexra. YpaBHenue OunmTeriHa 111 porodddekra. «KpacHas rpanuay
doTorddexra.

JlaBneHue CBeETA. OnbITHI I1.H.

JleOeneBa. XMUMHUYECKOE IEMCTBUE CBETA.

TexHuueckne ycTpoWicTBa M TMPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE C ITMHKOBOM

mracTuHOM. McciienoBanne 3aKOHOB BHEIIHETO

dotorddexra.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0-9acTHII.
[Inanetapnas monens atoma. Iloctynatel bopa. Usnydenne u mornomieHue GhOTOHOB
IIpU MEepEeXo/ie aToMa C OJHOTO YPOBHS 3HEpruu Ha Apyroil. Buasl cnektpoB. CrekTp
YPOBHEU 3HEPIUU aTOMa BOJOPOJA.

BomnnoBbie cBoiictBa 4yactuil. Bomubl ne bpoitisa. KoprnyckynspHO-BOJIHOBOM
Tyaau3M.

CrnoHTaHHOE U BBIHYK/ICHHOE M3JIy4YCHUE.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUWE: CIEKTPalbHBIN aHAIN3
(CIEeKTPOCKOIT), J1a3ep, KBAHTOBBI KOMIIBIOTED.
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Jlemoncmpayuu
Mogens onbita Pesepdopna.
HaGmroneHne nuHeN4aThiX CIEKTPOB U3TyUCHHUS.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CJIOKHOCTh CTpoeHus saapa. OTkpbiThe
paanoakTuBHOCTH. OmnbIThl Pesepdopaa mo ompeneneHuro coctaBa paguoaKTUBHOIO
u3nydenus. CBoicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BivsHue pagnoakTHUBHOCTH Ha
YKUBBIE OPTaHU3MBI.

OtkpeiTe mnpoTOHa U HelTpoHa. HykionHas wMopgens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio siapa. M3oTonsl.

Anbda-pacnan. DNeKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. ['amMma-uzmyueHue.
3aKOH paIMOaKTUBHOTO pacnaja.

OHeprusi CBS3M HYKJIOHOB B snpe. Snepnbie cuibl. [ledekr macchl

anpa. Slnepusle peakiuu. JleneHue u CUHTE3 SIEP.

Snepusbiit peaktop. Tepmosinepubiii cunTe3. [IpobieMbl U MEpCHEKTUBHI 1ePHOM
DHEPIreTUKU. DKOJOTMUYECKUE ACTIEKTHI SIACPHON SHEPIETUKH.

OnemeHnTapHble YacTHLBl. OTKpBITHE TO3UTPOHA.

Metonel  HaOMIOAEHUST UM PETUCTpAallUd  DJIEMEHTapHbIX  YacTHULL.

@dyHnaMeHTaJIbHbIE B3aUMOJEHUCTBUSA. EIUMHCTBO (u3nMyeckoil KapTHUHBI

MUpa.

TexHnueckue ycTpoiicTBa W IPAKTUYECKOE IIPUMEHEHHE: JO3UMETp, Kamepa
Buibcona, simepHbIii peakTop, aToMHas 6omoa.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

HccnenoBanue TpekoB 9acTHIl (110 TOTOBBIM (hoTorpadusim).

O6o00maromee NOBTOpeHne

Ponb ¢usmku u acTpoHOMUM B YKOHOMHYECKOM, TEXHOJIOTHICCKOM, COITUATBLHON H
ATUYECKON cdepax NeATeTbHOCTH YeJIOBEKa, pOJib U MECTO (DM3UKU M aCTPOHOMHUU
B COBPEMEHHOW HAy4YHOW KapTUHE MHpA, POJib (PU3NUECKON TeopuHu B (HOPMHUPOBAHUU
MpeACTaBIeHUN 0 (PU3UYECKON KapTUHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MHpA
B 00IIIeM pSily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUM O TIPUPOJIC.

MexknpeaMeTHblie CBA3H

Nzyuenue kypca ¢pusznku 6a30BOro ypoBHA B 11 Kitacce ocymecTBiseTcs ¢ y4€ToM
COJIepKaTeNIbHbIX MEKIIPEIMETHBIX CBS3EH C KypcaMH MAaTeMaTUKH, OMOJIOTUU, XUMHUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nousamusi, CBS3aHHbIE C W3YYCHHEM METOJOB HAyYHOIO
MO3HAHMS: SIBJICHUE, Hay4YHBIM (akT, rumnoresa, Gpuanyeckas BEIUYMHA, 3aKOH, TEOPUS,
HaOJI0/IeHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxka: pellleHHEe CUCTEMbl YpaBHEHUW, TPUTOHOMETPUUYECKUE (PYHKIIUHU:
CHUHYC, KOCHUHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIIMU HA OCU KOOPAUHAT, CIOKEHUE BEKTOPOB, MPOWU3BOIHbIC
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AIIEMEHTAPHBIX (PYHKIMH, TPU3HAKU MOJ00US TPEYrOJIbHUKOB, ONPEAEICHUE IIIOMAIN
IJIOCKUX (pUryp u o6bEma Tel.

buonozus: 3nexTpudecKkue SBICHUS B )KUBOW MPUPOJIE, KOJIEOATENbHbIE IBUKEHUS
B JKMBOW IIPUPOJE, ONTUYECKHUE SBJICHUsS B JKUBOM IPUPOAE, ACHUCTBUE paahanuu
Ha JKUBBIE OPTaHU3MBI.

Xumus: CTpPOCHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsi CTPYKTypa TBEPABIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTAIUIMYECKON peIETKH, CIIEKTPaIbHbIM aHAIN3.

l'eocpaghus; MarHuTHBIE TOJIOCA 3€MJIM, 3aJIEKM MATHUTHBIX pyaA, POTOCHEMKA
36MHOU [OBEPXHOCTH, NPEICKA3AHUE 3EMIICTPSACCHUN.

Texnonocua:  NUHUM  DIEKTpOIlEpenad, TIEHepaTop  IIEPEMEHHOIO  TOKa,
JJIEKTPOJABUIaTENb, UHAYKIIMOHHA 1€4b, pajap, paaiuoIpUEMHUK, TEJIEBU30p, AHTCHHA,
tenepon, CBYU-meub, NpOEKIMOHHBIM ammapar, BOJOKOHHAs OITHKA, COJHEYHAs
Oatapes.
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IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHMUA

OcBoenne yueOHOoro mpeamera «®Pu3uka» Ha YpPOBHE CPEAHETO OOIIETO
oOpaszoBanus (0a30BbI ypOBEHB) JOHKHO OOECHEYUTh JOCTIKEHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTaTOB.

JIMUYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3YyJbTAaThl OCBOCHUS Yy4yeOHOro mpeamera «Duzuka» TOHKHBI
OTpakaTb  TOTOBHOCTh U  CIIOCOOHOCTh  OOYYarONIUXCS  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTpPEHHEW TO3UIIMEH JIMYHOCTH, CHUCTEMOW  IIEHHOCTHBIX
OpHMEHTALINH, MTO3UTUBHBIX BHYTPEHHUX yOCXKICHH, COOTBETCTBYIOIINX
TPaAUITMOHHBIM IIEHHOCTSAM POCCUHCKOTO OOIIECTBA, pACIIMPEHHUE KU3HEHHOTO OIbITa
U ONbITa JEATEJIBHOCTH B TMPOLECCE pealn3alMid OCHOBHBIX  HallpaBJICHUM
BOCIHUTATEILHOU JEATEILHOCTH, B TOM YUCJI€ B YaCTH:

1) rpaKIaHCKOT0 BOCTIUTAHMSI:

cOPMUPOBAHHOCTh TPAKIAHCKOHN MO3UIMU O0YYAIOIIErocs] KaK aKTUBHOTO H
OTBETCTBEHHOTO 4JIEHa POCCHHCKOTO OOIIECTBA;

NPUHATHEC  TPAJUIUOHHBIX  OOINEYETOBCUSCKMX  TYMAHHCTHYECKHX |
JTEMOKpaTUYEeCKUX LIEHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JEATCIBHOCTh B HHTEpPECax Tpa)kIaHCKOTO
00IecTBa, Y4aCTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allny;

YMEHHE B3aUMOJICHCTBOBATh C COLUATBLHBIMI WHCTUTYTaMU B COOTBETCTBUU C HX
(QYHKIHMSIMU ¥ HA3HAYCHHEM;

TOTOBHOCTh K TYMaHHTAPHOW ¥ BOJIOHTEPCKON JICATCILHOCTH;

2) IAaTPHOTHYECKOTO0 BOCTIMTAHHUS:
c(hOpPMHUPOBAHHOCTH POCCUUCKON TPAKIAHCKON WICHTUYHOCTH, TAaTPUOTU3MA,
LIEHHOCTHOE OTHOLICHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM
POCCHIMCKUX YUEHBIX B 00JaCTH (PU3UKHU U TEXHUKE;

3) IyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHMS :

c(hopMHUPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHHUS, STHUYSCKOTO TTOBEICHNS,

CITIOCOOHOCTh OIICHWBATh CHUTYallMI0O W TPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCIIE B
NESATENbHOCTA YUYEHOTO;

OCO3HaHHUE JUYHOIO BKJIaJIa B IOCTPOCHUE YCTOMYMBOTO OYIyIIIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHHUS:
ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYasi SCTETUKY HAYYHOTO TBOPUECTBA,
MPUCYIIETO (PU3NUYECKOU HAYKE;
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5) TpyA0BOr0 BOCIIUTAHUSI:

MHTEPEC K pas3au4HbiM chepaM npodeccHoHaNbHOU AEATENbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (PU3UKON U TEXHUKOH, yMEHUE COBEPIIATh OCO3HAHHBIA BBHIOOp Oyaylen
npodeccun 1 peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHbBIE IJIaHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMIO U CaMOOOpa30BaHMIO B O0JACTU
(Gu3MKKN HA TPOTSHKEHUH BCEH KU3HU;

6) IKOJIOrHY€CKOTr0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTb IKOJOTUUECKOU KYJIbTYpPhl, 0CO3HAHUE ITT00AIBHOTO XapaKTepa
AKOJIOTUYECKUX TTPoOIIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE ICMCTBUM B OKPYKAIOIIEH CPEAE HA OCHOBE
3HAHUS LEJed YCTOMUMBOIO Pa3BUTHUS YEJIOBEUECTBA;

Pacmupenue onbiTa A€ATEIBHOCTH SKOJIOTUUYECKOW HATPABIEHHOCTHA HA OCHOBE
UMEIOIINXCSI 3HAHUU 110 (PU3HKE;

7) HEHHOCTH HAYYHOTO TO3HAHMSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs GU3NUECKON HAYKH;

OCO3HAHME LIEHHOCTH HAyYHOH JEATEIbHOCTH, TOTOBHOCTh B MPOLECCE U3YUYECHUS
(U3MKM  OCYLIECTBJIATh  HPOEKTHYI0 U HCCIENOBATENbCKYIO  JI€ATEIbHOCTh
UHAVBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/IbHbIe YHUBEPCAJIbHBbIE Y4eOHbIE AeMCTBUS
ba3oBble JJoruueckue 1eMcTBUSA:

CaMOCTOSITEILHO (OPMYJIUPOBATh M aKTYyaJIU3UPOBATHh MPOOJIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

ONPEICIISATh LEJIH NEATCIBHOCTH, 3a1aBaTh ITAPAMETPbI U KPUTEPUH X JTOCTUKCHUS,

BBISIBJIITh 3aKOHOMEPHOCTH W TIPOTHBOPEUYHSI B pacCMaTPUBAEMBIX (PU3MUCCKUX
SIBJICHUSAX;

pa3pabaTbiBaTh IUIAH peHIeHUS NPOOJEMBI C Yy4ETOM aHaln3a HMCHOIIUXCS
MaTEepUAITBHBIX U HEMATEpHAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTAaTOB
LEJISIM, OLICHUBATh PUCKH TTOCIICACTBUM JIESTEILHOCTH;

KOOPJMHHUPOBATh U BBITIOJHATH pabOTy B YCIOBHUSX PEAIbHOTO, BUPTYAJIHHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH >KU3HEHHBIX TTPOOJIeM.

Ba3oBble ncciienoBareibCKue AelcTBUA:

BIAJICTh HAYYHOH TEPMUHOJIOTHEH, KIIOUYCBBIMH TMOHATUSIMUA W METOJaMU
bu3nUecKol HayKH;

BIIAJICTh HAaBBIKAMH YYEOHO-HCCIIEIOBATEILCKOW W TIPOSKTHOW JACSITEIbHOCTH
B 007aCTH (U3HKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TIOUCKY
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METOJIOB pELIECHUs 3a1ady (PU3NYECKOTO COJAEPKAHMS, MPUMEHEHUIO Pa3IMYHBIX
METO/I0B [TO3HAHUS;

BIAJE€Th BUJAMHU JEATENBHOCTH MO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEPIpETalnU, MPeoOpa30oBaAHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CUTYalUsIX,
B TOM YHCJI€ IPU CO3/1aHUU YUEOHBIX MPOEKTOB B 001aCTH (PU3UKY;

BBISIBJISITh IPUUMHHO-CIIEACTBEHHBIE CBS3HM U aKTyaJIM3UpOBATh 3a]1a4y, BbIJIBUTaTh
rUNoTe3y e€ peuieHus, HaXOAUTh apryMEHTHI JIJIsl J0Ka3aTeIbCTBA CBOUX YTBEPKACHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATH TOJYYECHHbIE B XOJ€ PELICHUS 3aJaud pe3yibTaTbl, KPUTUYECKH
OLICHMBATh X JJOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh U  (GOpMYJIMpPOBaTh COOCTBEHHbIE 3a7aud B  00pa3oBaTesIbHOU
JEeSTENbHOCTH, B TOM YHCIIE IPU U3YYCHUH (PU3HKY;

J1aBaTh OLICHKY HOBBIM CUTYAaIIMsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHUs 10 (U3MKEe B  TNPAKTUUYECKYID  00JIacThb
KU3ZHEEATEIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXO/IbI U PEIICHUS;

CTaBUTb NPOOJIEMBI U 3a/1a4H, TOMYCKAIOLME aJIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ undopmanueii:

BJIQJICTh HAaBBIKAMHU TIOJYYeHHS WHOOpMaruu (HHU3UYECKOrOo  COJepKaHUs
U3 HWCTOYHUKOB pPa3HBIX THIIOB, CaMOCTOSATEIBLHO OCYIIECTBIATH IIOWCK, aHaJu3,
CHUCTEMATH3allMI0 M HWHTEPIpETalnio HWHGOPMAIMK Pa3InIHBIX BUIOB H (HopMm
IPEJICTAaBIICHUS;

OIICHMBATh JIOCTOBEPHOCTh HH(OPMAIIHH;

UCII0JIb30BaTh CPEJICTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH
B PCIICHMH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M  OpPraHU3allMOHHBIX 3a/a4
c coOmoaeHueM TpeOOBaHWA HSPrOHOMHKH, TEXHHUKH OC30MAaCHOCTH, THUTHEHHI,
pecypcocOepexeHrs, TPaBOBBIX W OTUYECKUX HOPM, HOpM HWHOOPMAIIMOHHON
0e301acHOCTH;

co3/7aBaTh TEKCThI (DU3UYECKOTO COJEPKAHHS B PA3NUYHBIX (opMarax ¢ ydéToM
Ha3HaueHUs HMHQOpPMAIMKM W 1EJEBON ayauTOpUU, BBHIOMpPAs ONTUMAIBHYIO (BopMy
MPEICTABIICHUS W BU3YyaTH3aIUN.

KomMMmyHMKaTHBHBIE YHMBepCajlbHble y4yeOHbIEe JACHCTBUS:
OCYIIECTBIISITH OOIIEHNE HAa YPOKax (PU3MKHU ¥ BO BHEYPOUHOU JESITEIIHHOCTH;
pacro3HaBaTh NPEANOCHUIKY KOH(DIUKTHBIX CUTYAlHMN U CMSATYaTh KOH(QIUKTHL;
Pa3BEPHYTO U JOTUYHO U3J1araTh CBOK TOUYKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX
CPEACTB;
MMOHUMATh U UCIO0JIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHAUBUIYaTIbHOM paOOTHI;
BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JCHCTBUIN C yUETOM OOIINX UHTEPECOB,
Y BO3MOKHOCTEW Ka)J0T'0 YJICHA KOJIJIEKTUBA,
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[IPUHUMATh LIE€JIA COBMECTHOM EATEIBHOCTH, OPraHU30BbIBATL U KOOPAUHUPOBATH
NEUCTBUA II0 €€ JOCTHIKEHUIO: COCTAaBJIATH IUIAH JEUCTBUM, PaCIpPENessTbh POJIU C
y4€TOM MHEHUI yYaCTHUKOB, OOCYK/1aTh PE3YJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJa U KaXKJOr0 yYaCTHHKA KOMaHJIbl B OOLIWI
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipeajaratb HOBBIE I[POEKTHI, OLIEHUMBATh MAECU C TO3ULUU HOBHU3HHBI,
OPUTMHAIBLHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATH ITIO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PA3JIMYHBIX CUTYaLUAX,
NPOSIBIISATH TBOPUYECTBO U BOOOpaXKe€HUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHble YHMBepPCAJIbHbIE Y4eOHbIE JeiCTBUS
Camoopranusanus:

CaMOCTOSITCJILHO OCYIIECTBIISATh II03HABATEIBHYIO JICATCIIBHOCTE B 00JIACTH
GU3MKH © aCTPOHOMHUH, BBISBISITH MPOOJEMBI, CTaBUTh U  (QOPMYJIHPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITCJILHO COCTAaBJIATH IUIAH PEIICHMS PAcYCTHBIX M Ka4eCTBCHHBIX 3ajadv,
IUTAaH BBITTOJIHCHHS TIPAKTHYECKOM pabOThl ¢ yYETOM HMMEIONIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUM;

J1aBaTh OLICHKY HOBBIM CUTYaIIHSIM;

pacIIMpATh paMKH Y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUI;

JienaTb  OCO3HAHHBIM  BBIOOp, AapryMeHTUpoOBaTh e€ro, OpaTh Ha celd
OTBETCTBEHHOCTD 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCcTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO APYIUIMH B 00JacTH (PU3MKH,
MIOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJbTYPHBIH YPOBECHb.

