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MMOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 06a30BOT0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETo
o0pa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUU W TpeOOBaHUHN K pe3ysbTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTesibHOW mporpammsbl, mnpeactaBieHHbIX B OI'OC
COQO, a Takxke ¢ yuéroM (enepaibHOM paboyeil mporpaMMbl BOCHUTAHUS U
KOHIIENIMK TpenofaBaHus yueOHoro npeamera «Dusnka» B 00pa3zoBaTelbHBIX
OpraHu3anusax Poccuniickon denepanum, peanu3yommnx OCHOBHBIE
00pa3oBareNbHbIE NPOrPAMMBI.

CopepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMupoBaHHe
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
oOydeHnu ux ¢u3nuke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIHHOCTHOTO
nonxona. [Iporpamma no ¢usuke coorBerctByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METalpeIMETHBIM pe3yJbTaTaM
o0y4eHHs, a TaKkXke YUYUTHIBAET HEOOXOAMMOCTbh peah3alii MEKIPEIMETHBIX
CBs3e (MBHKM C €CTECTBEHHO-HAYyYHBIMH YYEOHbIMH IpeaMeTamu. B Hel
OTIPECIIAIOTCS OCHOBHBIE LIENU M3yueHUs (U3UKH HAa YPOBHE CPEIHEro OOILero
o0pa3oBaHus, TUIAHUPYEMBbIE PE3YNIbTAThl OCBOEHUSA Kypca (DU3UKU: JTMYHOCTHBIE,
MeTanpeIMeTHbIC, MPpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3MKe BKIIOYAET:

e IUIAHMPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pu3uKu Ha 6a30BOM ypOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3yIbTaThI MO roj1aM O0YUEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nKay 1mo rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOolsiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYMAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu# 00 okpykatoieM mupe. LLkonpHbIN Kype HU3HKH — cCTEMOOOpa3yOIUii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKUE 3aKOHBI
JexXaT B OCHOBE IIPOIIECCOB U SIBJICHHWM, HM3y4aeMbIX XHUMHEH, OUOJIOTHEH,
dbuznyeckoit reorpadueit u actpoHomued. Mcmosib3oBaHME W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOCHHUSA
KOCMOCa, TOJYYCHHsS] HOBBIX MaTepUajoB C 3aJaHHBIMH CBOWCTBAMHU U JIPYTHX.
W3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJl B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHUpa OOydaromuxcs, B (GOPMUPOBAHME YMEHHUW MPHUMEHSTH
HAYYHBI METOJT TO3HAHUSI IPU BBIMOJIHEHUN UMH YU€OHBIX UCCIIETOBAHUIM.

B ocHoBy kypca ¢wu3ukm 11 YpOBHS CpEIHEro o0O0Iero oOpa3oBaHUs
MOJIOKEH pAl HUACH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MPUHIMIBI €ro
MOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISCTCA JIOTHYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3UKH, BKIIIOYAET KaK
BOTPOCHI KJITACCUYECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc ¢dusukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTUYECKHUX MPHUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamu3yeTcs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKICHUS
npo0sIeM palMoOHAIBLHOTO IPUPOIOOIB30BAHUS U HKOJIOTMYECKOI 0€301MacHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHHs SBISAIOTCSA (Pu3mueckue Teopuu (PopMHUpOBaHUE MPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3UIECKON TEOpHH, poiii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEJACTaBICHUSX O MPUPOJE, TPaHMIIAX
OPUMEHUMOCTH TEOpPUM, ISl OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CuCTeMHO-ICSITENBPHOCTHBIN TOIX0MI B Kypce (U3UKU Pean3yeTcs MPEeKIe
BCETO 3a CUET OpPraHU3allid IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YUYarOIIUXCH.
Jnst  6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YYEHUYECKHUX
IpaKTHUECKUX PalboT. BoljeneHne B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUIi KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4aCTHUKAMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAaHMpPOBAaHUA U
ocHalieHuss kabuHera ¢usuku. [lpu d>ToM obOecreuynBaeTCs  OBJAJCHUE
00yJaronmMucs yMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICTOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACYETHBIX U KadeCTBEHHBIX
3amad. Ilpu aToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jlayd C SIBHO
3aIaHHON (PU3UYECKON MOJCIIBIO, TTO3BOJISIIOIIUE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETpUPYS 3HAHHUS U3
pa3HbIX pasnesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0o0BsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBJICHUH M TPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIH AJI CHTyallld MPaKTHKO-
OpPHUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanumsmu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CleUeHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
¢bu3KMKN Ha YpOBHE CpeHero 001iero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
IpEeIMETHOTO0 KaOuHeTa (M3MKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIA. B kabunHere (pU3MKM TOMKHO OBITH
HE0OX0aMMOe JIabopaTopHOE OOOpYAOBaHUE JUIsl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
000pyI0BaHUE.

JlemoHCcTpanoHHOE  00OpyIoBaHWe (QOpMHUpPYETCSI B COOTBETCTBUH C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TporpaMme Mo (PU3MKE KIIOUYEBBIX JEMOHCTpaIUil aiis
UCCIICIOBAaHMUSI ~ U3YyYaeMbIX SIBICHMA M  TIPOLECCOB, OSMIHUPUYECKHX U
(dyHIaMEHTAIBHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHECHHIA.

JlabopatopHoe o00OOpymOBaHHE [JISi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhe KOMILJICKTHI
Ja00paTOpHOTO O00OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHH.

OCHOBHBIMU LENISIMU U3y4€HUA (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
HCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAHHEM
duznyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (U3UKK AL PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTrxeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHETO 00IIero oopa3oBaHus:



npuoOpeTeHue  CUCTEeMbl ~ 3HAHUHM 00  oOmmMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaXx, TEOPUSIX, BKJIFOYAs MEXaHHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
3JIEMEHTHI aCTPO(PU3UKHY;

(opMUpOBaHHE YMEHUH MNPUMEHATh TEOPETUYECKUE 3HAHMS  JJIA
OoOBsicHEHUs] (PU3UYECKUX SBJICHUM B TNpUpPOJAE U JUIA IPUHATUA
MIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

OCBOEHHE CNOCOOOB pEUIEHMs] pa3iIM4YHbIX 3a7ad C SIBHO 3aJaHHOU
(¢u3znyeckoil Mozenblo, 3anay, MOApPa3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3aHue (PU3MUECKON MOJENH, aIeKBaTHON yCIOBUSAM 3aauH;
NOHMMaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JAEUCTBUA TEXHUYECKUX
YCTPOUCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIMSAHUA HA OKPYKAIOLLYIO
cpeny;

OBJIAJICHHE METOAAMHM CAMOCTOSITEIBHOIO IJIAHUPOBAHUSA WU INPOBEACHUSA
¢u3NYECKUX SKCIIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu HHpopmamuu,
ONPENEIICHUS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JTaHME YCIIOBUM JJISI PA3BUTUS YMEHHMU IPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU EATEILHOCTH.

Ha usyuenune ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIero
obpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE MepeueHb JIabopaTOPHBIX H
NPAKTUYECKUX paboT SIBISIETCS PEKOMEHIIOBAaHHBIM, YYHTENbh J€laeT BHIOOD
NIPOBEJICHUS JTA0OPATOPHBIX PAOOT ¥ OMBITOB C YYETOM WHIAWBHIYaTbHBIX
0COOEHHOCTEH 00yJarOIHUXCS.

COJEPXAHUE OBYUYEHUA

10 KJTIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IO3HAHUSA
@usuka — Hayka o mnpuponae. HayuHble mMeToabl IO3HAHUSA OKPYKAIOLIETO

MUpa.

Ponp »skcnmepumeHTa W TEOpHM B INPOLECCE IIO3HAHUS IPUPOJBI.

OKCHEpUMEHT B (PUBHKE.

MogaenupoBanue ¢u3nyecKux SIBIEHUM M mporeccoB. HayuHble rMmoTesbl.
dusnueckre 3aKOHbI U TEOPUH. I'paHUIBI IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponb u mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHUHBI
MHPA, B IPAKTUYECKOU AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu



AnanoroBele W UU(GPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemenienne, CKOpOCTh (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOpPOCTb) U
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX NPOCKUMH HA OCH CHUCTEMbI KOOPIHHAT.
CrnoxeHue epeMereHUI U CI0KEHUE CKOPOCTEN.

PaBHOMEepHOE M paBHOYCKOpPEHHOE MpsMOJIMHENHHOe nBuxkeHue. ['paduku
3aBUCUMOCTH KOOPJAHWHAT, CKOpPOCTH, YCKOPEHHUsA, MNYTH ¢ NEPEMELICHUS
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBoOomHOE TazieHue. Y CKOpeHHe CBOOOTHOTO TaICHUS.

KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKM 11O
OKPYKHOCTH C MTOCTOSIHHOM 110 MOAYJII0 CKOPOCTBIO. YTJIOBAsi CKOPOCTh, TUHEHHAS
ckopocth. [lepuon u yactora oOpanieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JIBUYKEHUE CHAPS0B, LIETIHBIE U PEMEHHBIE IEPEAUN.

Llemoncmpayuu

Mopenp cuctemsl OTCYETA, WUIFOCTpALUs KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBaHre NBUKEHUMN C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKeHHOM IIPOCTPAHCTBE.

HaOntonenue nBukeHus Tena, OpOLIEHHOTO MOJ YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

M3yyeHne HEpaBHOMEPHOI'O JBMXKEHHS C LEIbIO ONPEEICHUs] MTHOBEHHOM
CKOpOCTH.

HccnenoBanre COOTHOLIECHHUS MEXAY NYTSIMHU, MNPOUAECHHBIMUA TEJIOM 3a
NIOCJIEIOBATEIbHBIE PABHBIE TPOMEXYTKM BpPEMEHM IIPU PAaBHOYCKOPEHHOM
JBUKEHUHU C HAYAJIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTHU.

