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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1o ¢Qusuke 06a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIEro
oOpa3oBanus pa3zpaboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHMI K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTesIbHOW mporpamMmsbl, mnpeactaBieHHbIX B OI'OC
COQO, a Takxke c¢ yudéroM (enepaibHOM paboyeil mporpaMMbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTelbHBIX
OpraHu3anusax Poccuniickon denepanum, peannu3yoImmux OCHOBHBIE
00pa3oBareNbHbIE NPOrPAMMBbI.

CopepxaHue mnporpaMMmbl 1O (U3MKEe HampaBieHO Ha (opMuUpOBaHHE
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa oOyuarmmxcs 10-11 kmaccoB mnpu
oOydeHnu ux ¢usnuke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIESATEIHHOCTHOTO
nonxona. [Iporpamma no ¢usuke coorBerctByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
o0Oy4eHHs, a TaKXke YYUTHIBAET HEOOXOAMMOCTbh peah3alii MEKIPEIMETHBIX
CBs3e (MBHKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamu. B Hel
OTIPE/CIIAIOTCS OCHOBHBIE LIENTU M3yueHUs (U3UKH HAa YPOBHE CPEIHEro OOILIEero
o0Opa3oBaHUsl, TUIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (PU3UKH: JIUYHOCTHBIE,
MeTanpeIMeTHbIC, MPpeIMETHBIC (Ha 6230BOM YPOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

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

TOM YHCJIE MTPEIMETHBIEC PE3yIbTaThI MO roj1aM O0yUEHHS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYMAasl B
KauecTBe y4eOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLkonpHbIN Kype HU3HKH — cCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJICHHM, HM3y4aeMbIX XHUMHEH, OHUOJOTHEH,
dbuznyeckoit reorpadueit u actpoHomued. Mcmosib3oBaHME W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT Xapakrep M pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTuKd, TPAHCIOPTa, OCBOCHUSA
KOCMOCa, TOJIy4eHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU CBOMCTBAMHU U JIPYTHX.
N3yyenue QPuU3MKM BHOCHUT OCHOBHOW BKJIAJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHUpa OOydaromuxcs, B (GOPMUPOBAHHE YMEHHUN MPHUMEHSTH
HAYYHBI METOJI O3HAHUSI IPU BBHIMOJIHEHUN UMH YU€OHBIX UCCIIETOBAHUIM.

B ocHoBy kypca ¢Gusukm 1S YpOBHS CpEIHEro 0OIero oOpa3oBaHUS
MOJIOKEH pAl HUACH, KOTOphIE MOXHO paccMaTpuBaTh KaK MPUHIMIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISECTCA JIOTMYECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET Kak
BOTPOCHI KJIACCUUECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

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

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU TTPOOIEMaMHU.

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

Hoes »sxonocuzayuu peanus3yeTcs 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.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHMsl SABJSIOTCS (pusnueckue teopuu (hopmHupoBaHHE MPEIACTABICHUN O
CTPYKTYpPE MOCTPOCHHS (PU3UUECKON TEOpUH, POTU (HyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEJACTaBICHUSAX O MPUPOJE, TpaHMIAX
NPUMEHUMOCTH TEOpUM, ISl OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUA U
MIPOIIECCOB).

CHCTeMHO-ACSITENBPHOCTHBIN TOIX0 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 YUYEHUYECKUX
OpaKTHUECKUX PalOoT. BoljeneHne B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUISi KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS  y4aCTHHUKaMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHalleHuss kabuHera ¢usuku. [lpu »d>ToM obOecreuynBaeTCsi  OBJAJCHUE
00yJaronmMuCsd yMEHUSMU TPOBOJUTh KOCBEHHBIC W3MEPEHUS, HCCIICTOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH 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 MOIENIHM IJI CHUTyallld MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€CleUeHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
¢bu3KMKN Ha YpOBHE CpeHero 001iero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
IpeIMETHOTO0 KaOuHeTa (M3WKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIa. B kabunHere (pU3MKM TOMKHO OBITH
HE0OX0aMMOe JIabopaTopHOE OOOpYAOBaHUE JUIsl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
00opymoBaHue.

JlemoHCcTpanmoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI 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, HX TEXHUYECKUX MMPUMECHECHHIA.

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
UCTIOJb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHid.

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

e (opMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEM;

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

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3YUYCHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTAIbHBIX 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, TEXHUKH U TEXHOJOTHUH.

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  (DM3HKY, 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 CINOCOOOB pEUIEHMs] pa3iIMuYHbIX 3a7ad C SIBHO 3aJaHHOU
(¢u3znyeckoil Mozenblo, 3anay, MOApPa3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3aHue (PU3MUECKON MOJENH, aIeKBaTHON yCIOBUSAM 3aauH;
NOHMMaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JAEUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIIMSAHUSA HA OKPYKAIOLLYIO
cpeny;

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

CO3JTaHME YCIIOBUM JJISI PA3BUTUS YMEHHU IPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU EATEIBHOCTH.

Ha usyuenune ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIero
obpazoBanus otBoautcs 134 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 66 yacoB (2 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMme mo (¢U3MKE IMepeueHb JIabopaTOPHBIX H
NPAKTHYECKUX paboT SIBISIETCS PEKOMEHIIOBAaHHBIM, YYHTENh JelaeT BhIOOp
NIPOBEJICHUS JTA0OpAaTOPHBIX PAOOT ¥ OMBITOB C YYETOM WHIAWBHIYaTbHBIX
0COOEHHOCTEH 00yJarOIMUXCS.

COJAEPXKXAHME OBYUYEHUA

10 KJTACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA
®dusnka — Hayka o npupone. HaydHble MeTOAbl NMO3HAHUSA OKPYIKAOILIETO

MUpa.

Ponb OKCIICpUMEHTa W TCOPHHM B IIPOHECCC IIO3HAHUA IIPHUPOILI.

OKCIIepUMEHT B (PHU3UKE.

MonenupoBanue (u3nuecKux SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnveckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[TpyuHIMIT COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (GOpPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

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 nepeMeleHUi 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.

KpuBonmHenHoe  nBuxeHue. JIBMKEHHE  MATEPUAIBHOW  TOYKHA  IIO
OKPYKHOCTH C MTOCTOSIHHOM 10 MOAYJII0 CKOPOCTBIO. YTJIOBAsI CKOPOCTh, TMHENHAS
ckopocTb. [lepuon u yactora obpamieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

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

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 JBHKEHHS C LEJIbI0 ONPEAEICHUS MTHOBEHHOU
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.

N3yuyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

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



Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoit 3akon HeroToHa
JUISl MaTepUaIbHOM TOYKHU. TpeTuit 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuma Tsoxectd. IlepBas kKocmuueckas
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 coOnpOTUBIIEHUS 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.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHUE: MOAIINUITHUKH,
JNBH>)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 — npyxkuHbl.  [loTeHuManbHas  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 MPAKTUYECKOE MPUMEHEHHUE: BOIOMET, KOIED,
MIPYKUHHBIN IUCTOJIET, IBUKECHHUE PAKET.

Llemoncmpayuu

3aKOH COXPAaHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

[lepexoa NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

W3y4yenne aOCOMIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJUHAKOBBIX
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. uddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJenu CTPOEHUsl Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

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

Mopens  upeampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETHYECKOW TEOpUM HAealbHOrO raza. AOCONIOTHas TeMIiiepaTypa Kak Mepa
CpeOHEW KWHETUYECKOW SHEPruM TEIUIOBOIO JBMXKEHHS dactul rasa. [llkama
temneparyp KeneBuna. I'azoBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akon JlanbToHa. M3omporiecchl B UAEaIbHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBieHUE H3OMPOLECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

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

OmnbITel 10 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.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

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

HccnenoBanne 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoaunaMuueckass cucremMa. BHyTpeHHAsS JHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoamdectBo TemioTel U padota. BHyTpeHHsis
DHEPrusl  OAHOATOMHOIO  HWJEAabHOrO  rasa. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKI[USA, U3IIy4eHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTBA.
KonruecTBo TEIIOTH NpH TEIIIONEepeaye.