CaMOKOHTPOJIb, IMOIUOHAIbHbIN HHTEJJICKT:

NaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTUBBI B AESATEIbHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJICTh HABBIKAMU MO3HABATEIbHON peIIeKCHU KaK OCO3HAHUS COBEPIIIAEMBIX
JNEUCTBUUA U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJbTATOB U OCHOBAHMII;

MCIIOJIb30BaTh MPUEMBI pedICKCUN NI OLICHKH CUTYyalliu, BHIOOpa BEPHOTO
pelieHus;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS N0 UX CHUXKEHUIO;

MPUHUMATh MOTHUBBI W apryMEHThl JPYrUX [pPU aHalIu3e pe3yJIbTaToOB

NEeSTENBHOCTH; TPUHUMATH Ce0s1, TOHUMasi CBOU HEJJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBlL M apryMEHThl JPYrUX TpU aHaIM3€ pe3yJbTaToB

NeATEeNIbHOCTHU;, MPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OIIMOKHU.

B mporiecce mocTuKeHHs JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHHSI IPOTrpaMMBbl
nmo Qusmke I8 ypOBHA CpegHero ooOmiero oOpa3oBaHUS Y OOydYarommxcs
COBEPIIEHCTBYETCS AMOIMOHATBHBIN UHTEJUICKT, MpEANOoJIararonii
c(hopMHUPOBAHHOCT:
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CaMOCO3HaHMs, BKJIOYAIOLIETO0 CIIOCOOHOCTh MOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJIEHUS Pa3BUTHS COOCTBEHHON 3MOLIMOHATBHOM cepbl, OBITH
YBEpPEHHBIM B CceO€;

CaMOpETYJIUPOBAaHMs, BKJIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE MOBEICHHE, CIIOCOOHOCTh aAaNTUPOBATHCS K IMOLIMOHATIBHBIM
MU3MEHEHUSIM U MPOSIBISITh TMOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEM MOTHBAlMM, BKJIOYAIOIIEH CTpPEMJIEHHE K JOCTHKEHHUIO UEeNH U
ycrexy, ONTUMHU3M, HWHUIMATUBHOCTh, YMEHHUE JIeWCTBOBATb, HCXOAS M3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CIMOCOOHOCTh IMOHHMMATh 3MOILIMOHAIBHOE COCTOSIHHE
IPYTUX, YYUTHIBATh €0 MPU OCYUIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U
COTEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOUIUX CHOCOOHOCTh BBICTPAWBATh OTHOILICHUS
C IPYTUMHU JIOJbMU, 3a00TUTHCS, IPOSBIISATh UHTEPEC U pa3peliaTh KOHMIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce mpenMeTHbIe pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Yy OOYYAIONTUXCS YMEHHI:

JEMOHCTPUPOBATh Ha TMIpUMEpax pPoJdb U MecTo (u3uku B (HOPMUPOBAHUH
COBPEMEHHOM HAy4yHOMW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKH W
TE€XHOJIOTHH, B IPAKTUUYECKOUN JAEATEIHbHOCTH JIIOACH;

YUUTHIBATh  TPaHUIBl MPUMEHEHUS  W3YYEHHBIX  (DU3MUECKUX  MOJEseH:
MarepuajgbHas TOYKa, WHEPIHAIbHAs CHCTeMa OTCcUéTa, abCOJIOTHO TBEPIOE TeEJo,
UJICAUTbHBIA Ta3, MOJEIN CTPOCHUS Ta30B, KUJIKOCTEM W TBEPABIX TEJ, TOYECUHBIN
AICKTPUUYCSCKUI 3apsi/l MPU pelieHnH PU3NICCKUX 3a/1aY,

pacrio3HaBaTh (U3MYECKUe SBJIEHUS (TPOIECChI) U OOBACHATH HUX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KMHETUUYECKOM TEOpPUU CTPOCHMUS BEIIEeCTBA U
AJIEKTPOJUHAMUKNA: PABHOMEPHOE U PABHOYCKOPEHHOE TMPAMOJIMHEHHOE JBH)KEHUE,
CBOOOJIHOC TAJCHUE TeJ, JABHKEHHE II0 OKPYKHOCTH, HWHEPIIHS, B3aUMOCHCTBHE
ten, nuddysus, OpOyHOBCKOE MABWKCHHE, CTPOCHHE S>KUIKOCTEH M TBEPIBIX TeI,
M3MEHEeHHe O00BEMa Tell NIpH HarpeBaHWM (OXJIAXKICHWM), TEIJIOBOC paBHOBECHE,
HcrnapeHue, KOHCH callysl, TIJIaBICHUE, KpUCTAIIIM3allusl, KUTICHUE, BIaKHOCTh BO3/1yXa,
TOBBIIIICHUE JIaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIE, CBSA3b MEXKIY
rapaMeTpaMH COCTOSHHUSI Ta3a B HM30MpoIeccax, AJIEKTpU3alMs TeJ, B3auMOACHCTBHUE
3apsjIoB;

OMHUCHIBATh MEXAHUYECKOE JBWIKCHHUE, UCIOAb3Yys (PU3MYECKUE BEIUYHHBI:
KOOpJMHATa, MyTh, NIEPEMEIICHNE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CHIa, UMITYJIbC
Tela, KUHETHYECKas JHEPrus, TMOTCHIMAIbHAS DJHEPrus, MexaHudeckas padorTa,
MEXaHUYeCKass MOIITHOCTD; IIPU OMKMCAHUM MPABUIBHO TPAKTOBATh (PHU3UUYECKUU CMBICI
WCTOJIb3YEMBIX BEJIMYMH, HX O0O03HAUYCHUS W CAWHUIIBI, HAaXOIUTh (HOPMYIIHI,
CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C IPYTUMH BETUYNHAMU;
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ONUCHIBATh M3YUYECHHBIEC TEIUIOBBIE CBOMCTBA TEJ U TEIJIOBBIC SIBJICHHUS, UCIIOIb3YS
dbu3uUecKue BEIMUUHBL: JaBJICHUE Ta3a, TEeMIepaTrypa, CpeIHssl KUHETHUECKas YHEPTUsl
Xa0TUYECKOTO  JIBMKECHHS MOJIEKYJ, CPEOHEKBAJpPATH4YHAA CKOPOCTh  MOJIEKY,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEprus, padoTa raza, Kod(QQPUIHUEHT MOJE3HOTO
JEUCTBUS TEIJIOBOTO JIBUTaTelisl; MPU OMHCAHWUU MPABWIHHO TPAKTOBATH (PU3UUECKUM
CMBICJI HCTIOJB3YyEeMbIX BEJIUYUH, UX O0OO3HAYEHUS U €IMHUIIBI, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMYUHY C IPYTUMH BETUYHNHAM;

ONUCHIBATh M3YUYCHHBIC BJEKTPUUYECKUE CBOWCTBA BEIIECTBA U DIICKTPUUECKHUE
SBJICHUST (MPOLECCHl), MCMOJIb3Ysl (U3MYECKUE BEIMYUHBI: DJICKTPUUYCCKUN 3apsi,
AJIEKTPUYECKOE MOJIe, HANPSKEHHOCTh TOJIS,, MOTEHUHMAT, PAa3HOCTh IMOTEHIIMAJIOB;
P OMKMCAHUU MPABWIHHO TPAKTOBATH (PU3MUECKUN CMBICI UCTIONB3YEMbIX BEJIMYMH, UX
0003Ha4YEeHUSI U €UHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO
BEJIMYUHY C APYTMMU BEIIMUMHAMU;

aHAJM3UPOBaTh (PU3MUECKHUE TIPOIIECChI U SIBJIICHMs, HCMONB3Yys (puznueckue
3aKOHBI U IPUHIIUIIBL: 3aKOH BceMUpPHOTO TArorenus, I, II u 11l 3akonsl HetoTOHA, 3aK0H
COXPAaHEHUS] MEXaHWMYECKOM »HHEpPruu, 3aKOH COXPAHEHUsS UMIMYJIbCa, MPUHIIUI
CyNEpNO3UIMK CUJI, MPUHLUI PpPABHOINPABUS HHEPIUMATIBbHBIX CHUCTEM OTCYETA,
MOJICKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHUS BEIIECTBA, T'a30BbIC 3aKOHBI, CBS3b
CpeaHel KWHETUYECKOW SHEPruu TEIUIOBOTO JIBMXKCHHUS MOJIEKYJT C aOCOJIOTHOM
TEMIIEpATypOH, TEPBBIM 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO
3apsiia, 3akoH KysnoHa, mpu 5TOM pa3iaudaTh CIOBECHYHO (OPMYJIHUPOBKY 3aKOHA, €ro
MaTeMaTHYEeCKOE BhIpaXKEHUE U YCIOBUS (TpaHUIIbI, 00J1aCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC NPUHIIMIIBI JCHCTBUS MAaIlWH, MPUOOPOB M TEXHHUYECKUX
YCTPOWCTB; pas3iinyaTh YCIOBHUs WX OE30MAaCHOrO0 HCIIOIb30BaHUS B ITOBCEIHEBHOU
JKU3HU;

BBITIOJIHSITH SKCIIEPUMEHTBI 110 UCCIICIOBAHUIO (PU3UYCCKHUX SBICHUN U IIPOIIECCOB
C HCIOJB30BAaHUEM NPSAMBIX, U KOCBEHHBIX H3MEPEHUM, IPH ATOM (HOPMYITUPOBATH
npobiieMy/3aady W THUIIOTE3y YYEOHOTO OKCIEPUMEHTa, COOHUpaTh YCTAHOBKY
13 TIPEIJIOKEHHOTO 000pYI0BaHUS, MPOBOAUTE OTBIT H (POPMYIHUPOBATH BHIBOJIBL,

OCYIIECTBIIATH MPSMbIC U KOCBCHHBIC N3MEPEHUS (DU3UICCKUX BEIUYHH, IPU ITOM
BBIOMpaTh ONTHUMAIBHBIA CIIOCOO HW3MEPEHUS M HCIIOJIb30BaTh H3BECTHBIC METOJIBI
OLIEHKH ITOIPEITHOCTEN U3MEPEHN;

HCCIISIOBATh 3aBUCUMOCTH MEXIY (PU3HMYECCKUMH BEIIMUMHAMU C HCIIOJIb30BaHUEM
MPSMBIX U3MEPEHUM, TIPH STOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3yJIbTATHI
MTOJTyYEHHON 3aBUCUMOCTH (PM3MYECKUX BEJIUYWH B BHJIC TaOIUI[ M TpauUKOB, JciaTh
BBIBOJIbI 10 PE3yJIbTaTaM HCCJICIOBAHMS;

coOmoIaTh MpaBUiia O€30MAaCHOTO TpyJAa MpPH TPOBEASHUHM HCCIACIOBAaHUN B
paMKax y4eOHOro DJKCIEPUMEHTa, YYCOHO-UCCIENIOBATEILCKOH ©  MPOCKTHOM
JESATEIBHOCTA C HCIOJb30BAaHUEM HW3MEPUTEIBbHBIX YCTPOMCTB M Ja00OpPaTOPHOTO
000pyI0BaHMS;

peliath pacy€THBIC 3aJa4M C SBHO 3aJaHHON (DU3MYECKOW MOJIENIbIO, UCTOJIb3YS
du3nYeckre 3aKOHbI U MPUHIIUIIBI, HA OCHOBE aHallM3a YCJIOBUS 3a7a4ll BEIOUPATh
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(U3HYECKYI0 MOJENb, BBIACIATh (PU3MUECKUE BEIMYMHBI U POPMYIbl, HEOOXOIUMbIE
ISl €€ penieHus, IPOBOAUTh PACUETHI U OLIEHUBATh PEATIBHOCTD MOJIYYEHHOTO 3HAYEHUS
(bu3MYeCKON BETUUUHBL;

pemarb KayecTBEHHbIE 3aJauyM: BBICTPAMBATh JIOTMYECKHM HEMPOTHUBOPEUUBYIO
LEMOYKY pacCyX J€HU ¢ Omopod Ha U3YYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbuznUecKkue sIBJICHUS,

UCIIOJIb30BaTh MpPH DPEIICHUH YYEOHBIX 3a/ady COBpPEMEHHble HH(GOPMAIMOHHbBIE
TEXHOJOTUU IS TIOUCKA, CTPYKTYPUPOBAHHS, HHTEpIpETAlMd M MpeJCTaBICHUS
yu4eOHOM M  HAyYHO-NIOMYJISpPHOM MHGOpPMAIMHU, TMOJIYYEHHOM W3  pazIu4yHBIX
UCTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHUIO;

OPUBOJIUTH MPUMEPHI BKJIaJa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3HUKOB
B Pa3BUTHE HAYKU, 0OBSICHEHHE MPOIIECCOB OKPYKAIOUIEr0 MUPa, B pa3BUTUE TEXHUKU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHMUS MO (U3MKE B TOBCEAHEBHOM JKU3HU
st obecriedeHus: 06€30MacHOCTH MpU OOpallleHHMH ¢ NMpUOOpaMU U TEXHHUUECKUMU
YCTPOIMCTBAMH, JII COXPAHEHHsS 3J0POBbS M COOJIIOJCHHUS HOPM SKOJOTHYECKOTO
IIOBEJICHUS B OKpYXKaroIlllel cpee;

paboTaTh B IpyMIIE C BHIIOJHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIEH, IIIAHUPOBATh
paboTy TpymIbl, palMOHAIBHO pacHpeless T OOA3aHHOCTM U IUIAHUPOBATH
JESITEIbHOCTh B HECTaHJAPTHBIX CUTYyallUsX, aJIeKBATHO OILIEHHWBATh BKJIAJ KaXKIOIrO
U3 YYaCTHUKOB I'PYIIIbI B pEIIEHUE pacCMaTpUBaeMON IPOOJIEMBI.

K xoniy obydenuss B 11 kiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Yy OOYJAIONTUXCS YMECHHIA:

JEMOHCTPUPOBATh HA TMpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHPA, B PA3BUTHHU COBPEMEHHOW TEXHUKH U
TEXHOJOTHH, B NPAKTHYECKOW JEITEIBHOCTH JIOJIEH, LEIOCTHOCTh W €IUHCTBO
duznuecKoi KapTUHBI MUPA;

YYHUTHIBATh TPAHMIIBI TPUMEHEHUS MU3YYCHHBIX (DPU3MUECKUX MOJENICH: TOUYCUHBIH
AIEKTPUYECKUI 3apsi, JIyd CBETa, TOUCUHBIM UCTOUHUK CBETA, SIIEPHAs] MOJIENb aTOMa,
HYKJIOHHAsi MOJI€]Ih aTOMHOTO SI/Ipa TIPH PEIICHUH (PU3NYECKHUX 33]1a4;

pacno3HaBaTh (pu3nueckue SBICHHUS (TIPOLECCH) W OOBICHATH WX HA OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAaHTOBOW (PM3WKH: DJICKTPUYECKAs MPOBOJANMOCTb,
TEIJIOBOE, CBETOBOE, XWMHUUYECKOE, MArHUTHOE JACHCTBHUS TOKa, B3aWMOJICUCTBUE
MAarHuTOB, 3JEKTPOMArHWTHas WUHAYKIUA, NEUCTBUE MArHUTHOIO MOJS HAa MPOBOJHUK
C TOKOM M [BIXKYIIUWCS 3apsij, DSJIEKTPOMArHUTHbIE KoJIeOaHHSI U  BOJIHBI,
MPSIMOJIMHENHOE PacpoCTpaHEHUE CBETA, OTPAXKEHUE, MPEIoMIICHUE, HHTEpdEepeHIIns,
nudpakus W TOJsSIpU3alus CBETa, AWCHEpcUsi cBeTa, (PoTolrnekTpuyeckuil 3¢pdext
(boToadhdekT), cBETOBOE aBJI€HHWE, BO3HMKHOBEHHE JIMHEHYATOrO CIIEKTpa aromMa
BOJIOPOJIa, €CTECTBEHHAsI U UICKYCCTBEHHAs paIMOAKTUBHOCTD;
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ONMCHIBaTh M3YYEHHBbIE CBONCTBAa BeEUIECTBA (AIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE, DJEKTPUUYECKYI0 MPOBOJUMOCTDH PA3IMYHBIX CPEI) M 3JIEKTPOMArHUTHbBIE
ABJIEHUA (TPOIIECCHI), UCTIONb3Ys (PU3UUECKUE BEIIMYUHBI: AJIEKTPUUECKHUM 3apsj, cuia
TOKa, DJIEKTPUYECKOE HANpPSDKEHUE, DIEKTPUYECKOE CONPOTUBIEHHUE, PA3HOCTH
MOTEHIIMAJIOB, 3JIEKTPOABUKYILAs cuia, paboTa TOKa, MHAYKUHS MarHUTHOTO TIOJS,
cuna Amnepa, cuna JlopeHia, HHIYKTUBHOCTh KaTYUIKH, SHEPIHs 3JIEKTPUUYECKOTO U
MarHuTHOTO TOJIEH, MEPUOJ M YacTOTa KojeOaHUil B KojJeOaTeIbHOM KOHTYpE, 3aps U
CWJIa TOKa B MpPOLECCE TapMOHUYECKUX DIJIEKTPOMArHUTHBIX KoJieOaHuM, (OKyCHOE
paccTosiHME W ONTUYECKas CHJia JIMH3bl, TpPU ONHCAHUM MPABUWIBHO TPAaKTOBATh
(U3MYECKHUI CMBICH UCMOIb3YEMBIX BETUYUH, UX 0003HAYEHUS U €/IMHUIIbI, YKA3bIBaTh
(opMyIIbl, CBSA3BIBAIONINE JAHHYIO PU3NYECKYIO BEIMYUHY C IPYTUMU BEIMUYUHAMY;