N3yyenue ABuKEHUS Tena, OpOIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ippuaomn  otHocutensHOCTH  ['amunes.  Ilepeeii  3akoH  HeroTtoHna.
HMHepunanbHble CUCTEMBI OTCUETA.



Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoit 3akon HeroToHa
JUISl MaTepUaIIbHOM TOYKHU. TpeTuit 3akoH HproTOHA [U1s1 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtsAroteHus. Cuna Tsokectu. llepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenust (mokos, CKoiabxeHus, kauenusi). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJIBKEHUS U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuita conpOTUBIIEHUS PU IBUKEHUU TEJIA B AKUJIKOCTH WIIN Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcmoBus
paBHOBECUSA TBEPAOTIO TEIA.

TexHUYeCcKHue YCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHUE: MOAIINUITHUKH,
JBH>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBieHne nHEpUUH.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCHUMOCTH CHJIbI YIPYTOCTH OT Ae(popMaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buapl paBHOBecHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydenue aBmxeHust Opycka 1o HaKJIOHHON TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
pPE3MHOBOM 00pa3siie, oT ux aedopmMaruu.

HccnenoBanre yCJIOBUM paBHOBECHS TBEPAOTO TeNd, HMEIOLIErO0 OCh
BpaLICHUS.

Tema 3. 3axkonvl coxpanenus é mMmexanHuke

NMiynbc MaTepuaabHOM TOYKHM (T€da), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbc cuibl U U3MEHEHHE HUMITYJIbCa TENd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTtuBHOE ABUKEHHE.

Pa6ota cuibl. MOIIHOCTH CHUJTBIL.

Kunernyeckass sHeprus MaTepuanbHOM TOUKH. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[ToTeHunanbHas DHEPIUsl. [ToTeHunanbHas DHEPIUs YOpYro
nedopmupoBaHHoi  npyxuHbl.  [loTeHuuanbHas  SHeprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.



[loTenmuanpaple W  HENMOTCHIHMAIbHbIE  cuibl.  CBs3b  pabOTHI
HENOTEHUHAIBHBIX CUJ C W3MEHEHHUEM MEXAHWYECKOW SHEPrHMU CUCTEMBI TEIN.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckre yCTPOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: BOIOMET, KOIED,
MIPYKUHHBIN IUCTOJIET, IBUKECHHUE PAKET.

Llemoncmpayuu

3aKOH COXPAaHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

[lepexoa NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3y4yenne aOCOIOTHO HEYMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJenu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

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

Mopens  upeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETHYECKOW TEOpPUM HACaIbHOrO raza. AOCONIOTHAas TeMIiliepaTypa Kak Mepa
CpeOHEW KWHETUYECKOW SHEPruM TEIUIOBOIO JBMXKEHHS dactul rasa. [llkama
temneparyp KeneBuna. I'azoBble 3akoHBbI. YpaBHeHne Menneneesa—Knanenpona.
3akon JlanbToHa. M3ompoliecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBlIeHUE H3OMPOLECCOB: HM30TEpMa, H30X0Pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OmnbITel 110 U Py3Un KUAKOCTEN U Ta30B.

Monens OpOyHOBCKOTO JBUKEHMUS.

Mogaens onbita IlTepHa.



OnBbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJIECHUCTBUA.

Monens, WuIIoCTpupyomas Npupoay JaBJICHHS T'a3a Ha CTEHKU COCY/ia.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS MACAIBHOTO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHMI
00bE€Ma KOMHATBI, TABJICHUS U TEMIEPATYPbl BO3/lyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoaunaMuueckass cucremMa. BHyTpeHHAsS JHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoamdectBo TemioTel U padota. BHyTpeHHsis
DHEPrusi  OAHOATOMHOIO  HWJEAabHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3ITy4eHUE. Y IelibHasl TEIIOEMKOCTh BEIllECTBA.
KonruecTBo TEIIOTH NpH TEIIIONEepeaye.

[Tonsitue 006 ammabatHOoM mpormecce. [lepBwli 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOHa TEPMOJMHAMHMKHM K H3ompolieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOWNBI ~ OEWCTBHS — TEIUIOBBIX — MAIIKH.
[IpeobpazoBanuss »HEPrMM B TEIUIOBBIX MamnHax. KoadduimeHt mnone3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOAMIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpPEHHEH HSHEPruyd Tejla MPU COBEPIICHHH PaOOThI: BBUIET
npoOku U3 OYTBUIKM TIOJA JCUCTBHEM CXKATOTO BO3/ayXa, HarpeBanwe sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

M3meHeHne BHyTpEHHEN SHEPIuM (TeMIlepaTypbl) Tea Ipy Teruionepeaaye.

OneiT mo anuabaTHOMY pacIIMPEHUI0 BoO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu mapoBoil TypOWHBI, TBUTATENS] BHYyTPEHHETO CTOPAHMS, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

H3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl



[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kuneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHBIM map. YaenpHas TemiaoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHS OT JaBJICHUS.

Teépnoe Teno. Kpucramnmuueckue u amopdHbie Tena. AHU30TPONUS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuaibl. [lnaBnenue wu
KpucTayum3aius. Y AelbHas TerioTa miaBieHus. CyOaumanus.

YpaBHeHue TerioBoro OanaHca.

TexHu4eckre YCTpOWCTBA U TMPAKTUYECKOE IPHUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAUIOPUMETP, TEXHOJOTUHU MOJYYEHHUSI COBPEMEHHBIX MaTepHUasoB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiiCTBa HACBHIIIIEHHBIX TAPOB.

Kurnienue rnpu noHMKEHHOM JaBJICHUHU.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MUIABJIEHUS KPUCTANIMUECKOTO BEIIECTBRA.

JleMOHCTpanust KpuCTalIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3MepeHne OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

Paznen 4. JaekrpoanHamuka

Tema 1. Inexkmpocmamuxa

ONeKTpU3alusl Tel. OJEKTpUYecKuil 3apsa. /JlBa BuAa SIEKTPUYECKUX
3apsAoB. I[IpOBONHMKH, OUANEKTPUKKA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsa.

B3anmopeiictBue 3apsinoB. 3akoH KynoHa. To4ueuHbI 31€KTPUYECKUI 3apsil.
Qnektpuueckoe 1mone. Hampsok€HHOCTh  snekTpudeckoro mnosis.  [IpuHuun
CYHEPHO3ULIMU DJIEKTPUUECKUX MOJeh. JINHUM HanpsKEHHOCTH 3JIEKTPUYECKOTO
oJISl.

Pabora cunm  oamekrpoctatmueckoro  mousis.  [lorennman.  PasHocTh
nOTeHUHAIOB. [IpOBOOHHMKM W JUANEKTPUKHM B  I3JIEKTPOCTATUYECKOM IIOJIE.
Jusnextpuyeckasi MPOHULIAEMOCTb.

OnekTpoéMKocTb. KoHaeHcarop. DIeKTpOEMKOCTh MIIIOCKOTO KOHAEHCATOPa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJICHCATOP, KOIMUPOBAJIbHBIN alIlapaT, CTPYUHBIN IPUHTEP.

Jlemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmonencTBre HaA3JIEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.



[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTHyecKas 3amuTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIaAH
IIJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomoi

N3mepeHne 2neKTpOEMKOCTH KOHIEHCATOPA.

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

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

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora osnexTpuueckoro Toka. 3akoH Jxoyna-Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

DNEeKTPOJBIKYIAs CUJia U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKA.
3axon Oma 11 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAasT  MPOBOAMUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONIPOTHUBJIEHUS METAILIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTD.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpOBOIHUKMU. CobOcTBeHHas u pUMeCHast MIPOBOANUMOCTb
noJIynnpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOINTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTEIbHBIM
pa3psa. Momuus. [1nazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHHUE: aMIepMETp,
BOJIBTMETpP, PEOCTaT, HCTOYHUKMA TOKA, OJJICKTPOHATrpEBaTEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIC TTPHUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUOI,
TEPMUCTOPHI 1 POTOPE3UCTOPHI, TOTYMPOBOJHUKOBBIN U0/, TaTbBAHUKA.

Jlemoncmpayuu

M3mepeHne Cuiibl TOKa U HaIpSKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS UIMHAPUYECKUX HPOBOJHUKOB OT JIJIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEUYEHUS M MaTepuaa.

CMemaHHOe COeTMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHe SBIEKTPOIABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCThH CONIPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPHI.



[IpoBOAMMOCTB NEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3y4yeHnne cMenaHHOro COeIMHEHNs PE3UCTOPOB.

W3mepenne 3JIEKTPOABUKYILEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIIEHUS.

Habmronenue 3nexkTpoiamsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsETCS C
Y4ETOM COAEPKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcamMH MaTE€MaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nousimusi, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (pakT, rumoresa, (pu3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKIuS,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIUU HA OCH KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEII000OMEH KMBBIX OPraHU3MOB (BU[BI TEILIONEPEAAUH, TEIIOBOE pPaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEH H
ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTUYECKAS AUCCOLMALNS,
rajbBaHUKA.

I'eocpaghus: BIa)XHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: NMpeoOpa3oOBaHUE JABHIKEHUN C HCIOJIb30BAHUEM MEXAHU3MOB,
y4€T TpEeHUS B TEXHHUKE, MOJIIMIHUKA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYIHE), JIBUIaTeilb BHYTPEHHEIO
Cropanusi, napopas TypOuHa, ObITOBOI XOJOAUIBHUK, KOHAULIUOHED, TEXHOJIOTUU
IIOJIy4CHUS] COBPEMEHHBIX MAaTepualoB, B TOM YHCIE HAaHOMAaTEPHUAIOB, H
HAaHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTpYMHBIN IIPUHTED, AIIEKTPOHArPEBATENbHBIC npuOOpHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.



11 KJIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Maznummnoe noje. In1eKMpPOMAZHUMHAA UHOYKYUSA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAENCTBUE  IIOCTOSAHHBIX  MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTtHOM uWHAYyKIMH. [lIpuHiun cynepnosunnu
MarHUTHBIX MoJiek. JIMHMKM MarHUTHOM WHAYKUMU. KapTuHa JIMHUI MarHUTHOU
WHIYKIUH TOJISI IOCTOSHHBIX MArHUTOB.