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

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

TeruoBpie  mammHbl.  [IpuHOWNBI ~ OEWCTBHS — TEIUIOBBIX — MAIIKH.
[IpeobpazoBanuss »HEPrMM B TEIUIOBBIX MamnHax. KoadduimeHt mnone3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduumeHT mnojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.

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

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEpruu Teja MpU COBEPIICHUH PaOOTHI: BBUIET
npoOKu W3 OYTBUIKM TOA JCUCTBHEM CXKAaTOTO BO3/ayXa, HarpeBanwe a¢upa B
JaTyYHHOU TpyOKe MyTEM TpeHUs (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. Vcmapenune u kumnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHBIM map. YaenpHas TemuoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JABJICHUS.

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

YpaBHeHue TerioBoro OanaHca.

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

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX 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
AIEKTPUYECKOTO 3apsAaa.

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

Pabora cun  oamekrpoctatmueckoro  mousis.  [lorennman.  PasHocTh
nOTeHUHAIOB. [IpOBOOHHMKM W JUANEKTPUKU B  DJJIEKTPOCTATUYECKOM  IIOJIE.
Jusnextpuyeckasi MPOHULIAEMOCTb.

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

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIIEKTPOCKOIL,
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 3aluTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM TTOJIE.

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

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepeHne 2neKTpOEMKOCTH KOHIEHCATOPA.

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

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

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

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

PabGora osnexTpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIKYIAs CUia M BHYTPEHHEE COIMPOTUBIICHHE HCTOYHUKA TOKAa.
3axon Oma /i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAMMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONIPOTHUBJIEHUS METAILIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTD.

DNEeKTpUYEeCKUd TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpOBOIHUKMU. CobOcTBeHHas u pUMeCHast MIPOBOANUMOCTb
noJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexoia. [1omynpoBoIHUKOBBIE TPUOOPHI.

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

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

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

Jlemoncmpayuu

M3mepeHne Cuiibl TOKa U HaIpSKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS IUIMHIAPUYECKUX MTPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEUYEHUS M MaTepuaa.

CMemaHHOe COeTMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHe dBIEKTPOIABIXKYIIEH cuibl. KOpoTKoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAILIOB 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 ocCyIIeCTBISIETCS C
Y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcamMH MaTE€MaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meosicnpeomemnvle nousimusi, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (PakT, rumoresa, (pu3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIu,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIUU HA OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupoje, 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 CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JAMCCOLIAALIMS,
rajbBaHUKA.

l'eocpaghus: BIaXXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: NMpeoOpa3oOBaHUE JABHIKEHUN C HCIOJIb30BAHUEM MEXAHU3MOB,
y4€T TpEeHUS B TEXHHUKE, MOJIIMIHUKNA, HCIOJIb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYIHE), JIBUIaTeilb BHYTPEHHEIO
Cropanusi, napoBasi TypOuHa, ObBITOBOI XOJIOAUIBHUK, KOHAULIMOHED, TEXHOJIOTUU
IIOJIy4CHUS] COBPEMEHHBIX MAaTepualoB, B TOM YHCIE HAaHOMAaTEpHUAIIOB, U
HAaHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIIEKTPOHArPEBATENbHBIC npuOOpHI,
3JIEKTPOOCBETUTENBHBIE MPUOOPHI, TaTbBAHUKA.