OMKCHIBATh W3YUYEHHBbIE KBAHTOBBIC SIBJICHHUS U MPOLECCHI, UCTIONb3Ys (PU3NUYECKHE
BEJIMYMUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETa,
SHEPrUs U UMITYJIbC (DOTOHA, IEPHO/ MOTypacnaaa, SHEPTUs CBSI3U AaTOMHBIX siiep, Npu
ONMHMCAHUM TPABUIBHO TPAKTOBATh (U3MUECKUI CMBICI HUCIOJIb3yEMbIX BEIUYMH, HUX
0o0O3HaueHUsT W  EIWHULBI, yKa3biBaTb  (OPMYJIbl,  CBS3BIBAIOIINE  JAHHYIO
(¢u3NUecKyl0 BEIMYUHY C JAPYTUMH BEITUYMHAMH, BBIYUCIATH 3HaUYC€HHUE (HU3MUECKOM
BEJINYUHBI;

aHANMM3UPOBATh (U3UYECKUE TPOIECChl W SABJICHUS, HUCHOJB3YyS (U3HUYECKUE
3aKOHbl M TPUHUUIIBL: 3aKOH OMa, 3aKOHBI IOCIEAOBATEIBHOIO0 M NapauIeIbHOIO
COEMHEHUs TPOBOJHUKOB, 3akoH J[oynsa—JIeHla, 3aKkoH SJIEKTPOMAarHUTHOU
UHIYKUWH, 3aKOH NPSIMOJIMHENHOIO pPacIpOCTPAHEHHUS CBETA, 3aKOHbl OTpaXKEHUs
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHUEe DWHIITEeHA 11t hoTodddexTa, 3aKOoH
COXpaHEHMsI JHEPruH, 3aKOH COXPAHEHUS  HUMIIYJbCa, 3aKOH  COXPaHEHUS
ANEKTPUUYECKOTO 3apsiga, 3aKOH COXPAHEHHSI MacCOBOIO YHCIA, MOCTYyNaThl bopa, 3akoH
PaAMOAaKTHUBHOTO paciajia, Py 3TOM pa3invaTh CIOBECHYIO (D OPMYIUPOBKY 3aKOHA, €T
MaTeMaTUYeCKOE BBIPAKEHUE U YCIOBHSI (TPaHUIIBI, 00J1aCTH) MPUMEHUMOCTH;

ONpENENATh HAIpPaBJICHUE BEKTOpPAa WHIYKUIMM MAarHUTHOTO IMOJS MPOBOJHUKA
C TOKOM, cuJibl AMmnepa u cuiibl JIopenua;

CTPOUTHh M OIHUCHIBATh M300pa’keHUE, CO3JaBa€MOE€ IUIOCKUM 3€pKajoM, TOHKOU
JIMH30M;

BBITOJTHATH SKCIIEPUMEHTHI [0 UCCIIEIOBAaHUIO (PU3NUECKHUX SIBICHUN M MPOIECCOB
C HCMOJB30BAaHUEM MPSIMBIX, U KOCBEHHBIX W3MEPEHUN: MPU 3TOM (POPMYIUPOBATH
npobiieMy/3afady W TUIOTE3y Y4eOHOro OSKCIEPHUMEHTa, COOUpaTh YCTAaHOBKY
U3 MPEIJIOKEHHOT0 000PyA0BaHNs, TPOBOJAUTD OMBIT U (POPMYITHPOBATH BBIBOJIBL;

OCYIIECTBIISITh MPSMBIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BETUYHH, IIPU ITOM
BBIOMpPATh ONTHUMAJBHBI CHOCOO H3MEPEHUS W HCIONb30BaTh HM3BECTHBIE METObI
OLIEHKH MTOTPEITHOCTEN U3MEPEHNUI;

HCCIIEIOBAaTh 3aBUCHUMOCTH (DU3UYECKUX BEIMYMH C HCIOJIB30BAHUEM MPSMBIX
U3MEpPEHUN: TpPU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (UKCUPOBATh PE3yJIbTAThI
MOJIY4YEeHHOW 3aBHCHUMOCTU (PM3MUYECKHX BEJIMYMH B BHUJE TaOIUL U IpadUKOB, 1€1aTh
BBIBOJIBI IO pe3yJbTaTaM HCCIIEA0BAHMS;
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cobnoaTh mpaBuia O€30MacHOrO TpyJa MpU MPOBEACHUU HCCIEAOBaHUN B
paMKax y4yeOHOro SKCIEpUMEHTa, Yy4yeOHO-UCCIEAOBATENbCKOM U IPOEKTHOU
JESATENbHOCTH C HCIHOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB U JaOOPaTOPHOrO
000py10BaHMUS;

pemarb pacy€THbIE 3a/aud C SIBHO 3aJaHHOW (PU3MYECKON MOJEbI0, UCHOJIb3YS
(¢u3nueckre 3aKOHbl U TMPHUHIUIBI, HAa OCHOBE aHajiu3a YCJIOBHS 3aJlayd BbIOMpATH
(u3NUECKyl0 MOJENb, BBIACHATh (PU3MUECKUE BEIMYMHBI U (HOPMYJbl, HEOOXOAUMbBIE
ISt €€ petieHus, IPOBOAUTh PACUEThl U OLIEHUBATH PEAbHOCTD MO YYEHHOT'O 3HAUCHUS
(du3nuecKoi BETUYUHBI;

pemiarb KayecTBEHHBbIE 3aJauM: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUYUBYIO
LENOYKY pacCyXJI€HUM C Omopoil Ha M3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
(duznueckue sIBICHHUS;

UCIIOJIb30BaTh MpPHU PEIICHWH YYEOHBIX 3ajlad COBpPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJOTUU IS TIOUCKA, CTPYKTYPUPOBAHHS, HHTEpIPETAlMd M MpPEJCTaBICHUS
yu4eOHOM M  HAy4YHO-TIOMYJISPHOM UWHGOOpPMAIMHU, TMOJIYYEHHOM U3  pa3IUYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJTYyYaeMyI0 HH(OPMAITHUIO;

OOBSICHATH TPUHITUIIBI JIEHCTBUS MAIIWH, MPHOOPOB U TEXHHUYECKHX YCTPOUCTB,
pasnuyaTh ycIoBHUs UX 0€30MaCHOT0 UCITIOIB30BaHUS B IIOBCEIHEBHON KU3HU;

NPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3HUKOB
B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAaHMUS MO (U3UKE B TOBCEAHEBHOM JKHU3HU
U1 obecriedeHuss 0€30MacHOCTH TIPU OOpalleHUuH ¢ TPUOOpaMH M TEXHHYCCKUMH
YCTPOMCTBAMU, MJII COXPAHEHHsS 3J0POBBS M COOJIIONCHHS HOPM SKOJOTHYECKOTO
MOBEJICHHSI B OKPYIKAIOIIEH Cpeie;

paboTaTh B TPYyMIIE C BBHITIOJIHEHUEM PA3JIMUHBIX COLUATIBHBIX POJICH, INIAHUPOBATH
paboTy TpyMNIbl, palHOHAIBHO paCHpenessTh O0O0S3aHHOCTH M IUJIAHUPOBATh
JESITENHbHOCTh B HECTAHJIAPTHBIX CUTYAIUsAX, aJ€KBAaTHO OIIEHWBATh BKJAJ KaKIIOTO
U3 YYaCTHUKOB TPYIIIHI B pELUICHHE paccCMaTpuBaeMon MpoOIeMbl.
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TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne Hanveropane Kommuectso OCHOBHBIE BUIBI ICATETLHOCTH
0 HNYCCTB
a311CIOB 1 TeM 5 [IporpammHOe conepxanue LA
p 4acoB 00yJaromuXCs
0 yueOHOro mpeameTa
/
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Pa3zgen 1. Mexanuka

2.1

Kunematuka

Mexanndeckoe JBHKCHHUE.
OTHOCHTEIHLHOCTh MEXaHHYECKOTO
nerkenusd. Cucrema oTcuéTa.
Tpaexropusi.

[lepemenienue, ckopocThb (CpeaHsst
CKOPOCTh, MTHOBEHHASI CKOPOCTh) H
YCKOpPEHHE MaTEepUATIbHOM TOYKH, UX
MIPOEKIIUN HAa OCH CUCTEMBI
koopauHar. CiioxeHue
MEePEMENIEHUN U CIIOKEHHUE
CKOpPOCTEH.

PaBHOMEpPHOE 1 paBHOYCKOpPEHHOE
MPSIMOJIMHENHOE JIBH)KECHHE.
['paduxu 3aBUCUMOCTH KOOpMHAT,
CKOpPOCTH, YCKOPEHHUS, TyTH U
MepeMEIeHUS MaTePUATIbHON TOUYKH OT
BPEMEHHU.

CBoboaHoOe najeHne. Y CKOpeHue
CBOOOIHOTO MaJCHHUS.
KpuBonuHeliHoe IBH>XEHUE.
JBrm>keHue MaTepuaibHON TOUYKHU O
OKPYXHOCTH C IOCTOSIHHOU 10
MOJYJIK0 CKOPOCTBIO. YTJIOBas

CKOPOCTb, TUHEHHas ckopocTh. [lepuoa u

4acToTa 0OpaleHHUs.
L{eHTpOoCTPEMUTENBHOE YCKOPEHUE.
TexHuueckue yCcTpoucTBa U

[TpoBeneHune SKCIEpUMEHTA: H3yIECHUE
HEPaBHOMEPHOTO JIBIKCHHUS C IIEITHIO
OTIpe/IeIeHNs] MTHOBEHHOM CKOPOCTH;
UCCIICIOBAaHNE COOTHOIICHUS MEKIY
IIYTSIMH, IIPOUIEHHBIMU TEJIOM

3a TIOCJIeIOBaTEIbHBIC PaBHBIE
MPOMEXYTKH BPEMEHU IIpU
PaBHOYCKOPEHHOM JABUXEHUU

C Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO;
HN3YUCHUC IBUKCHUA TECIIA, 6pOHIeHHOFO
TOPU30HTAIBHO.

Pemenue pacu€THbIX 3a/1a4 C IBHO
3alaHHON (PU3UYECKOI MOJIETTBIO

C UCMOJIb30BaHUEM OCHOBHBIX (hopMyI
KHUHEMaTHUKU.

[Toctpoenne u aHanmu3 TpaPuKOB
3aBUCHUMOCTEH  KHMHEMaTHYEeCKHX
BEJIMYMH OT BPEMEHU

JUISL PABHOMEPHOTO
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IIPAKTUYECKOE IPUMEHEHHUE: Y PaBHOYCKOPEHHOTO IPSIMOJUHEHHOTO
CIIUJOMETD, ABUKEHUE CHAPSIOB, JIBUJKCHMS.
LICITHbIE M PEMEHHBIE TIEpe1adu Pacrnio3HaBanue pu3MUECKUX SIBICHUH B

y4eOHBIX OMBITAX U OKPY)KAIOIIEH KU3HU:
pPaBHOMEpHOE U

PaBHOYCKOPEHHOE MPSMOJIMHENHOE
JIBIKEHHE, CBOOOIHOE MaJicHUE TeM,
JBH)KEHHUE 110 OKPYKHOCTH.

OHI/IcaHI/Ie MEXAaHUYCCKOT'O ABUXCHUA C
HUCITIOJIB30BaHUEM (1)I/ISI/ILIGCKI/IX BCIIMYUH.
KOOP/JMHATA, ITyTh, IEPEMEIICHHE,
CKOpPOCTb, YCKOPEHHE.




denepanbHas pabovas nporpamma | Gusuka. 10—11 kinaccer (0a30BbIit

2.2

JnHamuka

11

[IpuHnun otHOCUTENBHOCTH ["anuies.
IIepssiii 3ak0H HproTOHA.
HNHepupanpHble CUCTEMBI OTCYETA.
Macca tena. Cuia. [IpuHnun
Cylnepro3uuuu cui. Bropoit 3akoH
HeroTona nis MaTeprabHON TOYKH.
Tpernii 3akoH HeroToHa 1151
MaTepHalbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHUS.

Cuna tspxecrtu. lepast

KOCMHYECKasd CKOPOCTh.

N3ydeHune 3aBUCUMOCTH CUJIBI YIIPYTOCTH OT
nedopmannu; CpaBHEHUE CHIT TPEHHS TOKOS,
Ka4dyC€HUA U
CKOJIbXKCHUS.
O0wbsacHenue HeBecomocTH. [IpoBenenune
HKCIIEPUMEHTA: HCCIICOBaHNE
3aBHCHUMOCTH CHJI YIIPYT'OCTH,
BO3HUKAIOIINUX B IIPYKUHE

U PE3UHOBOM 00pasIe, OT UX
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Cuna ynpyroctu. 3akoH ['yka.

Bec rena.

Tpenue. Buasl Tpenus (moxos,
CKOJIbYKEHUSI, KQaueHUS ).

Cuna tpenus. Cyxoe TpeHHeE.

Cuia TpeHUs CKOJIBKEHUS U CHIIa
Tpenust nokosi. Koapdunuent
TpeHust. Cuiia CONpOTUBIICHUS TIPU
JBIKCHUH TEJa B KUAKOCTH HIIH
rase.

[TocTynarensHoe U BpaliareiabHOE
JBIKEHHUE a0COJIFOTHO TBEPIOTO
Tena.

MoMEHT cuiibl OTHOCUTENIBHO OCH
BpameHus. I[lnedo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TENA.
TexHuueckue ycTpoiicTsa u
MPAKTHYECKOE IPUMEHEHHE:
MOLINITHUKY, IBKEHUE
UCKYCCTBEHHBIX CITYTHUKOB

nedopMaiu; N3ydeHue BHKEHUS
OpycCKa 10 HaKJIOHHOM TJIOCKOCTH;
MCCJIeI0BaHUE YCIOBUN PaBHOBECHS
TBEPAOIO Tejla, UMEIOLIEr0 OCh
BpAIICHHUSI.

OO0bsicHeHne 0coOeHHOCTEN
PaBHOMEPHOTO M PABHOYCKOPEHHOTO
MPSIMOJTUHEHHOTO JIBUYKCHHSI,
CBOOOTHOTO TIAJCHUS TEJI, TBMKCHHSI 10
OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproroHa, 3akoHa BCEMUPHOTO
TATOTCHUSL.

OOBsICHEHWE OCHOBHBIX IPUHITUTIOB
JEHCTBUS MOAUIMITHUKOB M UX
MPAKTUYECKOTO MPUMEHEHUS.
OObscHeHre ABMKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacuéTHbIX 33724 C SIBHO
3aJIaHHON (PU3UYECKO MOJIETIBIO

C UCMOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMyn AMHAMUKH.

Pacnio3znaBanue ¢pusznyeckux sBIEHUN B
yueOHBIX OMBITaX U OKpYyKarolei
JKU3HU: UHEPLINS, B3aUMOJICHCTBHE TEl.
Ananu3 GU3NYECKUX MPOILECCOB U
SBJIGHUH C MCTIOJIb30BAaHHEM 3aKOHOB U
MPUHIIMIIOB: 3aKOH BCEMUPHOTO
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Tsarorennst, |, Il u Il 3akonsl HeroToHa,
NPUHIUIT  CYNEPHO3ULIMH CUJI, TPUHIIUI
PaBHOIIPABHOCTH WHEPITUATBHBIX

CUCTEM OTCUETa

2.3

3aKOHBI COXpPAHEHUS B
MeXaHUKe

NMnynsc maTepuanbHOM TOUKH (Tena),
CUCTEMBbI MaTEPHUATIbHBIX TOYEK.
NMnynbsc cuiibl 1 ©13MEHEHHE UMITYJIbCa
Tena. 3aKOH COXPaHEHMsI UMITYJIbCa.
PeaktuBHoe asmxenue. Padora cUibL.
MomHOCTE CHIIEL.

Kunernueckas sneprus
MaTtepHuaabHOU Touku. Teopema 06
U3MEHEHUH KHHETHYECKOU

SHEPIUH.