MaruutHoe 1OJ€ NPOBOJHHMKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHUTHOIO TOJS JJIMHHOTO MPSIMOTO IPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT IpcTena. BzanmoieiicTBue NpoOBOJHUKOB C
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOJly/ib U HanpaByieHUE. JIBUKEHHE 3apSyKEHHON YaCTHUIbI
B OJIHOPOJTHOM MarHuTHOM moJje. Pabota cuibl Jlopenta.

SIBneHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. OJEKTPOJBMXKYINAsA Cula HWHAYKOUH. 3aKOH JJIEKTPOMAarHUTHOW
nHaykiuu Papajes.

BuxpeBoe »snexkTpuueckoe moJie. ONEKTPOABWKYIAs CHIA HHAYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MarHUuTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKLIMH. OJEKTPOJABMXKYIIAs Cuia
CaMOWHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE TNPHUMEHEHHE: TOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YacTULl, UHIYKIWOHHAS [1€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MAarHUTHBIM I1OJIEM.

JIvHMM MHAYKMYA MAarHATHOTO TOJISL.

B3anmonencTere 1ByX MPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBneHune 3IIeKTPOMarHuTHOM UHIAYKIAH.

ITpasuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILEH CHIIBI UHIYKIHH OT CKOPOCTH U3MEHEHUS
MAarHMTHOI'O MOTOKA.

SIBneHNne CaMOMHIYKIIHUH.



Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yueHre MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHYKIIUU.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KOJ1€0aHus

KonebGarenbHas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
["apmonnueckue xonebanus. Ilepuon, yacrora, ammumtyaa u Qaza KoJeOaHUM.
[Ipy>kuHHBIN MasTHUK. MareMaTH4eCKUii MasTHUK. Y PAaBHEHHE I'apMOHUYECKHX
koseOanuii. [IpeBpaiienue 3Heprun Npu rapMOHMYECKUX KOJIEOaHUSX.

KonebatenbHbiii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJCATBHOM KOJEOATeIbHOM KOHType. AHAIOrus MEX1y MEXaHUYECKUMH U
AIIEKTPOMArHUTHbIMU KoneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUH B UJICATHHOM KO0JIE0ATEIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KojeOaHusAX. BrIHYX/IeHHbIE MEXaHHUUECKHE
KoseOaHus. PezoHanc. BbIHY X I€HHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

[lepemennbiii  TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
IIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ M JACHCTBYIOIIEE 3HAYEHUE CHUIIbI TOKA WU
HaIPSHKEHUS.

Tpanchopmarop. IlpousBoacTso, nepenadya U NOTpPeOICHUE AIEKTPUUECKON
DHEPIrUU. DKOJIOTMYECKUE PUCKHU NPU IPOU3BOACTBE NIEKTpodHepruu. Kymnbrypa
VICITOJIB30BAHUS MIEKTPOIHEPTUH B [IOBCETHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPUMEHEHHE: JIIEKTPUYECKHUU
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBaHue mnapamMeTpoB KOJIEOATENBHOM CHCTEMbI (IIPYXUHHBIA WIH
MaTeMaTUYECKHI MasTHHK).

HaGmronenue 3aryxaronux KojieOaHui.

HccnenoBanue cBOMCTB BIHYXACHHBIX KOJIeOaHUH.

Habmronenue pesoHaHca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCHMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pesonanc mnpu MoOCIENOBATEIIBHOM COCAVMHEHUM PE3UCTOPA, KATYLIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopaeinb TuHUYN IIEKTPOIIEPEAAYH.

Yuenuueckuui sxcnepumenm, nabopamopHuie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.



HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEAMHEHHBIX KOHJEHCATOPA, KATYLIKH U PE3UCTOpA.

Tema 2. MexanuuecKkue u 3,1eKMpPOMAZHUNHbBLE 60JIHbL

Mexannueckue BOJHBI, ycloBUS pacnpoctpanenus. llepuon. CkopocTb
pacrnpocTpaHeHuss W JJiuHa BOJIHBL. [lomepeuHble W TPOJOIBHBIE BOJIHBI.
WuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUSA U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anekrpomarautHoi BonHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MpEJOMIICHUE, MOJIspu3auus, AUPpaKius,
unTepdepenius. CKOpoCcTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 31€KTPOMAarHUTHBIX BOJIH. [I[pUMEHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHLMTBI pagUuOCBS3U U TeNeBUACHUA. Paqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuyeckue yCTPOWCTBA M IIPAKTUYECKOE INPHUMEHEHHE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBas IWAarHOCTMKA B TEXHUKE M MEIULMHE, panap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-meus.

Jlemoncmpayuu

O6pa3oBaHue U pacIPOCTPAHEHUE TOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneoGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmronenue orpakeHus: M NpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepeninu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOntonenue cBsi3M T'POMKOCTM 3ByKa M BBICOTBI TOHAa C aMIUIUTYJIOH U
4acTOTOW KoJeOaHuH.

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJIeHUE, Moaspu3anus, Judpakius, uHTephepeHus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsMoiMHENHOE pacHpoOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyd cBera. ToueyHbId HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxkeHui B
IIJIOCKOM 3€pKaje.

[Tpenomnenue cBeta. 3aKOHBI MPEJIOMIICHHUS CBeTa. AOCOMIOTHBIN MOKa3aTeh
npenomiieHusa. llonmnoe BHyTpeHHee oTpaxeHue. [IpenenpHbIM yroa MOJHOIO
BHYTPEHHETO OTPAKEHHUSI.

HMucnepcust cBera. CiioXHbIN cocTaB 6eoro ceerta. LIger.

CobOuparomie W paccedBaroniue JuH3bl. ToHkas suH3a. DoOKycHOe
paccTosiHME W ONTHUYECKas cuja TOHKOM JuH3bL. [locTpoeHune u3oOpakeHUN B



coOMparIMX U PacCeMBAKOIIMX JIMH3aX. POpMysia TOHKON JIMH3BL. Y BEIUYEHHE,
JABAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakmuss ceeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAaKCUMyMOB IIpM  IAJE€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyma,
doToamnmapar, TPOEKIIMOHHBINA almapaT, MHUKPOCKON, TEJIECKOI, BOJOKOHHAsS
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOISIPOUSI.

Jlemoncmpayuu

[IpssMonuHEHOE pPacIpOCTPAHEHUE, OTPAXKEHHE U IPEIOMJICHHE CBETA.
OnTuueckue mpruOOpPHI.

[TomHOE BHYyTpEHHEE OTpakeHue. Mozenb CBEeTOBOAA.

HccnenoBanne CBONCTB M300pakKeHUH B JIMH3aX.

Mopaenu MUKpOCKOMNa, TEIECKOIA.

Hab6mronenue natepdepennmm cpera.

Ha6monenue nudpakiuu cera.

HabGnronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HaOmronenue nonsipuzanuu CBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

W3mepeHne nokazaresis NpesioMJIEHUs CTEKJIA.

HccnenoBanne CBONCTB M300pakeHUH B JIMH3aX.

Habmronenue aucnepcuu cBeTa.

Pa3znen 6. OcHOBBI CIeNUAJIBHON TEOPHUH OTHOCHUTEILHOCTH

['panvipl  TPUMEHMMOCTH  Kjiaccuyeckod — mexaHuku.  [loctynatsl
CIIEIMAIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJYJISI CKOPOCTHU
CBETa B BaKyyMe, PUHIUIT OTHOCUTEIHOCTH DWHIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBs13b MaccChl ¢ SHEPruel U UMITYJIHCOM PEIITUBUCTCKON YaCTULIbl. DHEPTUs
MOKOS.



Paznea 7. KBantoBasi pusuka
Tema 1. Dnemenmul KGAHMOBOU ONMUKU
®dotonbl. opmyna [lnanka cBs3u sHEpruM GOTOHA C €T0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.
OTtkpeiThe 1 ucciaegoBanue ¢poroddpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI

dororddekra. YpaBHenue OiHITeNHHA Uit PoTtorddekra. «KpacHas rpaHuiia»
dboTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOe NJeICTBUE CBETA.

TexHruecKue YyCTpONCTBA U MPAKTHUECKOE MNpPUMEHEHHE: (OTOIIEMEHT,
doromaTuuk, coHeuHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®dotoadekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeEMIHETO GoTodddexTa.

Ceeroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopia mo paccessHuIO 0 -4acTHII.
[Lmanerapnas mopens aroma. Ilocrynmatel bopa. M3nydenue wu morioumieHue
(GOTOHOB TpM mepexojie aToMa C OJHOTO YPOBHsSI PHEPrHuM Ha Apyroil. Bumsl
cnekTpoB. CIIEKTp ypOBHEN 3HEPIUHU aTOMa BOJOPOAA.

BonnoBbie cBoiicTBa yactuu. Bonnasl ne bpoitnsa. KopnyckynsipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Monens onbiTa Pezepdopra.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3IIyYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HaOmronenue muHeRYaToOro CrekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpoeHUsl snapa. OTKpbITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuio  cocraBa
paauoakTuBHOro wu3nydeHus. CpoiicTBa anbda-, OeTa-, raMMa-u3JIy4CHHUS.
Bisinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.



OTkpbiTHE TIpOTOHA W HeWTpona. Hykmonnas mopens siapa I'eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe yucio sapa. M30tormsl.

Anbda-pacniaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JIydeHHE. 3aKOH PAJIHOAKTUBHOIO pacIaja.

OHeprus B34 HYKJIOHOB B sape. SAnepHbie cuibl. Jlegext maccsl sapa.

Snepneie peakunu. [lenenue n cuHTtes suep.

Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnembl W MEPCHIEKTUBHI
AJIEPHOU SHEPTETUKHU. DKOJOTUYECKHE ACIIEKTHI IIEPHONU SHEPTETUKH.