11 KJTACC

Paznen 4. JaekTpoauHaMHUKAa
Tema 3. Maznummnoe noje. IN1eKMpPOMAZHUMHAA UHOYKYUA



[ToctostHHBIE ~ MarHUTHL.  B3aMMOJENCTBUE  IIOCTOSAHHBIX  MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTtHOM uWHAyKIMH. [IpuHimn cynepnosunnu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUWU. KapTMHa NMHHUN MarHUTHOU
WHIYKIWH T0JISI MOCTOSHHBIX MAarHUTOB.

MaruutHoe 1OJ€ NpPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHUTHOIO TOJS JJIMHHOTO MPSIMOTO IPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBJieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

SIBneHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHWTHOU
WHIYKIUU. OJIEKTPOJBHXKYINAsA CUjla WHAYKOMU. 3aKOH BJIEKTPOMAarHUTHOU
nHaykiuu Papajes.

BuxpeBoe »snexTpuueckoe moJie. OJIEKTPOABWKYIAs CHIA HHAYKLIHH B
ITPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJHOPOAHOM MAarHuTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh. SIBIEHME CaMOMHIAYKLIMH. OJEKTPOJABMXKYIIAs Cuia
CaMOWHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpoOHMCTBA M NPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIE
MarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MUHIYKIIMOHHAS NIEYb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MAarHUTHBIM I1OJIEM.

JIvHUM MHAYKIMYA MAarHATHOTO TMOJIA.

B3anmonencTere 1ByX MPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHune 3JIeKTPOMarHuTHOM UHIYKIIAH.

ITpasuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIECH CHIIbI MHIYKIIMU OT CKOPOCTH M3MEHEHHS
MAarHUTHOT'O MOTOKA.

SIBneHne cCaMOMHIYKIIHUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

W3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccenenoBanne n1eMCTBASI HOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.



HCCJ’ICI{OBaHI/Ie SABJICHHUA BHGKTpOMaFHHTHOﬁ HHAYKIWH.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmHbsle KO1e0anus

Konebarensnass  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUSI.
["apmonmnyeckue konebanws. [lepumona, wactora, ammumryga u (asa KoseOaHU.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KoJieOaHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHWYSCKUMU U
AIIEKTPOMArHUTHbIMU KoneOanusimu. @Dopmyrna TomcoHa. 3aKOH COXpaHEHUs
HHEPrUU B UJ€ATBHOM KOJI€OATEIHbHOM KOHTYDE.

[IpencraBienue o 3aryxaroumx KoyueOaHusAX. BbIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMS.

[lepemennbiii  TOK. CUHYCOMJANIbHBIM IMEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIUTYAHOE€ W JCHUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa WU
HaIpsKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U MOTpeOICHUE DIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HMU.

TexHuyecknue ycTpoWCTBAa M MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KOJIeOATEIbHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTeMaTUYECKUI MasTHUK).

HaOGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmonenue pezoHanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CHUJIBI TOKA U HANPSKEHUS OT BPEMEHU) ISl
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu MOCIENOBATEIBHOM COEAWMHEHUU PpE3UCTOpa, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mojienb JIMHUY 3JIEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanue 3aBUCMMOCTH NEpUOJAa MajbIX KoJieOaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU U MacChl Ipy3a.

HUccnenoBanne TMEpEeMEHHOT0 TOKa B LENA U3  MNOCJIEAOBATEIIBHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3J1eKmMpPOMAZHUNLHbBLE 60JIHbL



MexaHnudeckue BOJIHBI, ycioBHs pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHusT W JyIMHA BOJIHBL. [lomepeuHble W MPOJOJIBHBIE BOJIHBI.
WnTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

OJNIEKTPOMAarHUTHBIC BOJIHBI. Y CJIOBHSI U3JIyYEHHs DIEKTPOMATrHUTHBIX BOJIH.
B3anmuas opuenTanus BektopoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, MPEIOMJICHHE, MOJsIpU3anus, audpakuus,
uHTepdepenius. CKOpoCcTb dJEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [I[pUMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3u U TeneBuacHus. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CPe/IbI.