[TorennmansHas YHEPTHUSL.
[ToreHnmanbHast SHEPIUs yIpyro
ne(GopMHUPOBAHHON MPYKUHBI.
[TorennmanbHas SHEprus Tena
BOJIN3M IOBEPXHOCTHU 3EMIIH.
IToTennuanbpHEIE U
HeNnoTeHLHaNbHble CHIIbl. CBA3b
paboThI HEMOTEHIUAIBHBIX CHJI C
U3MEHEHHEM MEeXaHUYEeCKOU

SHEPIUU CUCTEMBI Tell. 3aKOH
COXPAHEHHUSI MEXAaHUUYECKOMN

JHEPIuMu.

Ynpyrue u Heynpyrue

IIpoBeneHue sKCrepuMeHTa:
HCCJIEIOBAHME CBSI3U padOThI CUIIBI €
M3MEHEHHEM MEXaHWYEeCKOU 3Heprun
Tena

Ha MpUMepe pacTsHKEHUsT PEe3MHOBOTO
KIyTa.

Onenka aOCONIOTHBIX W OTHOCHTEIBHBIX
MOTPEIIHOCTEN  u3MepeHuil  pusmueckux
BEJIMYHH.

Pemenne pacu€THBIX 3aa4 ¢ IBHO
3alaHHON (PU3NYECKO MOJIETBIO

C UCMOJIb30BaHUEM OCHOBHBIX 3aKOHOB H
(dbopMys JMHAMUKU U 3aKOHOB
COXPAHEHUH.

Penienne kaueCTBEHHBIX 3a1a4

C OIIOPOM Ha U3YYEHHBIE B pa3lieie
«MexaHMKa» 3aKOHBI, 3aKOHOMEPHOCTH U
du3nueckre sBICHUS.

Onucanue MEXaHUYECKOTIO IBUKECHMUS C
UCIOJIb30BAHUEM (PU3UUYECKUX BEJIIMYMH:
UMITYJIbC T€JIa, KHHETUUECKasl SHEPTHs,
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CTOJIKHOBEHHUSI. [IOTEHLIMAJIbHAS SHEPIUs, MEXaHUYecKas
paboTta, MexaHU4eCKasi MOITHOCTb.

Ananmu3 (U3NYECKHUX MPOLIECCOB U

SBJICHUM C MCIIOJIb30BAHUEM 3aKOHA
COXpaHEHUs MEXaHUYECKOU dHEpruuy,

3aKOHA COXPAHEHUS UMITyJIbCa.

OObsicHEeHE OCHOBHBIX MTPUHITUTIOB
JEHCTBUS U MPAKTUYECKOTO NPUMEHEHUS
TEXHUYECKUX YCTPONCTB, TAKUX KaK:
BOJIOMET,

MIPYKWHHBIN [TUCTOJIET.

OObscHEeHrEe BUXKEHUSI paKeT C OMOpoil Ha
U3y4YeHHble (U3MYECKHE BEJIWYUHBI U
3aKOHBI MEXaHUKHU.

Hcnonp3oBanue npu NOArOTOBKE
COOOIIEHN O TPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX

MH(OPMALMOHHBIX TEXHOJOTUH AJIst

MIOMCKA, CTPYKTYpUPOBAHUS,
MHTEPIPETALMH U IPEACTABICHUS
uH(pOpMaLUY, KPUTHUECKUN aHAIIN3
nosydaemoit undopmarmu [IpoBenenue
KOCBEHHBIX U3MEPEHUI, UCCIIET0BAHUI
3aBUCHUMOCTEH (PU3NYECKUX BEITUUHH,
MIpOBEpPKa

IIPEUI0KEHHBIX TUIIOTE3

Hroro no pazneny 2
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Paznen 3. MoJiekyasipHas ¢pu3nka 1 TepMOANHAMHUKA

3.1

OcHoBBI
MOJIEKYJIAPHO-
KMHETUYECKON TEOPHUH

9

OcHOBHbIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOUN TEOPUU U UX OIIBITHOE

o6ocHOBaHME. BpOyHOBCKOE TBHKEHUE.

Huddysus. Xapakrep ABWKCHHS WU
B3aMMOJCUCTBUSA 4YacTHI] BeEIIECTBA.
Mojenu cTpoeHus Ta3os,
KUJKOCTEN U TBEPABIX TEN U
00BSICHEHHE CBOMCTB BENIECTBA

Ha OCHOBE 3THX Mojieneii. Macca u
pa3mepsl Mosiekya. KonudgecTBo
BemiecTBa. [locrosanas ABorajpo.
TermmoBoe paBHOBECHE.
Temneparypa u €€ usMepeHue.
[lIxana remnepatyp Llenbcusi.
Moaenrs naeanpHOTO rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETHYECKOM
TEOPUH HJICATHHOTO Ta3a.
AOcoroTHas TeMIIepaTypa Kak Mepa
CpeaHel KUHETUYECKOM SHEPrUun
TEIJIOBOI'O JBMIKEHHUS YaCTHI] T'a3a.
[Ixana remneparyp KenbBuHa.
I'a30BbI€ 3aKOHBI. YpaBHEHHUE
MenaeneeBa—Kianeipona.

3axoH [lanprona. M3omponeccsl

IIpoBeneHue sKCrepuMeHTa:

OIpeieNIEHnEe MAcChl BO3/IyXa

B KJIACCHOW KOMHAT€ Ha OCHOBE U3MEpPEHUN
00bEMa KOMHATHI, JaBJICHUS U TEMIIEPATYPHI
BO3/yXa B HEW;.

Ouenka aOCONIOTHBIX W OTHOCHUTEIBHBIX
MOTPEIIHOCTEN  U3MEpeHH  (U3HUYECcCKuX
BEJINYMH.

OO0bsicHEeHE OCHOBHBIX MTPUHITUTIOB
neiicTBuil TepMomeTpa 1 0apoMeTrpa u
YCJIOBHH HX 6€30TIaCHOTO MCTIOIB30BAHMS

B IIOBCEJTHEBHOU

KHU3HU.

Pacnio3naBanue pu3nyeckux sSBJICHUN B
y4eOHBIX OMBITAX U OKPYKAIOIIEH KU3HU:
muddy3usi, O(pOyHOBCKOE JBUKEHUE.
OnucaHue TEIIOBbIX SBJICHUM C
HCIOJIb30BaHUEM (PU3HUECKUX

BEJIMYMH: JJaBJICHUE Tra3a, TeMIIepaTypa,
CpeIHsisl KHHETUYecKasi SHeprus
Xa0TUYECKOTO JIBHKEHUS MOJIEKY,
CpeIHEKBaApaTUYHAs CKOPOCTh
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B MJICAILHOM T'a3€ C MOCTOSTHHBIM
KOJIMYECTBOM BEIIIECTBA.
I'paduueckoe mpeacraBneHue
M30IIPOLIECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

TexHuueckue ycTpoicTBa u
NpakTUYEeCKOe TPUMEHEHHE:
TepMOMETP, OapoMeTp

MOJIEKYIL.

Ananmu3 (U3NYECKHUX MPOILIECCOB U
sIBIICHHY ¢ ucnonb3oBanneM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOM SHEPIUU TETIOBOTO
JIBIDKEHHST MOJIEKYJT C a0COJIFOTHOM
TEMIIEPATYPOH.

Pemenue pacuéTHbIX 3a71a4 ¢ SIBHO
3alaHHON (PU3NYECKON MOJIETBIO

C UCMOJIb30BaHUEM OCHOBHBIX
nosioskenuid MKT, 3akoHOB 1 popmyn
MOJIEKYJIAPHOH (PUBHKH.

3.2

OCHOBEI
TePMOAUHAMUKHU

TepmonnHamMuyeckas cucTema.
Bnyrpennsisa sneprus
TEPMOANHAMUYECKOIN CUCTEMBI U
CrocoObl €€ U3MEHEHHSI.

KonuuectBo Temnots! u paboTa.
BuyTtpennssa 3HEprust 0JHOATOMHOIO
UJIeaJbHOrO ra3a. Buael reruonepenayu:
TEIUIONPOBOJHOCTD, KOHBEKLU,
U3JIy4yeHue. Y iejibHas

TEIUIOEMKOCTh BELIECTBA.

OneHka aOCOJIOTHBIX M OTHOCHUTEJIbHBIX
HOTPEUIHOCTeH  M3MepeHuil  uznueckux
BEJIMYUH.
W3ydenue mopeneil mapoBoi TypOUHBI,
JIBUTaTeJIsl BHYTPEHHEr0 CropaHus,
PEaKTUBHOTO JABUTATEISL.
OOBsicHeHHEe IPUHIUIIOB ACHCTBUS U
yCIOBHI 6€3011aCHOTO UCIOJIb30BAHUS
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KonunyecTBo TemioTsl

IIpU TEIUIoNepeaye.

[Tonstue 06 aquabaTHOM MpoIiecce.
[IepBblii 3aKOH TEPMOAVMHAMUKH.
[IpuMeHeHne nepBoro 3aKkoHa
TEPMOJIMHAMHKH K U30TIPOIIECCAM.
I'padmueckas nunaTepnperanys
paboThl Taza.

BTopoii 3ak0H TEpMOIMHAMHUKHY.
HeobpaTumocts mporieccos B
MIPUPOJIE.

TermoBbeie MammHbL. [IpuHIHATIET
JICCTBUS TETIOBBIX MAIUH.
[IpeobOpazoBaHus SJHEPTUHU B
TEIUIOBBIX MalIHAaX.
KoaddumumenT nonesnoro neicTBus
TEIJIOBOM MaIlIVHBI.

[uxn KapHo u ero koaddunmeHt
MOJIE3HOTO JeHCTBHUSL.
DKOJOTHYeCKHe TPOOIeMbI
TEIUIOPHEPTETHKH.

TexHuyeckue ycTponcTBa u
MPaKTHYECKOe MPUMEHEHHE:
JIBUTATENh BHYTPEHHETO CTOPaHMUs,
OBITOBOM XOJIOIUIIbHUK,
KOH/IULIUOHED

B TOBCETHEBHOW JKHU3HH JBUTATEIS
BHYTPEHHETO CrOpaHus, OBITOBOTO
XOJIOJMIIbHUKA, KOHAULIMOHEPA.
Ornucanue CBOWMCTB TN M TEILIOBBIX
SIBJIEHUM C UCIIOJIb30BAHUEM
(¢u3nyecKuX BEITUYMH: JJaBJICHHE Ira3a,
TeMIepaTypa, KOJIMIECTBO TETUIOTHI,
BHYTPEHHSSl DHEPIUsi, paboTa rasa.
Pemenue pacuéTHBIX 33724 C SBHO
3aIaHHON (PU3NYECKO MOJIETTBIO

C HMCTIOJIb30BaHHEM OCHOBHBIX 3aKOHOB U
(bopMyIT MOJIEKYISIPHOUN (PU3UKHU 1
TEPMOTUHAMHKH.

Pemennie kauecTBEHHBIX 3a/1a4

C OMOPOM Ha U3YYEHHBIE B pa3jeie
«MounekynspHas (usznka u
TEPMOIMHAMUKA» 3aKOHBI,
3aKOHOMEPHOCTH U (U3UYECKUE
SIBJICHUSL.

Pabora B rpynmnax npu ananusze
JOTIOTHUTEIbHBIX HICTOYHUKOB
uH(pOpPMaLIUHU 10 TeME
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3.3

ArperaTHble
COCTOSIHUS BELIECTBA.
@®a30BbIE NIEPEXO/IBI

[TapooOpazoBaHue v KOHJICHCAIIHSL.
Hcnapenne n kunenue.
AGCOJI0THAs U OTHOCUTEIIbHAS
BJIAKHOCTh BO31lyXa. HachlleHHBII
nap. Y aenpHas TemoTa
napooOpa3oBaHusl. 3aBUCUMOCTD
TEMIIepaTyphbl KUTICHUS OT JaBJICHUS.
TBépnoe teno. Kpucrammueckue u
aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpucTauioB. XKunkue

kpuctaiibl. COBpeMEHHbBIE
matepuansl. [naBnenue u
KpUCTaJIIU3alus. Y ieiabHas TerioTa
iasnenus. CyOnumanusi.
YpaBHEHHE TEIUIOBOTO OayiaHca.
TexHuueckue ycTpoicTea u
IIPaKTUYECKOE TPUMEHEHHUE:
TUTPOMETP U IICUXPOMETD,
KAJIOPUMETP,  TEXHOJIOTUU
MOJY4YEHUS] COBPEMEHHBIX
MaTepuajoB, B TOM YHCIIE
HaHOMaTepHaJoB,

N HAHOTCXHOJIOTNH

[IpoBeneHne HSKCIEpUMEHTa: H3MEpEHHE
OTHOCHTEJIBHOM BIIQ)KHOCTH BO3/IyXa.
Onenka aOCOJIIOTHBIX U OTHOCHUTEIbHBIX
MOTPEUIHOCTeH  HM3MEpeHHd  (pu3mUecKux
BEJIMYUH.

N3ydenne CBOWCTB HACBIIIEHHBIX

[apoB, COCOO0B N3MEPEHUS

BJIQKHOCTH

OObscHEeHrEe TPUHLIUIIOB AEUCTBUS U
yCJIOBHI 6€30TaCHOTO MCTIOJIB30BaHUS B
MOBCETHEBHO KU3HU TUTPOMETPA,
MICUXPOMETpPA, KAJIOPUMETpA.

W3yueHne TeXHOJIOTHH TTOTydeHHS
COBPEMEHHBIX MaTepUasoB, B TOM YHCIIe
HAaHOMAaTEpHAaJIOB.

Pemenne pacuéTHbIX 33724 € SIBHO

3alaHHON (PU3NYECKO MOJIETBIO

C HCIIOJIb30BaHUEM YpaBHEHUS

TEIUIOBOTO OaaHca.

Pemennie kauecTBEHHBIX 3a/1a4

C OMOPOH HA U3YYEHHBIE 3aKOHBI,

3aKOHOMCPHOCTH U (1)I/I3I/I‘leCKI/Ie

SBJICHHA 110 TEMC.
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PacnioznaBanue Gu3NYECKUX SBICHUH B
y4eOHBIX OMBITaX U OKPYXKAIOIIEH KU3HU:
nedopmarus TBEPIBIX TN, HAPEBAHUE U
OXJIQXKCHHUE TEJI, U3SMEHEHHUE arperaTHbIX
COCTOSIHUI

BEIIIECTBA M OOBSICHEHNE UX Ha OCHOBE
3aKOHOB U ()OPMYII MOJIEKYIISIPHOM
bu3uku.

Hcnonb3oBanne nHGOPMAIMOHHBIX
TEXHOJIOTHH 71 TIONCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALNH U
MpeACTaBICHHUS HHHOPMAITUN TIPU
MOJTOTOBKE COOOIIEHUH O TPUMEHEHUHN
3aKOHOB MOJIEKYJISIpHOM (pU3UKU 1
TEPMOJIMHAMUKYU B TEXHUKE

U TCXHOJIOTUAX

Hroro o pazueny 20
Pa3nen 4. DinekTpoauHaMuKa
4.1 | DuekTpocTaTHKa 9 DnexTpu3aius Ten. DIeKTPUIEeCKHi Onenka aOCOJIIOTHBIX W OTHOCHTEIBHBIX

3apsf. JIBa Bua 31nEKTpUUECKUX
3apsn0B. [IpoBogHuKH,
JURJIEKTPUKYU U TIOTYIPOBOIHUKH.
3aKOH COXpaHEHHUs IIEKTPUYECKOTO
3apsa.

BsaumonelictBue 3apsiioB. 3akoH
Kynona. ToueuHslii 251eKTpUUECKUM

3apsi. DIEKTPUIECKOE MOJIE.

MOTPEIIHOCTe  U3MEpeHHi  (U3HUYECKUX
BEJIMYHUH.

W3ydeHre NpUHLIUIIOB IEHCTBUS
ANEKTPOCKOTA, JIEKTPOMETPA,
KOHJIEHCATOpA.
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Hanpssk€HHOCTB 271EKTPUYECKOTO
noss. [IpuHnmn cynepnosunun
AJIEKTPUYECKUX NoJed. JInnuun
HaINpPsKEHHOCTU IIEKTPUYECKOTO
IOJISL.

Pabora cun anekTpocTaTH4ecKoro
noss. [lorennman. PasHocTs
noteHuuanoB. [IpoBogHUKY 1
JIMRJIEKTPUKHU B
3IEKTPOCTATHYECKOM TIOJIE.

HI/IaﬂeKTpI/ILIeCKaSI MMPOHNIIaCMOCTb.

OnekTpoéMkocTh. KoHzieHcarop.
DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJICHCATOpa. DHEeprus
3apsHKEHHOTO KOH/IEHCATOopa.
TexHuueckue ycTpoicTa u
MPaKTHYECKOE IPUMEHEHHE:!
ANEKTPOCKOI, SIEKTPOMETP,
ANEKTPOCTaTUYECKAs 3alUTa,
3a3eMJICHHE JIEKTPOIIPHOOPOB,
KOHJICHCATOP, KOMHPOBATbHBIN
anmnapar, CTpyWHbIM IPUHTEP

PaccmoTpenue pusnyecknx 0CHOBaHHIMA
ANEKTPOCTATHYECKOM 3alUThI U
3a3€MJIEHUS AJIEKTPOIPUOOPOB.
Pemrenue pacu€THbIX 3a71a4 C IBHO
3alaHHON (PU3NYECKON MOJIETIBIO

C HCTIOJIb30BaHHEM OCHOBHBIX 3aKOHOB U
(bopMyI 2IIEKTPOCTATHUKH.