OneMeHTapHble yacTULbl. OTKPBITHE IO3UTPOHA.

MeTo bl HaOIIOIEHUS U PETUCTPALIUH DJIEMEHTAPHBIX YaCTHULL.

dynaameHTanpHbIe B3aUMOAeHCTBU. EqMHCTBO (hr3nueckoi KapTUHBI MHpa.

TexHuyeckue yCcTpOMCTBA U IPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buiibcona, siiepHbIi peakTop, aToMHast 6oMo0a.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOLINX YACTHUL.

Yuenuueckuui sxcnepumenm, nabopamopHuie pabonol

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTorpadusim).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl pa3BuThs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Buna 3Béznnoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, TUIAHETHI, UX BUAUMOE
JBH>KCHUE.

ConneuyHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounuk sHeprun CosiHIA U 3BE3.
3BE3BI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE3MBl IJIaBHOW MOCJIEI0BATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIENOBATEIBLHOCTA. BHYTpEeHHEE CTpoecHHue
3B€311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BOIonuM CoJiHIA U
3BE3/. DTallbl )KMU3HU 3BE3].

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenwe m aBvxkeHue CoiHLA B
[Nanaktuke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpPHBIE NBIPHI B AIpaAX
raJaKkTUK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raimakTuk.
Teopus bonpiioro B3peiBa. PeMkTOBOE M3MyUEeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Vuenuueckue nabnrooenus



HaOmronenuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS TOJI0KEeHNUS HEOSCHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOMyIIapus U IPKUE 3BE3IbI.

HaGmronenus B Teneckon JIynsl, miianet, Mieunoro Ilytu.

O6o01maromee NOBTOPeHUE

Pons ¢usmku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M dTUYECKOHN cepax MesITeTbHOCTH YeJIOBEKA, POJIb U MECTO (DU3UKU
U aCTPOHOMHUHU B COBPEMEHHOI HAay4YHOW KapTHHE MUPa, poib (PU3NUECKON Teopuu
B (GOpPMHUpPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nUecKoil KapTUHBI MUpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (hakT, TUMOTe3a, (Pu3nyeckas BeIUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIEeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKIWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
NPOU3BOAHBIC D3JIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOAOOUS TPEYroJIbHUKOB,
OTpeIeJICHHE TUIOIIAIN TIIIOCKUX Uryp u o0béma Tell.

buonoeusa: »nektpuueckue SBICHUS B JKUBOW Mpupojie, KoseOaTeabHbIe
JBUKEHHS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUSA B )KUBOMW MPUPOJIEC, TEUCTBUE
paanaluy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW PpEIIETKH, CHEKTpaIbHBIN
aHamms.

l'eocpagusa: wmarHWTHBIE TIOMIOCAa 3€MJIM, 3aJ€KA MarHUTHBIX DY,
dhoTOoChEMKA 36eMHOM TTOBEPXHOCTH, MPECKa3aHUE 3eMIICTPSICEHUH.

Texnonoeus: JHHUM DIEKTPONEpPEAAd, TEHEPATOP IEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKLIUOHHAS I€4Yb, pajap, PaaUONpPUEMHUK, TEJIEBHU30D,
anTeHHa, TenedoH, CBU-meub, NMpOEKIMOHHBIN ammapar, BOJIOKOHHAS OTTHKA,
coJiHe4Has OaTapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nka» HA YPOBHE CpPEIHETO OOIIeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 0OECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0THKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YarloIIMUXCS PYKOBOICTBOBATHCA
c(hOpMUPOBAHHONW BHYTPEHHEW MO3UIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHUCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

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

OPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B MHTEpPECAX TPaKJaHCKOTO
0011ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJIEICTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCTINTAHMS

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHHS:

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



5) TpyA0BOTO BOCITUTAHUSI:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIAHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00J1acTH
(GU3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPOooIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LeJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH OKOJOTHMYECKOM HAaNpaBICHHOCTU Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3ydeHHsd  (QU3MKUM  OCYLIECTBJIATh  IPOEKTHYHD M HCCIEIOBATENIBCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4ETOM aHalv3a UMEIOIIUXCS
MaTE€pPUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUM IEITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEalbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTeIbCKHe 1eMCTBUSA.
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU MOHATHUSAMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIaJICTh HABBIKAMU YYeOHO-HCCIICI0BATEIBCKOW U MIPOCKTHOW JACATCILHOCTH
B 001acTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY ITOMCKY
METOJIOB pemieHHs 3aaad (U3HUECKOTO COJEP)KaHUs, MPUMEHECHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIQJIETh BUJAAMH JICATEILHOCTH 10 TMOJYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETAINA, MPEOOPA30BAHUIO W TPUMECHCHHIO B Pa3IMYHBIX YYeOHBIX
CUTYAIIUSX, B TOM YHCJIC ITPH CO3JIaHUH YICOHBIX ITPOSKTOB B 001aCTH (DU3HKHY;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIJIBUTATh TUTOTE3Yy €€ pEeIIeHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXJACHUM, 3a]]aBaTh MapaMETPhl K KPUTESPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE pEHmICHUS 3a7add  pe3yJbTaThl,
KPUTHUYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIC 3aJaud B 00pPa30BATEIHLHOMN
JESATSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3HUKHY;

JlaBaTh OIEHKY HOBBIM CHTYAITUsIM, OIECHUBAThH MPUOOPETEHHBIHN OIIBIT,

yMETb NEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KU3HECATCIILHOCTH,

yYMETh HHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC ITOAXO0/IbI M PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33J1a4H, JIOIYCKAIOIIHE aTbTePHATHBHBIC PEIICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIa/ICTh HaBBIKAMH TMOJyYeHUs WHPOPMAIUU (PU3NIECKOTO CONCPIKaHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh IOUCK, aHAIU3,
CUCTEMATH3AIMI0 W HHTEPIPETAi0 MHOOPMAIIMKA PA3IUIHBIX BUAOB M (HOpM
IIPEJICTaBJICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONb30BaTh  CpPEeACTBAa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OpraHU3aIlMOHHBIX
3alad  C CcoOMofeHNEM TpeOOBaHWN HPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€301TaCHOCTH;

CO3/MaBaTh TEKCThl (DPU3MUECKOTO COJEp)KaHUs B PpasIUYHBIX (opmarax c
yu€TOM Ha3HAYCHHS MHPOPMAITUHU U [EJICBOW ayTUTOPHH, BRIOUPAsi ONITHMAJIHHYIO
(dbopMy MpeACcTaBICHUS ¥ BU3yaTU3alliu.

KoMMyHUKATHBHbIE YHUBepCcAJIbHbIE yueOHblIe 1eiicTBUS:
OCYIIECTBIISITh  OOIIEHWE Ha Yypokax (U3MKKM ©U BO BHE-YPOUHOMU
JeSITENIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(PJIMKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIUKTBL;

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

NOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaIbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIMX
MHTEPECOB U BOBMOXKHOCTEH KaKJI0T0 WieHa KOJUIEKTUBA;

OpUHUMATh LEJIM COBMECTHOH  JIeATENbHOCTH, OpPIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUSA MO €€ JTOCTMIKEHUIO: COCTaBJATh IUIAH JACWCTBUA,
pacrpenenath poyid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KaueCTBO CBOErO BKJAJa M KaXIOrO YYacTHHKAa KOMAaHIbl B
001t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE TPOEKTHI, OIEHUBAaTh HJEH C TMO3WIMU HOBU3HBI,
OpPUTHHAIILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAaIMSIX, IPOSBIISATH TBOPUYECTBO H BOOOPAKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIE YyHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENbHYIO JESITENBHOCTh B 00J1ACTH
GU3UMKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POpMyIUpOBaAThH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBJIATH IJIAH PELICHHS PACUYETHBIX M KAYECTBEHHBIX
3a/1a4, TJIaH BBINOJHEHUS MPAKTHYECKOW paboThl ¢ YYETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTECHUN;

JaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (OPMHUPOBAHUIO W TPOSBICHUIO HPYIUIIMH B 00JacTH
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPLIAEMBIX JECUCTBUM W MBICIUTEIbHBIX MPOLIECCOB, HMX PE3YJIbTATOB H
OCHOBaHU;



UCIIOJIb30BaTh MPUEMBI PEQUICKCHH IS OLICHKH CHTYaIluH, BRIOOpA BEPHOTO
peIICHNS;

yMETh OIICHWBAaTh PHCKH W CBOCBPEMECHHO NPHHUMATH PEIICHUS 10 WX
CHIKCHUIO;

NPUHUMATh MOTHMBBI W apTyMEHTHl JPYTHX TpU aHAIW3€ pPEe3yJIbTaToB
JESITCIIBHOCTH,

IPUHUMATH Ce0sl, TOHMMasi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHUBBI W aPTyMEHTHl JPYTHX TpU aHAIW3€ pEe3yIbTaToB
NIeSITEIEHOCTH,

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce moCTHKEHUS JTMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMBEI
no (QuU3MKe I YPOBHS CpeaHEro oOmero oOpa3oBaHUs y OOyYaroOmuxcs
COBEPIICHCTBYETCS AMOIIMOHATbHBIH WHTEIJICKT, MIPEIMOJIar A0
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUsI, BKIIIOYAIOIIETO CIIOCOOHOCTh MIOHMMATh CBOE SMOIIMOHAILHOE
COCTOSIHHE, BUCTh HAPABIICHUS PA3BUTHS COOCTBEHHOW AMOIMOHAIBLHOU chephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYIMPOBAHMS, BKIIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
YMOIMOHATBHBIM H3MEHEHHSIM U TTPOSIBIIATH THOKOCTD, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIONICH CTPEMIICHHUE K JTIOCTIKECHUIO TSI U
yCIIeXy, ONTHMHU3M, WHHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTHX, YYUTBIBATH €r0 TIPH OCYIICCTBICHUM OOMICHHS, CIOCOOHOCTh K
COYYBCTBUIO U CONEPEKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS
C IPYTUMHU JIFOJIBMHU, 3200TUTHCS, IPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