Pemrenne kauecTBEHHBIX 3a/1a4

C ONOpO HAa N3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hr3HUecKue
SIBIICHHSI DJIEKTPOCTATHKH.
Pacno3znaBanue ¢puznyeckux sBIEHUN B
Y4eOHBIX OIBITaX U OKPYKAIOIIEH KU3HU:
ANIEKTPU3ALUS Tel,

B3aUMOJICHCTBHUE 3aPsI0B U OOBSICHEHUE UX

Ha OCHOBE 3aKOHOB U (popmyn
AEKTPOCTATHKH.

Onucanve N3y4eHHbIX CBOMCTB
BEILIECTBA M YJICKTPUUCCKUX SIBJICHUH C
HCIIOJIb30BaHUEM (PU3NYECKUX BEITUYHMH:
AIEKTPUYCCKHUH 3apsi,

HaHpH)KéHHOCTB QJICKTPUYCCKOI'O I10JIA,
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MOTEHLIMAJ, Pa3HOCTh IOTEHIIUAJIOB,
AJIEKTPOEMKOCT.

Ananmu3 (U3NYECKHUX MPOILIECCOB U

SIBJICHUH C MCIOJIb30BaHUEM

($u3NYECKUX 3aKOHOB: 3aKOHA

COXPaHEHHUs EKTPUUYECKOTO 3apsa,
3akoHa Kynona.

Pabora B rpynmnax npu aHainuze
JIOTIOJTHUTEIbHBIX KICTOYHUKOB HH(pOpMaLuu
Y TIOJITOTOBKE COOOIIEHUH O IPOSBICHUHN
3aKOHOB AJIEKTPOCTATUKH B OKPYXKArOIIeH
KU3HU U IPUMEHEHUU

UX B TEXHUKE

4.2

TTocTossHHEBII

AIEKTPUYECKUN TOK.

Toxu B pa3nmuyHbIX
cpenax

DJIEKTPUYECKUI TOK. Y CIIOBUS
CYILIECTBOBAHUS SJIEKTPUYECKOTO
toka. Mctounmku Toka. Cuia ToKa.
ITocTOSTHHBIN TOK.

Hanpsioxenue.

3akoH OMa Jy1s ydacTKa IeTH.
DJIEKTPUYECKOE COMTPOTUBIICHHUE.

VY enpHO€ CONpOTUBIICHUE
BemecTBa. [locienoBarenpHoe,
napasuiesibHOEe, CMEIIaHHOE
COEIMHEHUE TTPOBOTHUKOB.
PaGora snexTpudeckoro Toka.
3akoH Jlxoyns—Jlenua. MouiHocTh

QJICKTPUYCCKOT'O TOKA.

[IpoBeneHue sKCrEpUMEHTa: U3ydeHHE
CMEIIAHHOTO COEeIMHEHUsI PE3UCTOPOB;
n3Mmepenne J/]C uctoyHuka Toka u ero
BHYTPEHHETO COMPOTHUBJICHUSI.

Ouenka aOCOJIIOTHBIX U OTHOCHUTEIbHBIX
MOTPEITHOCTEH  M3MEpeHUuN  (PU3HUECKHUX
BEJIMYHUH.

OObsiCHEHHE TTPUHITUIIOB ACHUCTBUS U
yCIOBUHN 0€30MacCHOTO MPUMEHEHHS
amIepMeTpa, BOJIbTMETpa, peocTara,
HMCTOYHHKOB TOKA,

AJIEKTPOHArPEBATEIbHBIX U
AIIEKTPOOCBETUTENBHBIX TPUOOPOB,
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DNeKTpOoABMKYIIas CUJIa U TEPMOMETpPA CONPOTUBIICHUS, BAKYYMHOTO
BHYTPEHHEE COIIPOTUBIICHUE JI0J1a, TEPMUCTOPOB B (POTOPE3UCTOPOB,
UCTOYHHUKA TOKa. 3akoH OMa [IOJIYTIPOBOIHUKOBBIX AMOJIOB, FAJIbBAHUKH.
JUIS TIOJTHOM (3aMKHYTOH) Pemenne pac4€THBIX 3a71a4 C SIBHO
anekTpuueckon uenu. Koporkoe 3aJaHHOW (PU3UYECKON MOJICITBIO
3aMbIKaHHUE. C UCIIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB U
DNeKTpOHHAs MTPOBOIUMOCTD dbopmyn Tembl «[locTosTHHBIM

TBEPABIX METAIJIOB. 3aBUCUMOCTh AIEKTPUYECKUI TOK».

COIIPOTHBIICHHS METAJIJIOB Pacno3naBanue ¢pu3nyeckux sBIEHUN B
OT TEMIIEPATypHI. yueOHBIX OTBITaX U OKpYy’Karolei
CBepXnpoBOIUMOCTb. KU3HU: DJIEKTPUYECKAsI IPOBOJUMOCT,
aﬂeKTpl/IquKI/Iﬁ TOK B BaKyyMme. TCIJIOBOE, CBETOBOC, XUMUICCKOC,
CBOMCTBA DJIEKTPOHHBIX ITyYKOB. MarHuTHOE JCHCTBUS TOKA.
[Monynposoauuku. CoOCTBEHHAS U AHaJIN3 3JIEKTPUYECKUX SBICHUN U
IIpUMECHas1 NPOBOAUMOCTh IMpOoNHECCOB B ICIIAX IMMTOCTOAHHOI'O TOKA C
IIOJIyIPOBOJHHUKOB. CBoiicTBa KCII0JIb30BAHUEM 3aKOHOB: 3aKOH OMma,
p-N-nepexoa. 3aKOHOMEPHOCTH MOCJIEI0BATEIBLHOIO U
[TomynpoBoIHUKOBBIE TPUOOPHI. HapaJuICJIbHOrO COCIMHEHUA
DJNEKTPUYECKUH TOK B PaCTBOpAx U IIPOBOJTHUKOB, 3aKOH

pacIiiaBax 3JeKTPOJIUTOB. Jxoyns-JIenua.

DIIEKTPOJIMTAYECKAS TUCCOIHAIIUSL. Orcanue n3y4eHHbIX CBOUCTB
DIIEKTPOIU3. BELIECTB U JIEKTPUYECKUX SBJICHUH C
DJIEKTPUYECKUI TOK B ra3ax. UCIOJIb30BaHUEM (DPU3HUECKUX
CaMOCTOATENbHBIN U BEJIMYUH: AJIEKTPUUECKHUH 3apsij, cuiia
HECaMOCTOSITEIbHBIN pa3psia. TOKa, AJIEKTPUUECKOE HAIIPSIKEHUE,
Mounus. Ilnasma. 3IIEKTPUYECKOE COMPOTUBIICHHE,
TexHuueckue ycTpoucTsa u
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IPAKTUYECKOE IPUMEHEHUE!
aMIepMETp, BOJIBTMETP, peOcTar,
UCTOYHUKU TOKa,
3JIEKTPOHArpeBaTeIbHbIE PUOOPHI,
JJIEKTPOOCBETUTENIbHBIE IPUOOPEI,
TEPMOMETP COIPOTHBIICHHUS,
BaKyyMHBIH AMOJ, TEPMUCTOPHI U
(boTOpE3UCTOPHI,
MOJTYIPOBOIHUKOBBIN JTHOJ,
rajbBaHHKa

pa3HocTh notenmumanos, J/]C, padora
TOKa, MOIITHOCTh TOKa.

Hcnosib3oBanne MHPOPMAITUOHHBIX
TEXHOJIOTHI IS ITOMCKa,
CTPYKTYPUPOBAHUSI, UHTEPIPETALINH U
MpeACTaBICHUS HH(DOpPMAIUU TIPU
MOJrOTOBKE COOOIIEHU O MPUMEHEHHH
3aKOHOB IOCTOSIHHOTO TOKA B TEXHUKE U
TEXHOJIOTHIX

Hroro mo pazmeny 2
3
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO 6
YACOB IIO ITPOTPAMME 8
IToypouHnoe miianupoBanue 10 kiaacc
Ne Tema ypoka Tun ypoka DJIeMeHThI COAEPKAHUS TpeOGoBaHUA K YPOBHIO IOATOTOBKHU
00y4aomuxcs
Kunemaruka (64)
1. | Yro uzyyaer KomOunupo- | ®dusnka kak Hayka. Hayunsle | [IoHMMATh CMBIC] OHATHS «(pu3ndeckoe
mexauuka. Cucrema BaHHBIH METO/IbI IIO3HAHMS OKPYKaro- | ABJICHHE.
orcuera. [Tonoxenne | YPOK 3HaTh POJib IKCIEPUMEHTA

MaTepHaIbHONU TOUKU
B IIPOCTPAHCTBE.

IIEr0 MUpa U UX OTJIMYUE OT
JPYTUX METOJIOB O3HAHUA.
MonenupoBanue
(hu3HUECKUX SIBICHUN U
npoueccoB. Ouznueckue

1 TCOPHHU B ITPOLECCCE NO3ZHAHUA ITPUPOJbI
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3aKOHBI.
Buaebl neuxenus. | Jlekuus Mexanuyeckoe JBHKeHHe, | 3HATh: OCHOBHbIC IOHSATHS: 3aKOH,,
Mexanuyeckoe ero BUJbI U BellecTBO, B3aumojeiicreue CMbIc
ABUIKEHHeE. OTHOCUTEJIbHOCTb. (pu3nyecknx BeJMYUH: CKOPOCTb, YCKO-
Ilepememenue u IMpuHuun peHne, Macca
CKOpPOCTH NIPpH OTHOCUTEJILHOCTH
PaBHOMEPHOM TI'amnies.
JABHKEHHH.
YpaBHeHue Komo0unupo | Marepuaiabnas Touka, 3HaTh: OCHOBIibIe MOHATHS, YyPABHEHHE
PABHOYCKOPEHHOI | -  BaHHBIH | NepeMelleHHe, CKOPOCTh, PABHOMEPHOI0 IBHKEHHUS.
0 ABUKEHMS YPOK NyTh. Y paBHeHHE
MrHoBeHHAast PABHOMEPHOI'0 IBHKEHU S
CKOpOCTH.
I'padguxn Komou- Cesa3b Mex1y CTpouts ¥ YNTATH IPAQUKH, BbIPAKAIOLIME
NPAMOJIMHENHOT 0 HHUPO- KHHEMAaTHYeCKUMU 3aBHCHUMOCTH KHHEMAaTHYECKHX BEJIUYMH OT
PAaBHOYCKOPEHHOI0 | BaHHBIN BEeJIUYUHAMU NPU BpemeHu AHanu3 ("'papukon
ABHIKEHUS YPOK PaBHOMEpPHOM
Pernenue 3agau. NMPSIMOJIMHEHHOM

auaxenuu (PIL)
OsukeHne Ten c Komou- Du3HYecCKHl CMbICJ YMeThb paccUuTHIBATH YCKOPEHHE, CKOPOCTh
NMNOCTOAHHbIM HHUPO- PABHOYCKOPECHHOI'0 Ipu PABHOYCKOPCHHOM IIpSIMOJIHHCﬁHOM
yCKOpEeHMeMm BaHHbII JABHKEHUS U asuskenuu (PYIL)
c80604HOM0 YPOK PaBHO3aMeAJICHHOT 0
nafeHua. ABHIKEH U3
KonTpoabHast NepemelseHune» YmeTb cocTaBnAatb ypasHeHua PYIMA.. umtaTtb
pabora 1o reme ypaBHeHue u cTpouTb rpadumku PYNA
«BH}IBI ABUKCHUA PaBHOYCKOpPEHHOro

ABUXKeHUA

OvHamuka (114)
3axons! HproTOHA. Komon- IlepBbiii 3axkon HeroTona. | IloHMMaTh CMBICJ NOHATHI: HHEPUHS,
[Tpuaun HHUpO- HNuepuus. UnepTHOCTE. uHepTHOCTD IIpuBOANTE NpUMeEpHI
OTHOCHUTEIBHOCTHU BAHHBINI HNuepunanbHbie 1 HHEPUHUAJBbHOUH CUCTEMbI M

. 10-11 knaccel (0a30BbIi
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lanunes. YPOK HeMHepUHaJIbHbIE HEMHEPUHAJIbHOUH CHCTEMbI
CHCTEMBbI 0TCYETA.

8. | T paBuranmmonHas KomOunup | I'paBuTanuonHas cuJa. 3HaTh GOpMYITHPOBKY 3aKOHA BCEMHPHOT0
cuia. 3akoH OBaHHBII 3aKOH BCEMHPHOTI0 TATOTEHUA
BCEMHUPHOTO YPOK TATOTEeHUsA
TATOTEHUSL.

9. | Cuna tsxectu Bec KomOunup | Cuiua tsiskectu. Bec Tesia. 3HaTh U. yMeTh 00BbSICHUTB, YTO TAKOE CHJIA
Tena. HeBecoMoCTh. | OBaHHBIM HeBecomoctb.  I'paHuubl | TAXKeCTH, BeC Tejla, HEBECOMOCTh. 3HATH

YPOK NMPUMEHNUMOCTH TOYKY NPUJIOKEHHUs Beca TeJa.
KJIACCHYECKOW MEeXaHUKHU.

10.| Cwuna ynpyroctw. KomOunup | Cuaa ynpyroctu. 3akoH | 3HaTh CHIIY YOPYIocTH, 3akoH I'yka.
3akoH ['yka. OBAHHBIH I'yka. YMeTh pemiath 3a1a4M 10 JAHHON TeMe.
Cuna Tpenus. YPOK

11.| JIBmxeHuUe TeI Moy JIBrxeHHe Tell MOJ yrioM K | YMeTh peliaTh 3a1a4M MO JaHHOM Teme
YTJIOM K TOPHU30HTY TOPU30HTY

12.| JIBwxeHue Ten JIBukeHue Ten OpOLIEHHBIX | YMeTh pemaTth 3a1a4u M0 JaAHHOW TeMe
OpOILIEHHBIX TOPU30HTAIIBHO
TOPU30HTAIBHO

13.| JBuxeHue nox KomOunup | /IBukeHue moj aeiicTBUeM | YMeThb peliaTh 3aa4M 110 JAHHOW TeMe.
JNENCTBUEM OBAHHBIH HECKOJIbKHUX CHJI:
HECKOJIBKUX CUJITIO | YPOK ABHKEHHE T10
TOPU30HTAIIN TOPU30HTAJIN

14.| JIBu:keHHEe MO JIBusKkeHMe Mo AeCTBHEM | YMeTh pemiaTh 3a1a4M 10 JAHHOH Teme
aeficTBueM HEeCKOJbKHUX CHJI:
HECKOJIbKHUX CHJI: JABHIKEHHE 110 OKPYKHOCTH
ABHKEHHE T10
OKPYKHOCTH

15.| JIBmxeHue 1Mo KomOunup JIBu:keHMe noj AeiicTBMEeM | YMeTh pemiaTh 3a1a4M 10 JAHHOH Teme
JIEUCTBUEM OBAHHBIU HECKOJIbKHUX CHJI:
HECKOJIBKUX CWJITIO | YPOK JABHKEHME 110 HAKJIOHHOMN
HAKJIOHHOMN IJIOCKOCTH
MIJIOCKOCTH

16.| [BmwxeHue JIBM>KE€HHUE CBSI3aHHBIX TEI YMers pemiath 3aa4M 110 JAHHOH TeMe
CBSI3aHHBIX TeJ

17.| KonrtponpHas Ypok YMeTh NpUMEHSATDH NOJYYeHHbIe 3HAHUA HA
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pabota o Teme NPoBePKH NMPaKTUKe
«/IlnHamuka» 3HAHUM
3akoHbI coxpaHeHnus (54.)

18 | Mmmynec. 3akoH KomOunnp | Umnyabc. 3akon 3HaTh  cMbICad  (QU3MYECKHX  BeJIHYMH:
COXpaHEHHUS OBaHHBII COXpaHeHHMs UMITYJIbCa. HMIIYJbC TeJa, HMIYJbC CHJIbI; CMBIC]I
UMITyJIbCa YPOK IIpoBenenne onbITOB, (puznuecknx 3aKoHOB KJIACCUYeCKOi
PeaktuBHOE WTIOCTPUPYIOLIUX MeXaHNKH; COXpPaHeHUe IHEePIruu, MMIYJIbCca.
JBIKECHHUE. NposiBJICHHE COXPAHEHU S I'panunbl NpUMEeHUMOCTH

HMIIYJIbCA

14 | PaGoTa cuibl. KomOunup | PabGora cuiabl. MomHocTh. | 3HATH cMbIC] (pU3NYeCKUX BeJTUYHH:
MontHoCTb. OBaHHBII JHeprus. Kunerndeckas padoThl, MOIIIHOCTH, KHHETHYECKOM
OHeprusl. YPOK JHEpPrus JHEPrum
Kunetnueckas
SHEPrHUst

19 | PaboTa cubl KomOunupo | PaGora cuibl TsizkecTH, 3HaTh CMBICT (PU3NYECKHUX BEJIHYMH:
TSKECTH, - BAHHbII YIPYIOCTH. PadoOThI CHJIBI THAKECTH, YIIPYTOCTH,
YIPYTOCTH. YPOK IHoTreHuMaabHAs JHEPIrUusi. | MOTEHUMAJIBLHON IHEPIUs
IlorennuanbHas
SHEpPrusl.

20 | 3akoH coXpaHEHUS KomOunup | 3akoH coxpaHeHust 3HATh rpaHUIBI IPMMEHUMOCTH 3aKOHA
MIOJIHOM OBAHHBIH MOJIHOM MeXaHNYeCKOMH COXPAHEHHS MOJHON MeXaHMYeCKOo
MEXaHUYEeCKOMN YPOK JHEPrum JHEPrum
SHEPIruu

21 | KoHutposibHas Ypok YMeTh NpUMEHSATH MOJy4YeHHbIC 3HAHUA HA
paboTa 1o Teme NPOBEPKH NMPAKTHKeE
«3aKOHBI 3HAHUM
COXpaHEHU»

OcunoBbl MKT (104)

22 | OcHOBHBIE Komou- OcHoOBHbBIE NOJIOKEHUSA IToanMaTh CMBICJI, IOHATHIA: aTOM, aTOMHO€

MOJIOKEHUS HUpO- MOJICKYJISIPHO- SIAPO, KOJIMYECTBO BellecTBa, Macca
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MOJIEKYJIIPHO- BaHHBIH KHHETHYeCKOIl Teopun MOJIEKY.JT
KMHETUYECKOMN YPOK Macca mMoJeky.1.
Teopun Macca KoanuecTBO BenecTna,
MOJIEKYIL. MOJISIpHasi Macca
KomuaectBo
BEIIeCTBA
23 | WpeanbHbIN ra3 B Komou- dusnveckas Mojaeab 3HaTh MOJeIb HAEAJLHOr0 ra3a
MOJIEKYJISIPHO- HUpo- HI€ATbHOI0 ra3a
KUHETHUYCCKOM BaHHBIH
TEOpUHU YPOK
24 | OcHoBHOe Kombu- OcHOBHOe ypaBHeHue YmeTb NPUMEHATb OCHOBHOE ypaBHEeHue
ypaBHeHue HHPO- MOIEKYIIPHO- MOIEKYNAAPHO- KUHETUYECKOU TeOpUU Ha
MOJIeKYIAPHO- BaHHbII KUMHETU4YeCKOo Teopmm NnpaKkTuKe
KUHEeTU4YecKoi YPOK
Teopumn
26 | OmpenencHue Komou- TenyioBoe NBHKEHHE AHaJIM3UPOBATH COCTOSIHHE TEIJIOBOI0
TeMIIepaTypbl HUPO- MOJIEKYJI pPaBHOBecHs BellecTBa
BaHHBII
YPOK
27 | Ckopoctu mojiekyn | Komou Onpenesienne  ckopocrteill | 3HATH XapaKTEPUCTUKH MOJIEKYJI
raza HHUPO MoJsiekya raza TemioBoe
BaHHBIH JABHKEHHE MOJIEKYJI
YPOK
28 | YpaBHeHUE Komou- JlaBjienue rasa. 3HaTh: GU3NYECKN CMBICJ OHSATHIA:
Menpgeneena- HUPO- YpaBHeHHe COCTOSIHUS o0beMa, 1aBJICHHS, MACChI, X CBSI3b MEKIY
Kunaitnepona. BAHHBINI HIeAJILHOr0 ra3a co0oi
VYpaBHeHnue YPOK
COCTOSIHHS nuae-
aJbHOTO raza
29 | TI'a30BbIC 3aKOHBI Kom6u- H3onpoueccs 3HaTh: H30MPOLECCHI M MX 3HAYEHHE B KU3HU
HHUPO-
BaHHbDIH

YPOK
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30 | Pemenue 3a1au 1o | Ypok- YMeTh: NPUMEHATb NONyYeHHble 3HaHUA Ha
TEME:! MpakTHKYM npakTuKe
«l'a3oBble 3aKOHbI»
31 | KontposbHas Ypok YMeTh: NPUMEHATb NONYYEeHHbIe 3HaHUA Ha
pabora 1o Teme KOHTpOUISI npaKTuKe
«OcnoBbel MKT u
ra3oBbI€ 3aKOHBI»
Tepmoannamuka (8 )
32 | Bayrpenuss Komo6u- BHyTpeHHAA 3Heprua. 3HaTh: BHYTPEHHIOK 3Hepruto u pabory B
sueprus. Pabora B HHUPO- PaboTta B TepMmogMHAMUKE | TEPMOAUHAMUKE
TEPMOJUHAMUKE BaHHbBIN
YPOK
33 | Kommuecto Komomu- Kosan4yecTBO TenjoThl. 3HATh:
TETIOTHI. HHUPO- MOHSITHE «TeMJIO00MEeHa)
BaHHbII
YPOK
34 | Pemenue 3amad4 1o Ypoxk- YMeTh: NpUMEHATb Noly4YeHHble 3HaHUA Ha
TEME: MPaKTHKYM npakTuke
«BuyTpeHHss
SHEPrus
KonuuectBo
TETUIOTHDY.
35 | Mepsbliii 3aKOH Komo6u- MepBblit 3aKOH YMeTh: NPUMEHSITH NepBbiA 3aKOH
TepMOAUHAMUKMU. HHUpO- TEPMOANHAMMUKM. TEPMOAMHAMUKK NPU peLueHnm 3aaau
BaHHBIN
Ypox
36 | Ilpumenenue Komon- IIpuMeneHue nepBoro YMers:
MIEPBOro 3aKOHA HHUPO- 3aKOHA TEPMOAMHAMMKH K | NPHMEHSATH NEePBbIi 3aKOH TEPMOIHHAMUKH
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TEPMOAMHAMUKHU K BAHHBIN Pa3IHYHBIM K pPa3JM4YHbIM H30MpoLeccam
pa3IUYHBIM YPOK usonpoueccam
u3oIpoLeccam HeoOpaTumocts
TeIJIOBBIX NPOIECCOB
37 | TennoBele Komou- IMpuHuun xeiicreus VYMerTh:
JIBUTATEIH. KIIZ | uupo- TeNJIOBOT0 ABUIATeJIsl. Ha3bIBAaTh IK0JIOTHYeCKHe Mpo0JieMbl, CBf-
TETJIOBBIX JIBUTa- | BaHHBIN KII/I TensioBbIX 3aHHbIE ¢ padoToii TeNJOBbIX ABUTaTeJIei
Tenen YPOK ABHUrareJiei
38 | Permienue 3ama4 1o Ypok- YMeTb: NPUMEHATb NO/Ily4eHHble 3HAHUM HA
TeMe «OCHOBEI NPAKTHKYM npakTuke
TEPMOTUTHAMUKI)
39 | KonTposbHas Ypok YMmeTb: NPMMEHATb NO/Ily4eHHble 3HAaHUU Ha
pabote mo KOHTPOJISI npakTuke
TeMe«OCHOBBI
TEPMOJMHAMUKI)
ArperaTHble COCTOAHUA
sewecrsa (3u.)
40 | HacelteHHBIH TTap Komou- [TapooOpazoBanue u 3uatb: [lapoobpazoBanue 1 KOHACHCALKS.
HUPO- koHJeHcauus. Ucnapenue n | Mcnapenue n kunenue HacbleHHsii nap
BaHHbII kunenne HaceiieHnHslii nap
YPOK
41 | BnaxuocTtb Bo3nyxa | Komou- AGcomoTHas U 3HaTh: AOGCOJIIOTHYIO U OTHOCHTEIILHYIO
HHUPO- OTHOCHUTCIIbHAsA BJIaAXKHOCTb BIaXXHOCTb BO31yXa, 00BLsICHEHHE
BaHHBII BO3yXa. MPUHLUIIOB JEHCTBUS U YCIOBUI
YpoK 0€3011aCHOT0 UCII0JIb30BaHUs B
MOBCEHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETpA, KaJIOPUMETPA.
41 | Teepable Tena Komo6u- Tsépnoe Temno. VMeTh: pemarh Ka4eCTBEHHBIX 3a/1a4
HHUPO- Kpucranmaeckue 1 C OIIOPOM Ha N3YYEHHBIE 3aKOHBI,
BaHHBIN amop(dHbIe Tena.

YPOK

AHU30TpOINS CBOICTB

3aKOHOMCPHOCTH U (I)I/ISI/I‘{CCKI/IC SABJICHUA 110
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KpUCTAJIJIOB.

TEMCE.

duexkTpocraTuka (94)

42 | Yro Takoe Ypok DileKTpr4ecKoe mnoJie. IIpuBOAUTHL IPUMeEPHI 3JIEKTPU3ALMH TeJl.
AJIEKTPOAMHAMUKA. U3ydyeHust DileKTpuyecKoe IMonnMaTth cMbIca PU3HYECKUX BeJINYMH:
DnexTpusamnus Tei. HOBOT'0O B3auMojeiicreue 3aKoH 3apsij, 3J1eMEeHTApPHbIN 3J1eKTPUYeCKUH
JIBa posa 3apsaoB. MaTepuajia | COXpaHEHHS 3apsjg
3aKOH COXpaHEHUs 3JIEKTPUYeCKOro 3apsjaa
AIIEKTPUYECKOTO
3aps

43 | 3akou Kymona Komo6upo- Du3nyecKHil CMBICJ ONbITA | 3HATh TPAHULIBI IPUMEHUMOCTH 3aKOHA

BaHHBIN Kyaona. I'papuueckoe Kyiiona
YPOK U300paxkeHue aeicTBUs
3apsa0B

44 | DnexTpuyeckoe Ypok DJleKTpuuecKoe mnoJe. 3HATh: NPUHIMI CYNEPNO3ULUH 110JIeH,
ToJIE. U3ydeHust Hanps:xkeHHOCTB 3J1eK- CPABHUBATH HANIPSIKEHHOCTH B PAa3JIMYHbIX
HanpspkenHocts HOBOT'0 TPUYECKOTO MOJISL. TOYKAX
IEKTPUYECKOTO Mmare IpuHIun cynepno3uumuu
T10JIS. puaJa noJiei

45 | TIpoBoTHUKH KomoOounu- IIpoBogHUKH H | 3HaTh: MOBeJAeHUEe MPOBOJHNUKOB U
TUDIIEKTPUKHU POBaHHBIN | IMDJIEKTPUKHU B | JUJIEKTPHKOB B 3JIEKTPHYECKOM 101
IEKTPUIECKOM YPOK 3JIEKTPUYECKOM I10J1e
1noJje

46 | [Morenmman snektpo- | Komounu- | IloTeHnMaabHbIE MoJisl. | 3HAaTh: KapTHHY IKBUIIOTCHIHAIBHBIX
CTaTHUYECKOTO OJIS POBAaHHBIH | DKBHIOTECHIHMAJIbHbIE NOBEPXHOCTEH JJIEKTPUYECKHUX MOoJIei

YPOK TOBEPXHOCTH
JJIEKTPUYECKHX I0JIei

47 | DIeKTpOEMKOCTb. Komo0nnn IIEKTPOEMKOCTh 3HaTh: NPUMEHEHNE U COeIMHEHNEe KOHIeH a-
Konpnencaropsl. POBaHHBIN | KOHAEHcaTOpa DHEPrus TOPOB. DHEPIUs 3apsUKEHHOT0 KOHJEHCcaTopa
OHeprus YPOK 3apsHKEHHOT0 KOHJIEHCAaTOpa
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3apsKEHHOTO
KOHJIEHCATOpa

49 | Pemenwue 3a1a4 1o Ypok- YMeTh: HCIOJIb30BATh MPUOOPETEHHBIE
TeMe IPAKTHKYM 3HAHUSA NPHU PelIeHNH 3a1a4
«INEKTPOCTATUKAY

50 | KonTponbHas Ypok- YMeTh: HCO0/Ib30BATH MPUOOPETEeHHbIE
pabora 1o Teme NPaKTHKYM 3HAHUS NPHU PelIeHUH 3a1a4
«INEKTPOCTATUKAY

dnexkTpuyeckuii Tok (84)

ol | DnekTpudeckuit Ypok OuexTpuyeckuii Tok. Cuiia | 3HaTh: yCJI0BHA CylIeCTBOBAHUSA
ToK. CHuiia Toka. U3YYeHUs Toka 3akoH Owma s | JIEKTPUYecKoro Toka. 3akoH Owma s
3akon Oma mia HOBOTIO yJacTKa Ienu yJacTKa Ienu
y4acTKa 1eru MarTepuaja

52 | TMocaexoBarennno | Komouuup IMocaenoBaTennLHOE U 3HATE: 3aKOHEI MOCJIEeI0BATEILHOI0 U
e U napajjieji-Hoe | OBAaHHBIH napasuiejibHoe napajuiejibHOero coelMHeHue MPOBOIHNKOB
coelMHEHHUE YPOK coelMHEHHE MPOBOIHHKOB
NMPOBOIHUKOB

53 | JlabGoparopHas KomOunup CoennHeHHe MPOBOIHUKOB | 3HATh:
pabota OBaHHBII cXeMbl COe/IMHEHUsI POBOHNUKOB
«[locnenoBarenbHO | ypoOK
€ ¥ TmapajljIebHOe
COC/IMHCH
MTPOBOTHUKOBY

54 | PaGora u MomHOCTh | KoMOuHMp Cas3b Mexk1y MOIIHOCTHIO | [loHMMaTh: cMbICa (PU3MYECKHX BEJIMYHH:
JJIEKTPUYECKOTO OBaHHBIN U padoTou padoTra, MOIIHOCTH
TOKa YPOK 3JIEKTPUYECKOI0 TOKA

95 | DnektpoaBmwxkymas | Komounup DJIeKTPOABHMKY el cuiibl. | 3HaTh: cMBIC] 3akoHa OMa 1151 MOTHOM
cuna. 3akoH Oma OBAHHBIN 3akon OMa 1J151 OJTHOM e
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JUIs IOJIHOM Lienu YPOK nenu

56 | JlaGopaTtopHas Ypok- HN3mepenue TpeHupoBaTh NpaKTHYECKUE HABBIKU
pabora «M3mepenne npakTukym | JMEKTPOIBHIKYINEH CHIIbI PadoTHI € 3J1eKTPOU3MePHUTEIbHbIMH
SCnu U BHYTPEHHEro co- npudopamu
BHYTPEHHETO NPOTHUBJICHUS] HCTOYHUKA
CONPOTUBIICHUS TOKAa
VCTOYHUKA TOKa»

o7 | Pemenue 3amau o | Ypok- YMeTb: NPMMEHATb NO/ly4YeHHble 3HAHUM Ha
TEeME « NMPaKTHKYM npaKkTuKke
DIEeKTPOABMKYILAS
cuia. 3akoH Oma
JUTS TIOJTHOU IIEITH)

58 | KonTpoJbHas Ypoxk- YMmeTb: NPUMEHATb NoJly4eHHble 3HaHUM Ha
padora mo reme IPAKTHKYM npakTuKe
«3aKOHBI
MOCTOSTHHOI'0
TOKa»

DJIeKTPUIECKHUii TOK B
cpenax (64.)

59 | DnekTpuyeckas KomOounup IIpakTnyeckoe 3HaTh: gopmysy pacuera 3aBUCMMOCTH
NPOBOANMOCTh OBaHHbBII NPHMEHEeHHe CONPOTHBJICHUS NIPOBOHUKA OT
Pa3JIMYHBIX YPOK CBEPXIPOBOHUKOB TeMIepaTypsbl
BELIECTB.

60 | Dnextpuyeckuii Tok | Komounup IIpakTH4eckoe 3HaTh: yCTPOICTBO M NPUMEHEHHUE MOJIYIPO-
B OBAHHBII NpHUMeHeHHe B BOJHHMKOBBIX IPHOOPOB
noJrynpoBogHukaxIl | ypok MOBCEHEBHOM KNU3HHU
pHUMEHEHHE TI0JIY- (pusuyecknx 3HAHUH 0O
ITPOBOJHUKOBBIX NPHUMEHeHUH
npubOpOB. NOJIYNPOBOIHMKOBBIX

npudopoB
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61 | Dnexrpuyeckuii Tok | KoMounup DJIeKTpUYeCKHii TOK B 3HaThb: /Inoa. DieKTPOHHbBIE MYYKH,

B BakyyMe. J(no. OBaHHBIH Bakyyme. /luox.
DneKTpOHHbIE YPOK DJIeKTPOHHbIE IyYKH
MYYKH.

62 | Dnexrpuyeckuii Tok | KoMounup DJIeKTpUYeCKHii TOK B 3HaTh: JIEKTPUYECKHIl TOK B JKHIKOCTSX.
B KUJKOCTSAX. 3aKOH | OBAHHBIM JKUAKOCTAX. 3aKOH 3aKoH 3J1eKTpoJiM3a, IPUMEHEeHHue
AJIEKTPOJIN3A. YPOK 3JIEKTPOJIN3a. 3JIEKTPOJIN3a

63 | Dnexrpuyecknii TOk | KomMouHup DJIeKTpUYeCKHii TOK B 3HAaTh: IJIEKTPUYECKHIl TOK B
B raszax. OBAaHHBII razax. CaMoCTOSAITeJIbHBII | ra3ax, cCaMOCTOATEJbHbIN 1
CaMoCTOATENBHBINA U | YPOK U HeCaMOoCTOS TeIbHbII HEeCaMOCTOSATeJIbHbII
HECaMOCTOSTEIbHbBIN pa3paabl. pa3paabl.
pa3psibl.