NPEJIMETHBIE PE3YJIbTATHI

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

JIEMOHCTPUPOBATh Ha TMPUMEpPax PoOJjb U MeCTO (U3MKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIIEeH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAS CUCTEMa OTCYETa, aOCOMIOTHO TBEPIOE TEIO,
WJICAJbHBIN a3, MOJIEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsi]i IPU pellieHnH PU3NUECKUX 3aj1ay;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHHMKHU, MOJICKYJSIPHO-KHHETUYECKON TEOPUU CTPOCHHS BEIIECTBA U
IEKTPOJWHAMUKHN:  PaBHOMEPHOE ¥  PABHOYCKOPEHHOE  MPSMOJIMHEIHOE
JBIDKEHHE, CBOOOJHOE IIaJICHUE TEJ, IBIKCHHWE 10 OKPY)XKHOCTH, HHEPIIHS,
B3aUMOJICUCTBUE Teld, AU(Gy3uss, OpOYHOBCKOE ABHKCHHUE, CTPOCHUE JKHJIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMA TeJl MPU HarpeBaHUU (OXJIAXKICHUH ), TEMJIOBOE
paBHOBecHe, WCIApeHUE, KOHJICHCAIWS, IUIABJIICHUE, KPUCTAJUTM3AIUs, KHUIICHHE,
BJIQYKHOCTH BO3/yXa, ITOBHIIICHKE JABJICHUS T'a3a IMPU €ro HarpEBaHHUH B 3aKPHITOM
COCyle, CBSI3b MEXKIY IlapaMeTpaMu COCTOSHHUS Ta3a B H30IPOIleccax,
DJICKTPU3AIIUS TEJI, B3aUMOICHCTBUE 3apsJIOB;

OTIMCHIBATh MEXAHWUYECKOE NIBIDKCHHE, WCIONL3Yys (PU3NYECKHUe BEITMUYWHBI:
KOOpJIMHATA, MYTh, MEpPEMEIIeHNE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIa,
UMITYJIBC TeJla, KHHCTHYECKash DHEPrus, MOTCHIMANbHAS DHEPTUsS, MEXaHUYeCKas
paboTa, MexaHWYECKas MOIIHOCTh, IIPH OIHMCAHWHM IPABUIBLHO TPAKTOBAThH
(GU3MYECKUT CMBICT HCIOJIb3YeMbIX BEJIHYMH, WX OO0O3HAYCHUS U €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE NaHHYIO (DU3UYECKYIO BEIUYHHY C JIPYyTUMU
BEJIMYMHAMH;

OTMCHIBAaTh M3yYCHHBIC TEIUIOBBIC CBOMCTBA TEI M TEIUIOBBIC SBJICHUS,
UCIIONIB3Ysl (U3UYCCKHE BEIHMYMHBL: JaBJICHUE Tra3za, TEeMIeparypa, CpeaHss
KHHETHYECKasi SHEPIHs XaOTHYECKOTO JBIKCHUS MOJICKYJI, CPEIHEKBAApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, padoTa rasa,
KOA((PUITMEHT MOJE3HOTO JCHCTBUS TEIUIOBOTO JIBUTATEINSA; IIPH OIKMCAHUU
NMPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT MCHOJB3YEMBIX BEIIMYUH, WX
0003HAUCHUS W CIUHUIBI, HaXOJUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(GU3UYECKYIO BEIMYHUHY C IPYTUMH BEIMUYUHAM;

OTIMCHIBATh U3YYCHHBIC DJICKTPUICCKHE CBOWCTBA BEMIECTBA U AIEKTPUICCKUE
sIBJICHHSI (TIPOIIECCHI), UCITONB3Ys (PU3NUYECKHE BEIMYUHBI: DJICKTPUUICCKUN 3apsij,
AIIEKTPUYECKOE I0JIC, HAMPSOKEHHOCTD OIS, IMMOTEHIINAJ, pa3HOCTh IMOTCHIIUAJIOB,;
IpU ONMHWCAHWHM TIPABWJIBHO TPAKTOBAaTh (PU3UUYECKHA CMBICT HCIOJIh3yEMbIX
BEIIMYMH, WX OOO3HAYCHMsS] M CIUHMIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JTAHHYIO (U3UYECKYIO BEJTMYHHY C APYTUMH BEIMYUHAMY,

aHAM3UPOBaTh (PU3MYECKHE IMPOICCChI U SBICHUS, UCIIONB3Yys (U3HUCCKHEC
3aKOHBI M MPUHIMIIBL: 3aKOH BcemupHoro TsaroteHus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXPAHCHUS MEXAHUYECKOW OJHEPruu, 3aKOH COXPAHCHHS HWMITYJIbCA,
IPUHITUN CYNEPIIO3UIINKA CHWJI, TPUHIIMIT PaBHONPABUS WHEPIUAIBHBIX CHCTEM
0TCUéTa, MOJICKYJISIPHO-KUHETHYCCKYI0 TCOPHUIO CTPOCHHS BEIICCTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEH KUHETHYCCKON DHEPTUHU TEIIOBOTO JIBHIKCHHS MOJIEKYI C
a0COJIFOTHON TeMIlepaTypoi, NMEPBbI 3aKOH TEPMOAUHAMUKH, 3aKOH COXPAHEHUS
JIEKTPUUECKOTO 3apsiga, 3akoH KyloHa, Mpu 3TOM pa3inyarh CIOBECHYIO



(bOpMYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKCHUE W yCIOBUS (TPaHMIIBI,
o0jacT) IPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIE TPHUHIIMIBI JEHCTBHUS MAaIlllMH, MNPUOOPOB U
TEXHUUYECKUX YCTPOKMCTB; pa3inuaTh YCIOBUS UX OE30MMACHOTO HCIIOJIb30BAHUS B
IMOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HW3MEPEHUN, TPH 3TOM
dbopmynupoBath mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEIOKEHHOTO O0OpYAOBaHHUS, MPOBOAWTH OMBIT U
(dbopMyITMpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUsT (U3HMUECKUX BEITUYUH, MTPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTPEIIHOCTEN U3MEPEHUM;

UCCIICIOBATh  3aBUCUMOCTH  MEXIYy  (QU3NYSCKUMHU  BEIUYUHAMH  C
WCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpOBaTh PeE3yIbTaThl IMOIYYECHHON 3aBUCHMOCTA (DU3UYECKUX BEIUYHH B
BU/JIe TAOJIUII U TPaUKOB, ACNIaTh BHIBOBI IO Pe3yJIbTaTaM UCCIICIOBAHMS;

coOrofaTh MpaBmia 0€30MacHOTO TPya MPHU MPOBEICHUU HCCICIOBAHUN B
pamMKax y4eOHOTO DJKCIEpUMEHTa, Y4YeOHO-MCCIIEIOBATENhCKOM W MPOSKTHOM
JEATETLHOCTH C HMCIOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacuéTHbIe 3aJadd C SBHO 3aJaHHOW (DU3HUECKOH MOJIENbIo,
UCTIONB3YS (hU3MUeCKHe 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aa4u
BBIOUpaTh (PU3UYECKYIO MOJCIb, BBIICIATh (DU3NUECKHE BETUYMHBI U (DOPMYIIHI,
HEOOXOaMMBIC I €€ PEIICHHs, MTPOBOIUTh PACU€Thl U OIEHWBATH PEATHHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UUCCKOU BEIINYUHBI,

pelaTh KaueCTBEHHBIC 3a7a4i: BHICTPAUBATH JIOTUYECKH HEMPOTUBOPECUNBYIO
IENIOYKY PAaCCYXJACHHU C OMOpPONM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SBICHNUS;

WCIIOJI30BaTh ~ TPU  PEIMICHMH  y4eOHbIX  3aJad  COBPEMCHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
Y TIPEJCTABJICHUS Y9eOHOW W HAYyYHO-TIOMYJISIPHONH MHGOpPMAIIUH, TOTYIYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOTyYaeMyIo HH()OPMAIIUIO;

MIPUBOJNUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apYyOCKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TMPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
U1 obecnieueHrss 6€30MacHOCTH MPU O0pallieHUur ¢ MpuOopaMu U TEXHUUYECKUMHU



yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJNIIOIEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTath B TIpYyIIlE C BBIIOJHEHUEM pPa3JUYHbIX COLHMAIBHBIX POJIEH,
IUIAaHUPOBATH padOTy TPYIIbl, PalMOHAIBHO paCHpEAeNiATh OO0S3aHHOCTU U
IJIAHUPOBATH JICSITENILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OILEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIIBHI B PEIICHUE PacCMaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeAaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCSl YMEHUIA:

JEMOHCTPUPOBATh Ha IMpUMeEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW Hay4yHOM KapTHHbl MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTUM, B NMPAKTUYECKON IEATEIBbHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
(du3nYeCKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TNPUMEHEHUS W3YyYEHHBIX (U3HYECKUX MOJIENeH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsifl, JTy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3aj1ay;

pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIUHAMHUKN M KBAHTOBOW (DU3UKH: 3IEKTpUUECKasi MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAas WHAYKUUS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
IPOBOJAHUK C TOKOM M JBIKYIIMKCS 3apsfl, 3JIEKTPOMAarHUTHBbIE KoJeOaHUA U
BOJIHBI, MPSMOJIMHEWHOE pPacHpOCTPaHEHUE CBETa, OTpPaXKEHHUE, MNPETOMIICHUE,
uHTephepeHus, audpakuuss U TOJApU3ALMS  CBETa, JAUCIEPCHUs] CBETa,
dbotoanekTpudeckuii 3QdexT (hoTodrddhexT), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYyCCTBEHHas
PaOaKTUBHOCTH;

OMHCHIBaTh H3YYEHHBbIE CBOWCTBA BEIECTBA (DJIEKTPUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  TPOBOJUMOCTh  Pa3jUYHBIX  Cpel) U
DJICKTPOMArHUTHBIC SIBJIICHUS (TIPOIIECCHI), HWCIMOJIB3YsS (DU3NYECKUE BEITUYHHBIL:
IIEKTPUYECKUI 3apsisl, CHJIa TOKa, AJIEKTPUYECKOE HANPSDKEHHE, AIEKTPHYECKOE
COINPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAas cuiia, paboTa TOKa,
WHIYKIMS MarHUTHOTO MOJs, cuia Awmrmepa, cuna JlopeHua, HWHIYKTUBHOCTD
KAaTYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJei, MepuoJl M YacToTa
Kojie0aHUN B KoJeOaTeNTbHOM KOHTYpe, 3apsii M CHjla TOKa B Mpollecce
TapMOHMYECKUX JJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pACCTOSHHUE U
ONTHYECKasi CHJIa JIMH3bI, TIPU OMHCAHUU MPABUIBHO TPAKTOBATh (DU3NUYECKUN
CMBICJI HCTOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U E€JIMHHUILIbI, YKa3bIBaTb
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C APYTUMHU
BEITUYMHAMU;



OMKCHIBATh M3Y4YCHHbIE KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCIIONb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPHUOJ MOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX $J€p, IpPU OINUCAHUU INPABUIBHO TPAKTOBaTh (U3NYECKUN CMBICI
UCIOJIB3YEMBIX BEJIMYMH, MX OOO3HAUYEHHs M EIUHMIBI, YKa3blBaTb (OPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIWYUHY C JPYTUMHU BEJIUYMHAMU,
BBIUUCIIATH 3HAaUCHUE (PU3MUECKOIN BEIUYUHBL;

aHAJIM3UPOBaTh (PU3NUECKHUE MPOLECCHl U SABIECHUS, UCIONIB3Ys (hU3NUECKUE
3aKOHBI M MPUHIMUIBL 3aKOH OMa, 3aKOHBI TIOCJIEI0BATENBHOIO U NapauleIbHOTO
COEIMHEHUs] TPOBOJHUKOB, 3aKkoH JDxoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIUH, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTPAHEHHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE DWHIITeHa 1 (oTorddekra,
3aKOH COXpAHEHMsI SHEPIUHU, 3aKOH COXPAHEHHUs HMITYJIbCA, 3aKOH COXPAHEHUs
AIIEKTPUYECKOTO 3apsia, 3aKOH COXpPaHEHMs] MaccOBOrO 4Mcia, mocTynatel bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (JOPMYIUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIpAKEHHWE U YCJIOBHs (IpaHUIbI, OOJIACTH)
IPUMEHUMOCTH;

OIpEAEIIATh HAIlPaBJIEHUE BEKTOpA UHAYKLIUNA MarHUTHOTO 10JI IPOBOIHUKA
C TOKOM, CHJIbl AMIiepa u cuiisl JIopeHna;

CTPOUTh M ONHCHIBATH H300paXKEHHE, CO3/1aBaeMO€ IIJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIENO0BAHUIO (PU3NYECKUX SBJICHUN U
IPOLECCOB C HCIOJB30BAHUMEM IPSAMBIX U KOCBEHHBIX HM3MEPEHUH: IPHU ITOM
dbopmynupoBath mpobiieMy/3amadyy M = THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OMBIT U
(GbopMyIMpOBaTh BHIBOBI;

OCYILIECTBJISATh MPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIMYUH, IPU
3TOM BbIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMsI U HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKH MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX  M3MEPEHMM: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BUZAE TAOIMI] U
rpa(uKoB, AeNaTh BbIBOJBI 10 PE3YJIbTaTaM UCCIICIOBAHMUS;

co0iroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeNOBATENIbCKOW U MPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB U J1IAOOPaTOPHOIO
000pyI0BaHUS;

pemary pacu€THble 3aJaud C SBHO 3aJaHHOW (PU3MUYECKOH MOJIENbIO,
UCIIONB3YS (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aJauu



BbIOHpaTh (PU3UUECKYIO MOJEIb, BBIICIATh (PU3MUECKHE BETUYMHBI U (POPMYJIHL,
HEOOXOouMbIe N7l €€ pelIeHUs, MPOBOAUTH PacuéThl M OICHUBATh PEaTbHOCTD
MOJy4YE€HHOTO 3HAUYCHHUS (PU3HUUECKON BETUYUHBL;

pelaTh KaueCTBEHHbIE 3a7a4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUM C OMOpOM Ha HM3yYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJad  COBPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTMH JIS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAUU
U MPEACTABJICHUS] YYEOHOW U HAyYHO-TIOMYJIIPHON MHGOpPMALIMH, MTOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKU aHAIM3UPOBATH MOJIy4aeMylo HHPOpMaLIUIO;

OOBSACHATH TPUHIUMBI JEHCTBUS MAIUH, MNPHOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU,

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOIUM;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JU1s1 obecrieueHrss 6€30MacHOCTH MPU O0palieHUuH ¢ MpuOopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaThb B TpyHdmne C BBHIMNOJHEHUEM pPAa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYIIbl, PalUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JICSITENILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OILEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE paCCMATPUBAEMOM ITPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Paznea 1. PDU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METObl HAYYHOI'O MO3HAHUS 2
Hroro no pazueny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka
2.2 JnHamuka
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1
Hroro no pazueny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOH 9 1
Teopuun
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5
' ®a30BbIE MEPEXOIBI
Hroro no pazneny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
4.1 DneKTpocTaTHKa 10 1
4.2 [TocTOSIHHBIN IEKTPUUYECKUN TOK. TOKH B 12 1




PA3IMIHBIX CpCaax

Hroro no pazueny 22
PeszepBHoOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 3
11 KJIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m Konrpoabusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcebl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe noje. JIeKTpoMarHuTHas 11 1 3
AHAYKIUSA
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
MexaHuueckue U 3J1eKTPOMarHUTHbIE
2.1 9 1
KoeOaHus
59 MexaHuueckue U 3J1IeKTPOMarHUTHbIE 5 1
BOJIHBI
2.3 OnTuka 10 3
Hroro no pazueny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
3.1 OCHOBBI CTICTTHATBHON TEOPHH 4 1




OTHOCHUTCIIBHOCTHU

Hroro no pazueny 4
Paznen 4. KBAHTOBASI ®PU3UKA
41 DJeMeHTHI KBAHTOBOW ONTUKHU 6
4.2 Crpoenue aToma 4
4.3 AToMHOE SApO 5
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU U aCTPOPHU3IUKU 7
Hroro no pazueny 7
Paznen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 O6o0matroiee MOBTOPEHUE 4
Hroro no pazneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne aTra H(ppoBbIE
n/n Tema ypora Bcero Konrposbnpie  TMpakrueckue ilfiy‘leﬂﬂﬂ :)Iﬁ[()ba[;OBaTeJIbele
padoTsbI padoThI pecypenr
1 ®usuka — Hayka o npupoje. Hayunsie 1
METO/Ibl TO3HAHUS OKPYKAIOIIEr0 MUpa
Ponw u mecTo ¢usuku B hopMUpOBaHUHI
2 COBPEMEHHOM HAyYHOUW KapTHUHBI MHpPA, B 1
MPAKTUYECKOM ESITETbHOCTH JIOIeH
MexaHn4eckoe IBUKEHUE.
3 OTHOCUTENBHOCTh MEXAHUUECKOTO 1
neuxenus. [lepemenienue, CkopocTsb,
yCKOpeHue
4 PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHUE 1
5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE 1
JBUKECHHE
6 CBobonHoe najgeHue. Y cKkopeHue 1
CcBOOOIHOTO ITaEHUS
7 KpuBonuneiinoe npuxxenue. /[Buxenue 1
MaTepUaIbHOU TOUYKHU MO OKPYKHOCTH
[Tpunin oTHOCUTENbHOCTH [ anumnes.
8 WNueprmanbHbie cucTembl oTcueTta. [lepBbrit 1
3akoH HproToHa
9 Macca tena. Cuina. [Ipunnun 1

cynepno3uimu cuil. Bropoit 3akon




Herorona nis MatepuanbHOM TOYKH

10

Tpetnii 3akon HeroToHa miis
MaTepI/IaJIBHBIX TOYCK

11

3aKkOH BCEMUPHOTO TsroteHus. Cuna
TsoxecTH. [lepBas kocMHuueckas CKOPOCTh

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

13

Cwuia tpenust. Koaddumuent tpenns. Cuna
COIIPOTHUBIICHUS TPH JIBUKCHUU TEJa B
KUAKOCTHU UJIU I'a3¢C

14

[ToctynarenbHO€E U BpalaTeabHOE
JBIDKEHHUE a0COJIFOTHO TBEPIOTO TeEa.
MowmenTt cuibl. [1medo cumbl. YcaoBus
paBHOBECHS TBEPAOTO TENa

15

HNMnynsc MmaTepualbHOM TOYKH, CUCTEMBI
MaTepHalbHBIX TOUYEK. IMIybC CHIIBI.
3aKOH COXpaHEHHs uMIyJibca. PeakTuBHOE
JIBUKECHHE

16

Pabora u momHOCTh criisl. Kunetnyeckast
9HEeprus MaTepuaabHOW TOUKH. Teopema 06
W3MEHEHUU KMHETHYECKOW SHEPTHUH

17

ITorenunaneHas sHeprus. [loreHnnanbHas
SHEpPrus yrnpyro n1eopMUPOBAHHOMN
npyxussl. [loTeHnmanbHas sHeprus tena
BOJIN3M IOBEPXHOCTH 3eMIIU

18

[loTeHumanpHbple U HEMOTEHIUAIBHBIE
cuiibl. CBSA3b pabOTHI HEMTOTEHIINATBHBIX
CHJI C U3BMEHEHUEM MEXaHUYECKOU SHEPTrUu
CUCTEMBI TeJl. 3aKOH COXPaHEHMUS