64 | Pemenue 3a1a4 1o Ypok- YmeTb: NPUMEHATb NOJ/ly4eHHbIe 3HAHUW Ha
TeME NPAKTHKYM npaKkTuKe
«ONEeKTPUYECKUI
TOK B Pa3JIM4HBIX
cpeaax»

65 | HroroBeli ypokmo | Ypok- YMmeTb: NPUMEHATb NolyYeHHble 3HAHUU Ha
TeME NPaKTHKYM NpPaKTuke
«INEKTPUYECKNM
TOK B cpeaax»

66 | TIpomexyrounas Ypok -
arTecTanys NPAKTURYM

67 | Pemenue TecToB Ypok -

EI'Drp. C NPaKTHKYM

68 | Pemenne TecToB Ypok -
EI'D rp. NPaKTUKYM
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11 KJIACC

Ne Hanverosarie Kommuectso OcHoBHbIE eATEIBHOC

0 JIMYECTB HOBHBIC BUIBI ACITCILHOCTH
A3767I0B 1 TeM [IporpammHoOe conepkanue LA
pasa 9aCcoB 00y4aroIuxcs

0 y4eOHOTO IpeaMeTa

/

1|
Paznes 1. DnexkTpoamHaMuka

1.1 | MaruauTHOE moJe. 1 [TocTostHHBIE MAarHUTHI. [IpoBeneHune FKCIIEpUMEHTA: U3YUYECHHE

3

DJIEKTpOMarHuTHas

WHIYKIHS

B3anMonelicTBie MOCTOSTHHBIX
MarHuToB. MarauTHOE 1moJIe.
BekTop MarHUTHOM WHIYKIWH.
[IpuHIMT cynepno3uIuu
MarHUTHBIX noJeH. JInaun
MarHuTHOW uHAyKuu. Kaptuna
JIMHUI MarHUTHOW MHAYKLIMH OIS
IMOCTOSIHHBIX MarHUTOB.

MarauTHoO€ 10Jie MPOBOIHUKA

¢ TokoM. KapTuHa JTUHUI MHIYKIUH
MarHUTHOTO II0JIs JJIMHHOTO
IPSIMOTO IPOBOJIHUKA U 3AMKHYTOTO
KOJIBLIEBOT'O ITPOBOIHHUKA, KATYILIKH
¢ TokoM. OnbIT DpcTena.
BzaumonericTBue NpoBOTHUKOB

C TOKOM.

Cuna Amniepa, €€ MOAYJIb U
HalpaBJICHUE.

Cuna Jlopenua, e€ Monynb u

MarHUTHOTO TIOJIA KaTYIIKU C TOKOM;
HCCIEN0BaHNE JEHCTBUS ITOCTOSHHOIO
MAarHuTa Ha paMKy ¢ TOKOM;
HCCIICIOBAHNE SIBIICHUS
AIEKTPOMArHUTHON MHIYKIIUH.

O11eHKa a0COIOTHBIX M OTHOCHTEILHBIX
MOTPEUTHOCTEN U3MEPEHUH (PU3NUECKUX
BCJINYHH.

OObsicHEeHHEe TPUHITUTIOB ACHCTBUS U
YCIIOBHH 0€30MacHOT0 MPUMEHEHHS
IMOCTOSIHHBIX MarHuTOB,
AJIEKTPOMArHUTOB, AJIEKTPOIBUTATES,
YCKOPUTEIJIEH 3JIEMEHTAPHBIX YACTHII,
WHIYKIIUOHHOM MeYH.

Pemenue pacu€THbIx 3a1a4

Ha MpUMEeHeHue POPMYI TEMBI
«MarauTHoe nose. DIeKTpoOMarHiuTHas
WHIYKIUSD.

Pemenne kauecTBEHHBIX 3aa4
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HarpasiieHUe. J[BUKeHue C OIIOpPOM Ha U3YYEHHBIE 3aKOHBI,
3apsKCHHOM YaCTHULBI 3aKOHOMEPHOCTH U (PU3HUECKHUE
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B OJIHOPOJIHOM MarHUTHOM MOJI€.
Pa6ota cumnsl Jlopenna.

SIBneHue 371eKTPOMarHuTHOU
nHaykuuu. [ToTok BekTopa
MarHUTHOM MHIYKIIUH.
DIEeKTPOABMIKYIIAS CUJIA MHTYKIIUH.
3aKOH 3JEKTPOMArHUTHOM

nHaykuu @apanes.

BuxpeBoe anexkrpudeckoe mnoue.
DIIEKTPOABMIKYIIAS CUJIa UHAYKIIMU B
MMPOBOJTHUKE, ABMKYIIEMCS
MOCTYNAaTENbHO B OJJTHOPOTHOM
MarHUTHOM TIOJIE.

[TpaBuiio Jlenma.

NHnykTuBHOCTH. SIBIEHUE
CaMOMHIYKIMH. DIEKTPOIBUKYIIIAS
CHJIa CAMOMH/TYKIIHH.

DHeprust MarHUTHOTO TOJISl KaTyLIKU C
TOKOM.

DNEeKTPOMarHUTHOE TOJIE.
TexHuueckue ycTpoicTea u
MPaKTHYECKOE IPUMEHEHUE!
MOCTOSIHHBIE MArHUTHI,
ANEKTPOMATHUTHI,

ANEKTPOABUTaTENb, YCKOPUTEIU
3JIEMEHTaPHBIX YaCTHII,

WHAYKIIMOHHAA II€Yb

SIBJICHUS TeMbI « MarHuTHOE MoJe.
DJIeKTpOMAarHuTHAsE WHIYKITUS.
OrnpezeneHne HaMpaBJICHUsI BEKTOpa
WHIYKIIUX MarHATHOTO TOJIS
MIPOBOJIHUKA C TOKOM, CUJIbI AMIIepa U
cuiiel JlopeHnia.

Pacno3naBanue ¢pu3nyeckux sBIEHUN B
y4eOHBIX OIBITAX U OKPYXKAIOIIEH KU3HU:
B3aHMMOJICHCTBHE MAarHUTOB,
ANIEKTPOMArHUTHASI HHIYKITUS, IEHCTBHE
MarHMTHOTO TIOJIS Ha MPOBOJTHUK C TOKOM
Y JIBYOKYIIUNCS 3apsijl.

AHanu3 3eKTPOMArHUTHBIX SIBJICHUN C
HCITOJIb30BAHNEM 3aKOHA
EKTPOMArHUTHOM  WHIYKIIUH.
Onucanve W3y4EHHBIX CBOWCTB
BEIIECTB U 3JIEKTPOMArHUTHBIX
SBJICHUH C UCTIOJIb30BaHUEM
(bu3NYECKUX BETUYNH: HHIYKIUSI
MarHuTHOTO 10JIs, cujla AmIiepa, cuia
JlopeHa, UHIYKTUBHOCTb KaTYyLIKH,
SHEPIrHUsl JAEKTPUYECKOTO U MATHUTHOTO
nojeun

Hroro no pazgeny
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Pa3pen 2. Kosie0anus 1 BOJHBI

2.1

MexaHnueckue 1
3JEKTPOMArHUTHbBIE
KoJie0anus

12

Konebarenbhas cucrema.
CB00OOIHBIE MEXaHUYECKUE
koseOaHus. 'apmoHnyeckue
konebanus. [lepuon, yacroTa,
aMITuTyna u ¢dasza KojiebaHuH.
[IpyXMHHBIA MasTHUK.
MaremaTnuecKkuii MasiTHHK.
YpaBHEHHE FrapMOHMYECKUX
koJsiebanuii. [IpeBpamenne sHeprun
MPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHblil KOHTYD.
CB0OOHBIC DTIEKTPOMArHUTHBIE
KO0JIEOaHUS B UIE€AIbHOM
K0J1e0aTeIbHOM KOHTYpEe. AHAJIOTHUS
MEXy MEXaHUYECKUMH U
JNIEKTPOMArHUTHBIMH KOJICOAaHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPruu B U€aIbHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyXaroLuX
KoseOaHusX. BoiHyX1eHHbIE
MeXaHUYEeCKHe KOJIeOaHMUsl.
Pe3onanc. BeiHyx1eHHBIE
ANIEKTPOMArHUTHBIE KOJIeOaHusI.
IIepeMeHHBIN TOK.
CuHyconJalbHbIN IEPEMEHHBIN TOK.

HccenenoBanue napameTpos
K0J1e0aTeIbHON CUCTEMBI — [IEpHO/Ia,
YacTOTHI, aMIUTUTY/IbI U (pa3bl

Kosie0aHuii (PY>KMHHBIA W/WITH
MaTeMaTUYeCKHI MasTHUK).

HaGmrogenne 3aryxarmommx KoJieOaHUH.
UccnenoBanue CBOWCTB  BBIHYXKJIEHHBIX
KoJe0aHui.

Ha6mronenue pezonanca. [IpoBenenue
AKCIEPUMEHTA: UCCIIEeI0BaHUE
3aBUCHUMOCTH TIEPHO]1a MAJTBIX

KojeOaHui rpy3a Ha HUTU

OT JUTMHBI HUTU U MacChl Tpy3a;
UCCIIeJOBaHUE TEPEMEHHOTO TOKA B

LeNU U3 NOCIe0BaTENbHO

COEIMHEHHBIX KOH/IEHCATOPa, KaTyIIKH U
pe3ucTopa.

Ouenka aOCONIOTHBIX W OTHOCHTEIBHBIX
MOTPEUTHOCTEH  M3MepeHud  (U3UYECKUX
BEJIMYHH.

OObscHeHrEe TPUHIIUIIOB ACUCTBUS U
yCIOBUI 0€30MaCHOTO MPUMEHEHHS
AIIEKTPUUECKOTO 3BOHKA, FEHEpaTopa
MEPEMEHHOTO TOKa, IMHUMN
ANIEKTpoIepeaay.

Pemenue pacu€THbIx 3a1a4 C IBHO
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MOIIHOCTB IEPEMEHHOTO TOKA. 3a7laHHOH (prU3NYIECKOM MOAENbBIO

AMIUTUTYHOE U IE€HCTBYIOLIEE C HCIIOJIB30BAaHUEM OCHOBHBIX 3aKOHOB U

3HAYCHHUEC CUJIbI TOKA U HAIIPSIKCHU . (1)OpMyJI, OIIMCBIBAIOIINX MEXAHUYECCKUE U

Tpancdopmarop. IIpousBoactso, AJIEKTPOMArHUTHBIE KOJICOaHMSI.

nepegada u norpediaeHue Onucanne MeEXaHUYECKUX U

JIEKTPUYECKON YHEPTUN. AJIEKTPOMArHUTHBIX KOJIEOaHUH ¢

DKOJIOTUYECKHE PUCKU HCII0JIb30BaHUEM (PU3HUECKUX

IIPU IPOU3BOJICTBE NIEKTPOIHEPTHUH. BEJIMYMH: [IEPHOJ] U YacTOTa

Kynbrypa nenons3oBanus Koje0aHul, aMIinTyaa u gasa

3JIEKTPO3HEPTIUH B IOBCEIHEBHON KoJe0aHuH, 3apsi U CUla TOKa

KU3HH. B TAPMOHUYECKUX AJIEKTPOMArHUTHBIX

TexHuyeckue ycTpoicTa u KOJICOaHUSX.

IPaKTUICCKOC IIPUMCHCHHUC:! Pemenne kauecTBEHHBIX 3a7a4

BIICKTPUYCCKUI 3BOHOK, FeHEpaTop C OMOpOI HA U3YYEHHBIE 3aKOHBI,

HNEPEMCHHOI'0 TOKA, JIMHUKN 3aKOHOMEPHOCTH, OITMCBIBAIOIIINE

SJICKTponepenad MEXaHUYECKUE U MIEKTPOMATHUTHBIE
KOJIe0aHus.

Pabora B rpynmnax npu riaHUpOBaHUH,
MIPOBEJICHUH U UHTEPIIPETALIUU
PE3yJIbTAaTOB OIBITOB, U aHAIIN3E
JOTIOTHUTEIbHBIX UICTOYHHKOB
uH(pOpMaLIUU IO TeMe

MexaHn4deckue u 6 MexaHu4deckue BOJIHBI, YCJIIOBUA I/I3yquI/Ie 06pa3OBaHI/I$I 151
QJICKTPOMAIHUTHBIC pacipoCTpaHCHUA. Hepnoz[. pacnpocCTpaHCHHUA ITONICPCYHBIX U
BOJIHBI CKOpOCTB PacnpoCTpaHCHUA U MMPpOAOJIbHBIX BOJIH.

JJIMHA BOJIHEI. Honepequle )41 Ha6J'IIOIICHI/IC OTpaKCHUA
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IIPOJOJIbHBIE BOJIHBI.
WuTepdepennys u nudppakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. ['poMKOCTh
3ByKka. Bricota Tona. TemOp 3ByKa.
ONEeKTPOMAarHUTHBIE BOJIHBI.
VYcnoBus n3nydeHust
AJIEKTPOMArHUTHBIX BOJIH. B3aumuas
opueHTalus BeKTopoB E, B,

V B 3JIEKTPOMAarHUTHON BOJIHE.
CBOMCTBA SJIEKTPOMAarHUTHBIX BOJIH:
OTpaxxe€HHe, MPEJIOMIICHHUE,
nossipusanus, — JUdpaxiys,
unrepdeperimsa.  CKOpOCTh
JIEKTPOMArHUTHBIX BOJIH.

[lkana 5>7€KTPOMArHUTHBIX BOJIH.
[IpumeHeHHe  3IEKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIMIBI paguOCBSI3U U
TesieBueHus. Paguonokanus.
DJEeKTPOMArHUTHOE 3arpsi3HEHHE
OKpY>KaroIlel cpesibl.

TexHuueckue ycTpoiicTsa u
IIPAaKTUYECKOE NPUMEHEHUE:
MY3bIKaJIbHbI€ HHCTPYMEHTHI,
yIABTPa3BYKOBas TMarHOCTHUKA

B TEXHMKE U MEIUIIMHE, pajaap,

MEXaHUYECKUX BOJIH.
HalGmronenue cBs3u TpOMKOCTH 3BYKa U
BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTOM KOJeOaHUii, 3ByKOBOTO
pe30oHaHca.

HccnenoBanue cBOUCTB
AJIEKTPOMArHUTHBIX BOJIH: OTpakKeHHE,
MpeJIoMJIEHUE, TIOJISIpU3aIius,
Tudpakius, HHTepepeHIns.
N3ydenne ycinoBuid U3IydeHUs
AJIIEKTPOMATrHUTHBIX BOJIH, B3AUMHOM
opueHTanuu BekTopos E, B,

U B DJIGKTPOMAarHUTHOM BOJIHE.
N3yuenne npuMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicHEeHNEe TTPUHITUTIOB ACUCTBUS U
yCIOBUHN 0€30MaCHOTO MPUMEHEHHS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YJIBTPa3BYKOBOMW JUArHOCTUKHU

B TEXHUKE U MEJIMLIMHE, pajapa,
paauonpuEéMHHKA, TEIEBU30PA, AaHTECHHBI,
tenedoHa, Permenne pacuéTHBIX U
KAaueCTBEHHBIX 3a]1a4 C OMOPOM Ha
M3YYEHHBIE 3aKOHBI

1 3aKOHOMCPHOCTH, OIMUCBIBAIOIINC




denepanbHas pabovas nporpamma | Gusuka. 10—11 kinaccer (0a30BbIit

paauonpuEMHUK, TEIEBU30D,
aHTeHHa, tenepon, CBY-neun

pacnpoCTpaHEHUE MEXaHUUECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanne nHOOPMAITHOHHBIX
TEXHOJIOTHI JJIS ITIOKCKa,
CTPYKTYpPUPOBaHMSI, UHTEPIIPETALIUU U
IpeJICTaBIeHUs] HHPOpMaIU

P TIOJIFTOTOBKE COOOIIECHU

00 UCTOJIB30BAaHUU JIEKTPOMArHUTHBIX
BOJIH B TEXHHKE.

VYyacTue B AMCKyCCUHU

00 2JIEeKTPOMAarHUTHOM 3arpsi3HEHUU
OKpY>Karolleu cpeapbl.

Pabora B rpynnax npu rjiaHUpOBaHUH,
MIPOBEJICHUH U UHTEPIIPETALIUU
PE3yJIbTAaTOB OMBITOB U aHAJIN3E
JOTIOTHUTEIbHBIX UICTOYHUKOB
nH(popMaIuu mo Teme

2.3

OnTuka

['eomeTpuueckasi onTuka.
[IpsimonmHeltHOE pacpoCcTpaHEeHHe

cBeTa B OJHOPOIHOM cpene. Jlyu cBeta.

ToueuHbIi HCTOYHHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxkeHus cseta. [loctpoenue
M300paKeHH B MIIOCKOM 3epKaje.
[Ipenomnenue cBeta. 3aKOHBI
MPEeNOMIICHUS CBETa. AGCOMIOTHBIH
nokasaresnb npenomiieHus. [lonnoe

W3ydeHne sBIEHUS TOJIHOTO
BHYTPEHHETO OTPaKCHMUSI

N3ydeHne Mozene MUKpOCKOIIa.
ITosyuenue cnekTpa ¢ TOMOLIBIO IPU3MBI
u nudpakunoHHON pemérku. M3mepenue
IOKa3aTells IPeJIOMIICHHS CTEKIIA.
HccnenoBanue cBOMCTB M300paxeHni
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BHYTPEHHEE OTpPaXKEHUE.
[IpenenbHbIl yro MOJHOTO
BHYTPEHHETO OTPAXKEHUS.
Hucnepcus cera. CoKHBIN COCTaB
6enoro ceerta. L{Ber.