MEXaHUYECKON YHEPTUU

19

JlaGopaTtopHnas pabora «HcciaenoBanue
CBA3U pa6OTBI CHJIbI C UBMCHCHUEM
MEXaHHYECKOHN SHEPTUHU Tella Ha TIPUMepe
PaCTSKEHUS PE3UHOBOTO KIyTa»

20

KoHnTtponbHast paborta mo Teme
«Kunemartuka. Jlmnamuka. 3aKOHBI
COXPaHEHHUS B MEXAHUKE

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newxkenue. ubdysus

22

Xapakrep ABUKECHUS U B3AUMOJACHCTBUS
yacTul BenecTa. Monenu cTpoeHust
ra3oB, KUIKOCTEN U TBEPIBIX TEI

23

Macca monexyi. KonnuecTBo BenecTsa.
[TocTostnuas ABoraapo

24

TemoBoe paBHOBecue. TemnepaTypa u e€
m3mepenue. [lkana remneparyp Llenbcus

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

26

AOcomoTHas TemrepaTypa Kak Mepa
CpPEeHEW KMHETUYECKON YHEPTUU JBUKECHUS
MOJIEKYJI. Y paBHeHHe MeHeneeBa-
Knaneiipona

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

28

JlaGopaTtopHnas pabora «HcciaenoBanue
3aBUCUMOCTH MEX]y MapaMeTpamMu
COCTOSIHUS pa3pEeKEHHOTO Ta3a




H3omponecchl B uealbHOM ra3e u ux

29 rpagudecKoe mpeICTaBICHNUE
BryTpeHHss dHeprus TEpMOANHAMUYECKOU
CHCTEMBI U CIIOCOOBI €€ U3MEHEHHUS.

30 KomuuectBo TemnoTs! u padora.
BHyTpeHHsIs SHEpTrHsl 0IHOATOMHOTO
U/I€abHOTO ra3a

31 Bune! Tennonepenaun
VY nenpHast TEMIOEMKOCTb BEIIECTBA.

32 KonudecTBO TEIIOTHI MpH TEIUIONEpeaaye.
AnrabaTHBIHN Tporecc

33 IIepBblil 3aKOH TEPMOAVMHAMUKH U €TI0
IPUMEHEHHE K U30IpoLeccaM

34 HeoGpaTumocTh npoLeccoB B MpUpPoOIE.
BTopoii 3aK0OH TEpMOAVMHAMUKH

35 [Tpunmun gevicteus u KIT/ TenmoBoit
MalluHbI

36 Huxn Kapuo u ero KII/]

37 DKOJIOTHYECKUE TTPOOITIEMBI
TETUIO3HEPTEeTUKH

38 O6o0maromuii ypok «MonexkysipHas
¢u3uka. OCHOBBI TEPMOAMHAMUKI
KonTtponbHas pabora o Teme

39 «MonexynsipHas ¢puznka. OCHOBBI
TEPMOIUHAMHKI

40 [TapooOpazoBaHue 1 KOHACHCALHSL.
Hcnapenue u kuneHue

41 AGCOIOTHAS M OTHOCUTEIbHAS BIaKHOCTh




BOo3ayxa. HacelenHslii map

Teépnoe Teno. Kpucramnuueckue u
amop¢HbIe Terna. AHU30TPOIHUS CBOMCTB

42
KpucTayioB. JKuakue KpucTasuibl.
CoBpeMeHHbIE MaTepuabl

43 [InaBnenue u KpucTauM3auus. Y aenbHas
TeruioTa miasiaeHus. Cyonumanust

44 YpaBHeHHE TEIIOBOTO OajlaHca

45 OnexTpu3anus Tel. JNEKTPUIECKUN 3apsil.
JIBa BUA IEKTPUUYECKUX 3apsI0B
[TpoBOAHMKY, TUAIEKTPUKU U

46 MOJTYITPOBOJTHUKH. 3aKOH COXPaHECHHS
IIEKTPUYECKOTO 3apsiia

47 B3aumonerictBue 3apsiioB. 3akoH Kynona.
To4euHblil JIEKTPUUYECKUI 3apsi
Hanps>k€HHOCTB JIEKTPUYECKOTrO MOJIS.

48 [IpuHLIMT CynepHO3ULINN SIEKTPUIECKUX
nosiel. JInHum HanpsHKEHHOCTU

49 PaGora cui 31eKTpocTaTHuecKoro moJsl.
[Torennuman. Pa3HoCTh MOTEHIIMATIOB
[TpoBOAHUKY U TUAJIEKTPUKH B

50 3JIEKTPOCTATHYECKOM IIOJIE.
JusnexkTpudeckasi MpOHUIIAEMOCTb

ol OnekrpoéMkocTs. Konnencatop

59 DNeKTPOEMKOCTH TIOCKOT0 KOHJIEHCATOpa.
DHeprus 3apsHyKEHHOT0 KOHJeHcaTopa

53 JlabGopaTtopHnas pabota "M3mepenne

3JIEKTPOEMKOCTH KOHAEHcaTopa"




54

[IpuHIMI NECTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAILHOTO
arnmapara, CTpyMHOro mpuHTepa.
DJIeKTpOCTaTUYECKas 3aluTa. 3a3eMIICHUE
3JIEKTPOTIPUOOPOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cymiectBoBanus. [loctossHHBIN TOK. Cuia
toka. Hanpsbxenne. ConpoTUBIICHHE.
3akon Oma 1S ydacTKa Lenu

56

[NocnenoBarenbHOE, ApaLIEIbHOE,
CMEIIaHHOE COeIMHEHHE TIPOBOJHUKOB.
JlaGopaTtopHnas pabora «3yuenue
CMEIIIAaHHOTO COCTUHEHHSI PE3UCTOPOB)

S7

PaboTa 1 MOLTHOCTH 3JEKTPUUECKOTO TOKA.
3axoH /[xoyns-JleHna

58

3akon Oma aJ1s MOTHOM (3aMKHYTOM)
anekTpudeckou nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/1C nctouHnka Toka v €ro
BHYTPEHHET'O CONPOTHUBIICHUS»

59

DNeKTpOoHHAs POBOIMMOCTB TBEPIBIX
METaJUIOB. 3aBHCUMOCTb COIPOTHBIICHUS
METaJUIOB OT TeMIepaTyphl.
CBepxnpoBOAUMOCTb

60

DJIEKTpUUYECKUH TOK B Bakyyme. CBOIMCTBa
3IEKTPOHHBIX MMYYKOB

61

[ToynpoBOAHUKY, UX COOCTBEHHAS U
MpUMeCHasi MPOBOAUMOCTh. CBOMCTBA Pp—
n-nepexona. [lomynpoBogHUKOBEIE




npubopHI

62

DJIEKTPUUYECKUI TOK B paCTBOpax U
paciuiaBax 3J€KTpPOJIUTOB.
ONEKTPOIUTHYECKAs JUCCOLUALIHS.
DneKTpoan3

63

DJIEKTPUYECKUH TOK B razax.
CaMOCTOSTENLHBIN U HECAMOCTOATSIbHBIN
paspsaa. Monnus. [1nasma

64

DJIeKTpUUYECKHe MPUOOPHI M YCTPOMCTBA U
uX MpakTuieckoe npumenenue. [lpapuna
TEXHUKH 0€30MMacHOCTH

65

Ob6o06maromuit ypok «IeKTPOAMHAMHUKA

66

KoHnTtponbHas paborta mo Teme
«Qnekrpocraruka. [locTosHHBIN
3JIEKTPUYECKUN TOK. TOKM B pa3iIn4yHbIX
cpenax»

67

Pesepaubriii ypok. KonTponsHas pabora mmo
Teme "DNeKTpoauHaMuKa"

68

PesepBHeIil ypok. Q000NN YPOK O
temaMm 10 knacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

IlocTosTHHBIC MAarHUTEI K UX
B3auMoOeicTBHE. MarHuTHOE II0JIE.
Bexrop MarHuTHOM MHAYKUUU. JIMHUK
MAarHUTHOM MHIAYKLIIHHU

MarsuTHO€ 1oJjie IPOBOJHUKA C TOKOM.
OnbiT Opcrena. Bzaumonerictaue
MTPOBOTHUKOB C TOKOM

Jlaboparopnas pabota «3yueHue
MarHUTHOTO TIOJIsI KATYIIKH C TOKOM

JlelicTBME MarHUTHOTO IOJIS1 HA POBOJHUK
¢ TokoM. Cuita Ammnepa. JlaboparopHas
pabota «VccnenoBaHue neHCTBUS
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢ TOKOM)

JlelicTBME MarHUTHOTO TTOJIS Ha
JBUKYITYIOCS 3apshkeHHYHo yactuly. Cuna
Jlopenua. Pa6ora cumst Jlopenma

DJieKTpoMarHuTHas HHAyKuus. [ToTok
BEKTOpa MarHuTHOW uHAYKMu. IJC
WHIYKIHAU. 3aKOH AJIEKTPOMAarHUTHOM
nHaykiuu Gapanes

Jlaboparopnast pabota «MccnenoBanue
SIBIICHHSI DJICKTPOMArHUTHOW WHTYKITHH)




NHayKTUBHOCTB. SIBIE€HNE CAMOUHAYKIUH.
OJIC caMOMHAYKIIMUA. DHEPTUS
MArHUTHOTO TOJISl KATYIIKU C TOKOM.
DJIEKTPOMArHuTHOE T0JIe

TexHudeckue ycTponucTBa U UX
IIPUMEHEHHUE: IOCTOSIHHBIE MATHUTHI,
JJIEKTPOMArHUTBI, EKTPOJABUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTULl,
MHIYKIIMOHHAs I1eYb

10

O6o6maromuii ypok «MarauTHoe moJe.
DneKTpOMarHuTHast UHIYKITUS»