CoOwuparorue u paccenBaronme
nuH3bl. ToHkas nmuH3a. POoKycHOE
paccTosiHUE U OTNITHYECKas CUia
TOHKOM JH3bL. [locTpoeHue
n300paxkeHuil B COOMparouX U
pacceunBaronux JnuH3ax. Popmyna
TOHKOM JIMH3EI. YBEIIMUYCHHE,
JTABA€MO€ JIMH30M.

[Ipenens TpUMEHUMOCTH
reOMETPUYECKON OMNTHUKH.
Bonnosas onrtuka. MaTepdepenims
cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOIEHUST MAKCUMYMOB U
MUHUMYMOB

B UHTEP(EPEHIIMOHHON KapTUHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX
UCTOYHHUKOB.

Hudpakums ceera. JudpakipmonHas
peméTka. YcinoBre HaOII0IeHUS
TJIaBHBIX MAKCUMYMOB IIPH MaJICHUH
MOHOXPOMaTH4YECKOT0 CBETA

Ha JUPPAKIIUOHHYIO PELIETKY.

B JIMH3AX.
OObscHEeHNE NPUHLIUIIOB AEUCTBUS U
yCJI0BUIN 0€3011aCHOTO NPUMEHEHUS
OYKOB, JIyIbl, (poTOAnmapara,
MPOEKIIMOHHOTO ammapara,

MHUKPOCKOTIA, TEJIECKOIIa, BOJIOKOHHOM
ONTUKY, TU(PPAKINOHHON PEIETKH,
MOJISIPOH 1A,

Pemenue pacu€THbBIX 3a1a4 C IBHO
3aIaHHON (PU3NYECKO MOJIETTBIO

C HCTIOJIb30BaHHEM OCHOBHBIX 3aKOHOB U
(bopMyIT TEOMETPUIECKOI OTITHKH.
[TocTpoenue u onucanue N300pakeHus,
C03/1aBa€MOTr0 IJIOCKUM 3€pKaJIOM, TOHKOM
JIUH30M.

PaccmoTpenue npenenos

MPUMEHUMOCTH F€OMETPUUECKOM

OTTHUKH.

Pacnio3znaBanue ¢puznyeckux sBICHUN B
OTIBITAX U OKPY’KaIOIIEH KU3HU:
PsIMOJIMHEITHOE paclpoCTpaHEeHUE CBETa,
OTpaxeHHeE, MPEIOMIICHUE,
uHTepdepeHIus, Tudpakiuus u
MOJIIpU3alus CBETA, TUCTIEPCHUs CBETA.
W3ydenue ycnoBuil HaOMOICHUS
MaKCUMYMOB 1 MUHUMYMOB

B UHTEp(EPEHLINOHHON KapTHHE
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[Tonspuzanus ceera.
TexHuueckue ycTpoucTea u
IIPAKTUYECKOE IPUMEHEHUE:!
OYKH, JTyna, oToarnmapar,
MPOEKIIMOHHBIN arapar,

MHKPOCKOII, TCJICCKOII, BOJIOKOHHAsA

ONTHKA, AUPAKIIUOHHAS
TOJISIPOUT

peléeTKa,

OT JIBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Ycnosue HAOIIOACHUS TJIaBHBIX
MaKCUMYMOB TIPH 1aJICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha AUPPAKITUOHHYIO PEIIETKY.
AHanu3 ONTHYECKUX SIBIICHUI

C HCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEMHOTO PacpOCTpaHEHUs
CBETa, 3aKOHBI OTPAKECHUSI CBETA,
3aKOHBI MPEJIOMJICHHUS CBETA.
Omnrcanne ONTHYSCKUX SIBICHHI C
HCIO0JIb30BaHUEM (PU3HUECKUX
BEJIMYUH: (DOKYCHOE pacCTOSTHUE U
onTUYecKas CHJIa JTAH3BI

Hroro no pazgeny

2
9

Pa3nen 3. OcHOBBI clieNHAIBLHOI TeOpuu oTHOCHTeabHOCTH (1aiee — CTO)
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3.1

OCHOBBI CIIEAAIIBHON
TEOpUU
OTHOCHUTEJIBHOCTHU

['panu1ipl IpUMEHUMOCTH
KJIaCCUUYECKON MEXaHUKHU.
[Toctynatel cienuanbHON TEOPUU
OTHOCHUTEIILHOCTHU: HHBAPHUAHTHOCTh
MOJIYJIsl CKOPOCTH CBETa B BAaKyyMe,
MPUHIIUAIT OTHOCUTEITLHOCTH
OUHIITEHHA.

OTHOCHTENLHOCTh
OJIHOBPEMEHHOCTH. 3aMe IJICHUE

BPEMCHHU U COKpAIICHUEC JJINHBI.

Pelenue kauecTBEHHBIX 3aj1a4

C OIIOPO HA U3YYECHHBIE TIOCTYJIAThI
CTO.

Hcnosib3oBanne MHPOPMAITMOHHBIX
TEXHOJIOTHH JJIs TTIOMCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALINH U
MpeACTaBICHHS HHOOPMAITUN TTPU
MOJrOTOBKE COOOIIEHU O TpaHuIax
IIPUMEHUMOCTH KJIACCUYECKON

MmexaHuku 1 ocHoBax CTO
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DHeprus u UMIYJbC
PENATUBUCTCKON YaCTHIIBI.
CBs13b Macchl ¢ SHEPrUel u
UMITYJIbCOM PENSTHBHCTCKOM
YaCTHUIIBl. DHEPTHS MTOKOS

Hroro no pazgeny

Pa3nen 4. KBantoBasi puszuka

4.1

DIeMeHTBI KBAHTOBOM
OIITUKU

®otonsl. opmyna [lnanka cBs3u
SHepruu GOTOHA C €ro YaCTOTOH.
DHeprus U UMIyibC (OTOHA.
OTKpBITHE U UCCTETOBAHUE
dotordpdexra. OnbiThl AT
CroneroBa. 3aKOHBI
doTorpdexra. YpaBHeHue
OitHmTeitHa 11t potorddekra.

«Kpacnas rpanuma» dotosrpdexra.

JaBnenne ceera. OIBITH

I1.H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.
TexHuueckue ycTpoicTa u
MIPaKTUYECKOE MTPUMEHEHHUE:
dboTo31EeMEHT, (HOTOIATUHK,
COJIHEYHas OaTapesi, CBETO IO/

Hab6monenue dotoadpdexra

Ha YCTAaHOBKE C IMHKOBOM TJIACTUHOM.
UccnenoBanne 3aKOHOB BHENTHETO
doTorpdexra.

OO0BsicHEeHe OCHOBHBIX MIPUHIIUIIOB
JICUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: (poTornemMeHT, POTOqaTIHK,; U
yCIOBUM X O€30MMaCHOTO MPUMEHEHUS B
MPAKTUYECKOM KU3HMU.

Pemenue pacuéTHbIX 337124 C SIBHO
3aJIaHHON (PU3UYECKON MOJIETIBIO

C UCMOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMyn KBAaHTOBOI ONTUKH.

Perennie kaueCTBEHHBIX 3a/1a4

C OMOPO¥ Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM OINTHKH.
Pacnio3naBanue Gpu3ndeckux sBJICHUMA

B YUEOHBIX OMBITAX:
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dorosnexrpuueckuii apdekr, ceeTroBoE
JIaBIICHUE.

Onucanue U3y4eHHBIX KBAHTOBBIX
SIBJIECHUI M TIPOLIECCOB

C HMCTIOJIb30BaHUEM (PM3UIECKUX BEITHUUH:
CKOPOCTB AJIEKTPOMAarHUTHBIX BOJIH, JJTHHA
BOJIHBI ¥ YAaCTOTA CBETA,

SHEPrus U UMIYJbC (OTOHA

4.2

Crpoenue atoma

Mogens atoma TomcoHa. ONBITEI
Pezepdopna o paccesauro

o-vactuil. [Inanerapnaas Moenn
aroMma. [loctynatsl bopa.

Wznyyenue u nornouieHue GoTOHOB
IIpU NEePEX0ie aTOMa € OJTHOTO YPOBHSA
SHEpPruu Ha Apyroul. Buael criekTpos.
CnekTp ypoBHEM 3HEPruu aToma
BOJIOpO/IA.

BomHoBrle cBolicTBa yacTull. BoHEI e
bpoiina. KopmyckyiisipHO- BOJTHOBOM
JTyaan3M.

CHOHTaHHOE U BBIHYK/IEHHOE
U3Iy4YeHHeE.

Texnuyeckue ycTpoiicTBa u
PAKTHYECKOe MPUMEHEHHE:
CHEKTpaJIbHBII aHAIN3
(ciexTpockom), 1a3ep, KBAHTOBBIN
KOMIIBIOTED

Nzyuenue monenu omnbita Pesepdopra.
OneHka aOCOJIIOTHBIX M OTHOCHUTEIBHBIX

MOTPEIIHOCTEN  u3MepeHHi  (u3nuecKux

BEJINYMH.

N3yuenne moaenu atroma: ToMcoHa,

IJIAaHETAPHOW MOJIENIH aTOMa, MOJIEIN

aroma bopa.

N3ydenue cekTpa ypoBHEN SHEPTUU

aTtoma Bogiopoaa. OObsicHeHHE

MPUHIIUIIOB JEUCTBUS U YCIIOBUUI

0€301acHOTO MPUMEHEHUS

CIIEKTPOCKOIIa, Ja3epa,

Pelenne kauecTBEHHBIX 3a7a4

C OMOpOl HAa U3YUYEHHBIE 3aKOHBI,

3aKOHOMEPHOCTH U (hPr3HUecKue

aBJeHUs 10 TeMe «CTpOoeHUe aToMay.
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PacnioznaBanue (u3NYECKUX SBICHUH B
y4€OHBIX OIBITAX: BOBHUKHOBEHHUE
JIMHENYATOr0 CIEKTpa U3Iy4CHUSI.
AHanu3 KBaHTOBBIX MPOIECCOB U
SIBJIEHUM C UCIIOJIb30BAHUEM

nocrynatoB bopa

4.3

ATOMHOE PO

DKCIEPUMEHTHI, JOKA3bIBAIOIINE
CJIO’KHOCTH CTPOCHUS sIpa.
OTKpBITHE PATUOAKTUBHOCTH.
Omneitel Pezepdopaa no
OTIPENICTICHUIO COCTaBa
PaaoaKTUBHOTO M3TyYEHUSI.
CaoiicTBa anbda-, 6era-, raMmma-
u3iny4yeHus. BrnusHue
PaaOaKTUBHOCTH Ha )KUBBIE
OpPraHu3MBl.

OTKpBITHE TPOTOHA U HEUTPOHA.
Hyxnonnas mozens siipa
['eit3enGepra-lBaneHko.

3apsz siapa. MaccoBoe 4uciio siapa.
H3oTomsI.

Anbda-pacniaa. DIEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmnan. ['amma-
U3JIy4eHHE. 3aKOH PaJIMOAKTUBHOTO
pacnaja.

DHeprus CBsI3U HYKJIOHOB B fJIpe.
SnepHbie cumbl.

N3yyenune sKCcrepruMeHTOB,
JTIOKa3BIBAIOIIUX CJIOKHOCTh CTPOEHUS
aTOMHOTO SIpa.

UccnenoBanue TpekoB 4acTHIL (110
rotoBbIM (oTorpadusm). Mzyuenue
SIIEPHBIX CHUJI, SIIEPHBIX PEAKIIHA

CHUHTE3a U pacnaja, TEpMOSIEPHOTO
CUHTE3a.

OObsicHEHHE YCTPOHCTBA U

MPUMEHEHHUS JO3UMETPa, KaMepbl
Bunscona, saepHoro peakropa,

Pemenue 3agau ¢ onopoit

Ha TIOJy4eHHbIE 3HAHUS, B T.4. O 3apsijie u
MacCOBOM YHCIIE /pa.

Pacnio3naBanue ¢pu3nyecKux sIBICHUI B
yueOHBIX OIBITaX U B OKPYXKAIOIIeH KU3HHU:
€CTECTBEHHAsl U UCKYCCTBEHHAs
PaZvOaKTUBHOCTb.
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JledexT macchl siipa.

Snepubie peakuuu. [lenenue u
CUHTE3 S7ep.

Snepubi  peaktop. TepmosinepHsii
cunte3. [IpoGneMbl U NEpPCHEKTUBBI
AIEPHOMN YHEPTETUKH.

DKOJIOTHYECKUE AaCHEKThl  SIICPHOU
SHEPTEeTHKHU.

DOneMeHTapHble 4acTulbl. OTKphITHE
MO3UTPOHA.

Meroap!l HAOIIOAEHNUA U

pEruCTpaIyy AIEeMEHTaAPHBIX

YaCTHIL.

DyHIaMEHTAIbHBIE

B3auMoOAcucTBUA. ENUHCTBO
(bU3MYEeCKON KapTUHBI MHPA.
TexHuyeckue ycTpoicTa u
MPaKTHYECKOE MPUMEHEHHUE:
no3uMeTp, kamepa Bunbcona,
SIEPHBIN peakTop, aToMHass bomba

Ornucanue KBaHTOBBIX SIBJICHUHN U
IIPOLIECCOB C UCIIOJIb30BAHUEM
(U3UYECKUX BEJIIMUMH: TIEPUO]]
noJjIypacmaa, SHEPTHsl CBA3M aTOMHBIX
a1ep, 1eeKT Macchl Aapa.

AHanu3 IpoueccoB U SBICHUMN €
WCIIOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHECHUS
AIIEKTPUYECKOTO 3apsJia, 3aKOH
COXpaHEHUsI MAaCCOBOTO YHUCIIA,
noctynatsl bopa, 3akoH
PaIMOAKTUBHOTO pacmaja.

VYyactue B paboTe Kpyrioro croya
«DyH1aMeHTaIbHbIE B3aUMOICHCTBHS.
EnuHcTBO (hM3mueckoif KapTHHBI MHpa».
Hcnonb3oBanre nHGOPMAIMOHHBIX
TEXHOJIOTHH JJIs TIONCKA,
CTPYKTYpPUPOBaHHUSI, UHTEPIIPETALIMU U
IpescTaBiIeHus UHpOpPMALUU TTPU
MOATOTOBKE COOOIIEHU O TPUMEHEHUN
3aKOHOB KBaHTOBOU (PM3UKU B TEXHUKE U
TEXHOJIOTUSX, SKOJIOTHYECKUX
aCIeKTax sSJepPHON YHEPTETUKH

Hroro no pazaeny
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Pazjnen 5. O6o0maroiee noBTopeHmne

6.1 Oo6obmaromee
MIOBTOPEHUE

O6001eHne W CUCTEMATU3ALUs
COJIep’KaHus pa3esioB Kypca
«Mexanuka», «MonekynsapHas
¢u3uKa ¥ TEPMOTMHAMHKAY,
«QnektponnHamuka», «Konebanus u
BOJHB, «OCHOBBI  clielHaIbHON
TEOPUU OTHOCUTEILHOCTHY,
«KBanTtoBas ¢usuka», «IIEMEHTHI
ACTPOHOMHUHU U aCTPOPUZUKNY.

Ponb ¢usuku u actpoHoMuu B
9KOHOMHUYECKOMN, TEXHOJIOTHUECKOM,
COILIMANILHOM U ATHYECKOM cdepax
NEeSITeIbHOCTH YeJI0OBEKa, POJIb U MECTO
(GU3UKN U aCTPOHOMUH

B COBPEMEHHOMW HAy4YHOU KapTHUHE
MUpa, 3HaYeHHE ONUCATEIbHOM,

VY4acTre B JUCKYCCHU O PO (PU3HKH U
aCTPOHOMMHU B Pa3IMUHBIX cepax
JIESITEIBHOCTH YEJIOBEKa.
[ToaroroBka cooOuieHn 0 MecTe
¢uznyecKoil KapTUHBI MUpA B Py
COBPEMEHHBIX ITPEJICTaBICHUM

0 MpUpPOJE.

BrinosiHenne yueOHbIX 3a1aHUM,
JEMOHCTPHUPYIOIIUX OCBOECHUE
OCHOBHBIX MOHATHH, (PU3HUUECKUX
BEJIMYMH U 3aKOHOB Kypca (pU3UKU
10-11 xmaccoB
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CHUCTEMaTU3UPYIOLLEH,
00BSACHUTENBHON U
IPOTHOCTUYECKON (PYHKITHIA
(bu3nvecKkoit Teopuu, poib
(usndeckoi Teopun B
(hopMUpPOBAHHH TIPEICTABICHHUHA

0 (hM3NYIECKON KapTHHE MUPA, MECTO
(u3nuecKkoi KapTUHBI MUPA

B 001IEM psATy COBPEMEHHBIX
€CTeCTBEHHO-HAYUHBIX

MPEJICTaBICHUN O IPUPOJIE

Hroro no pazgeny

Pe3epBHOE BpeMst

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

o oWk~
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