11

KontponbHas padoTa mo teme
«MarnutHoe nosie. DJIeKTpOMarHuTHas
HHIYKLUS

12

CB0OOIHBIE MEXAaHUYECKIE KOIeOaHMUS.
I"apmonuueckue konebanus. Y paBHEHHE
rapMOHHYECKHUX Kojiebanui. [IpeBpamenne
SHEPTUU

13

Jlaboparopnast pabota «MccnenoBanue
3aBHCUMOCTH TEPHOa MAITBIX KOJICOaHUI
rpy3a Ha HATHU OT JUTMHBI HUTH H MacChI
rpy3a»

14

Koneb6arenpubiit koHTYp. CBOOOIHBIE
3JICKTPOMAarHUTHBIC KOJIcOaHUs B
UJICATbHOM KO0JIe0aTeTbHOM KOHTYPE.
AHAJIOTHS MEXKIYy MEXaHHYCCKUMH 1
BHGKTpOMaI‘HI/ITHBIMI/I KOHe6aHI/ISIMI/I

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTUH B UI€aJIbHOM KOJIe0aTEIIbHOM




KOHTYpE

16

[IpencraBnenue o 3aTyxarnmx
KosieOaHusAX. BoHyXIeHHBIE
MexaHMJecKHue Konedbauns. Pe3onanc.
BbIHYXICHHBIE 2JIEKTPOMArHUTHBIE
KoJe0aHus

17

[Tepemennsblii Tok. CHHYCOUIATBHBIN
MEpEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMILTUTYTHOE U
JEHCTBYIOLIEE 3HAYEHNUE CUIIBI TOKA U
HaIpsHKEHUS

18

Tpancdopmarop. [IponsBoactso, nmepempayda
1 IOTpeOIeHNE YICKTPUUECKON SHEPTUn

19

YCTpoiCTBO M MPAKTUUECKOE TPUMEHEHUE
ANIEKTPUYECKOT0 3BOHKA, FT€HEpaTopa
MEPEMEHHOTO TOKa, JIMHUHI
aNeKTponepenay

20

DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE
anekTposHepruu. Kynerypa
MCIOJIb30BaHUS JIEKTPOIHEPTUHU B
MOBCEIHEBHOMN KU3HHU

21

MexaHnuueckue BOJIHEI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Ckopocth
pacrnpocTpaHeHUs U JITTMHA BOJIHBIL.
[Tonepeunsle ¥ MPOIOIBbHBIE BOJTHBI

22

3Byk. CKOpOCTBH 3ByKa. ' pOMKOCTB 3BYyKa.
Bricota Tona. Tem0p 3ByKa

23

DJIEKTPOMAarHUTHbBIE BOJIHBI, UX CBOMCTBA U




ckopocTs. IlIkana 371eKTpOMarHuTHBIX
BOJIH

24

[IpuHIMIIBI PaAUOCBA3U U TEIECBUACHUS.
PazButue cpencts cBsa3u. Pagnonokanus

25

Kontponbnas padota «Konebanus u
BOJTHBI»

26

[IpssMOnMHENHOE PaCIPOCTPAHEHHUE CBETA B
OIHOpOJHOM cpefe. ToueuHblid HCTOYHUK
ceera. JIyd cBera

27

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
cseta. [locTpoeHne n3o0paxeHuii B
IUIOCKOM 3epKajie

28

[Ipenomnenue ceta. [lonHOE BHYTpEHHEE
oTpaxkeHue. [IpenenpHblid yro moaHoro
BHYTPEHHETO OTPAKEHUS

29

Jlabopartopnast pabora «M3mepenne
MOKa3aTess MPEIOMIICHHS CTEKIIa

30

Jlunssl. [TocTpoenue nu3obpaxxeHuit B
nuH3e. opmyiia TOHKOH JIMH3BI.
VYBenuueHue JIMH3bI

31

Jlaboparopuas padota «VccrnenoBanue
CBOWCTB M300paXCHUN B IMH3AX)

32

Hucnepcus cera. Cl0KHBIN COCTaB
oenoro ceera. L[Ber. JlabopaTopnas pabora
«Habnroienne qucriepcuu CBeTa

33

HNutepdepennius cera. {udpakmus crera.
JudpakuronHas pemeTka

34

HOHepe‘IHOCTB CBCTOBBIX BOJIH.




ITonspusanusa ceera

35

OnTuyeckne MpuOOPHI M YCTPOUCTBA U
YCIIOBUS UX 0€30IaCHOTO TPUMEHEHUS

36

['paHu1IBI TPUMEHMMOCTH KJIACCUYECKOU
MexaHukH. [locTynarel cienmanbHON
TEOPUU OTHOCUTEIIbHOCTH

37

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
3amenJieHne BpEeMEHH B COKpaIlieHne
TUINHBI

38

OHeprus U UMIYJIbC PENSITUBUCTCKON
gacTulbl. CBSA3b MACChl ¢ SHEPTUEN U
HUMITYJICOM. DHEPIUsl MOKOs

39

Kontponbras padota «Ontuka. OCHOBBI
CHEeIUAIbHON TEOPUU OTHOCUTEIBLHOCTH

40

®otonsl. Dopmyna [Inanka. Dueprus u
UMITYJTBC (POTOHA

41

OTtkpsiTHe U HccnenoBanue Gporodddekra.
Omnpitet A. I'. CToneroBa

42

3akonbl portorddekra. YpaBHeHUE
Ouinmreitna s Goroaddexra. «KpacHas
rpanuna» Gotordpdexra

43

JlaBrenue cBera. OnwiTe [1. H. JIeOenena.
XUMHYeCcKOe IeHCTBUE CBETA

44

TexHuyeckue ycTpoNuCTBA U MIPAKTHUECKOE
npUMeHeHHe: (OTOIIEMEHT, (POTOJATUHK,
CoJIHeUHas OaTapesi, CBETOIHO]]

45

Pertennie 3agau mo reMe «DI€MEHTHI
KBAHTOBOU OIITHUKHN)




46

Monens aroma Tomcona. OmbITEL
Pezepdopaa mo paccessHUIO 0-4aCTHII.
[Inanerapnast MoJeIb aToMa

47

IToctynatsr bopa

48

W3nyuenue u nornomienre GOTOHOB NpU
Mepexo/ie aToOMa C OJJTHOTO YPOBHS SHEPTUU
Ha Jipyroi. Buasl ciekTpos

49

BonHoBEIE cBOiicTBa yacTull. BoIHEI e
Bbpoiina. KopnyckynsipHO-BOJIHOBO#M
nyanu3M. CIIOHTaHHOE W BBIHYKJICHHOE
W3ITyYCHUE

50

OTKpbITHE panOaKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenunto cocrasa
PaZMOaKTUBHOTO U3TyYEHUS

o1

CgoiicTBa anb(da-, 6era-, ramma-
I/I3Hy‘IeHI/ISI. BJ'II/ISIHI/IG pa[[I/IoaKTI/IBHOCTI/I Ha
KHBBIC OpFaHI/I3MBI

52

OTKpbITHE TPOTOHA U HENUTpOHA. M30TOIEI.
Anbda-pacnaa. DIEKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3Iy4YeHUE

53

DHeprus CBSI3U HYKJIOHOB B sifipe. S nepHbie
peakuuu. Snepusiii peaktop. [Ipodiemsr,
MEePCIEKTUBBI, SKOJIOTUYECKHUE ACTICKTHI
SIEPHOMN SHEPrEeTUKH

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
o3uTpoHa. Meronbl HAOMIOACHUS U
pEerucTpaluu 3JIeMEHTapHBIX YaCTHII.




Kpyraslit cton «@yH1aMeHTalIbHbIE
B3auMoecTBUA. EAHCTBO uznueckoit
KapTUHBI MUPa»

55

Bun 3Bé3aaoro Heba. Co3pe3ausi, spKue
3Bé3I[BI, IIJIaHCThI, X BUAUMOC IBUKCHUC.
Conneunas cucrema

56

Comune. CoHeuHast akTUBHOCTD.
Ncrounuk sneprun CosHua u 3BE31

57

3BE3/1bI, NX OCHOBHBIE XapaKTEPHUCTUKH.
3BE3 bl IJIaBHOM OCIEN0BATEILHOCTH.
Buytpennee crpoenue 3BE3/1.
CoBpeMeHHBIE TTPEICTABICHUS O
HpOI/ICXO)KI[eHI/II/I M 3BOJIFOIIUH COJIHI_Ia 148
3BE3]

58

Muneunsiit [Iyte — Hama [Manaktuka.
Ilonoxxenue n neuxxenne CoiHIa B
lNanaktuke. ['anaktvku. Y€pHbIie ABIPHI B
s,Ipax rajJjakTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bosnbiioro B3psiBa. PenukToBoe
u3nydeHne. MeraranakTuka

60

Hepemennsie mpoOiieMbl aCTPOHOMUU

61

KontponbHas pabota «251€eMEHTHI
aCTPOHOMMUU U aCTPOPUIUKI»

62

Oo6o0maromuii ypok. Pois ¢usuku u
aACTPOHOMHUHU B IKOHOMUYECKOMH,
TEXHOJIOTHYSCKOM, COIMATbHON B
ATUYECKOM cdepax NesaTeTbHOCTH YeIOBEKa




63

O6o6maromuii ypok. Pois u Mmecto
(U3HUKN U aCTPOHOMHH B COBPEMEHHOMN
HAay4YHOU KapTHUHE MUpaA

64

O6o06maromuit ypok. Poib puznueckoit
Teopuu B GOpMHpPOBaHUH TIPEICTABICHUI
0 (hM3NYECKOI KapTUHE MUpA

65

O6o0maromuii ypok. Mecto ¢pusndeckoit
KapTUHBI MUpPA B OOIIEM PAITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE

66

Pe3epBHbIil ypok. MarHuTHOE TIOJIE.
DNeKTpOMarHuTHas UHAYKINS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CHelHabHON T€OpUN OTHOCUTEbHOCTH

68

Pesepnbiii ypok. KBantoBas ¢pusuka.
DIEeMEHTHI aCTPOHOMUU U acTPODHU3UKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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