TexHu4ecKue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pazap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBanue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJ0IbHBIX BOJH.

KoneOmtomeecs Te10 Kak HCTOUYHUK 3BYKa.

Habmroienue oTpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenne natepdepeHny U AUPPaKku MEXaHHUYEeCKUX BOJIH.

3BYKOBOI pE30HAHC.

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

HccnenoBanue  CBOWCTB — JJIEKTPOMATHUTHBIX — BOJIH: OTpa)keHue,
pesioMIICHUE, MOJSIpU3alus, AUPpaKius, UHTEpPEepeHIHs.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsAMOIMHENHOE pacHpoOCTpaHEHHE CBETa B
OJIHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHUs cBeTa. llocTpoenue n3o0OpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHHUS CBeTa. AOCOMIOTHBIN MOKa3aTeh
npenomieHus. [lonmHoe BHyTpeHHee orpaxkenue. I[IpenenbHbId yroa IOJHOIO
BHYTPEHHETO OTPaXKCHUS.

HMucnepcus ceera. CinoxHblil coctaB Oenoro csera. LBer.

Cobuparoniie u pacceuBaromue JuH3bl. ToHkas smH3a. DokycHoe
paccTossHUE W OMNTHYECKas cujia TOHKOW JIMH3BL. [locTpoeHue n300pakeHUil B
coOuparIux U paccenBarIuX JuH3aX. Dopmysna TOHKOM JHMH3BL. Y BEJINYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONITUKH.



BonnoBass ontmka. WuTtepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpaxuus cBera. JludpakiuoHnHas peméTka. YCJIOBHE HaOI0ICHUS
INIABHBIX ~MAakKCUMyMOB IIpM  NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TG PAKIIUOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M IPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBIA almapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, OISIPOUSI.

Llemoncmpayuu

[IpsiMoIMHEHOE pPACIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuueckue mpudOpHI.

[lonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaGmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOIIBbIO TPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIbIO TU(DPAKINOHHON PEIIETKY.

HabGnronenue nonsipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

W3mepeHne nokazaresis NpesioMJIEHUs CTEKJIA.

HccnenoBanre cBOMCTB M300paXE€HUM B JIMH3AX.

HaOmronenue aucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crielIUAJIBHON TEOPHH OTHOCUTEIBHOCTH

['panuubl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEIMAIIBHOW TEOPUM OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTb MOJYJIS CKOPOCTH
CBETa B BaKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHeprus U UMITYJIbC PEIIATUBUCTCKON YaCTHLIBI.

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

Paznea 7. KBantoBasi pusuka
Tema 1. Inemenmol K6aHmoeou ONMUKU



®dotonbl. opmyna [Inanka cBs3u sHEprun GOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJbC (POTOHA.
OtkpeiTre u uccnenoBanue gororpdexra. Onbitet A. I'. CroneroBa. 3akOHbI

dboroaddexra. YpaBuenue ODuHiTeHa 111 doTodddexra. «KpacHas rpanuiiay
dbotorddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.
XUMHUYECKOE JICVCTBHUE CBETA.
TexHruecKue YCTpOMCTBA U MPAKTHUECKOE MNpUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEYHAast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®otorh(HeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.
CBeToauon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Inanerapuass mopenb aroma. [loctynatel bopa. W3nydeHue u moOrIouieHUE
(GOTOHOB MpU MEepexojie aTomMa C OAHOrO0 YpPOBHS DHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPIrUU aTOMA BOJIOPOJA.
BonnoBble cBoiicTBa yactuu. Bonnel ne bpoinsa. KopnyckynsipHO-BOJIHOBOM
JyaJu3M.
CHIOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.
TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.
Llemoncmpayuu
Mopuenb onsita Pesepdopra.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHyaThIX CIEKTPOB UBITYUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi
HaOmronenue nuHeRyaToro crekrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOoeHUs Anpa. OTKpbITHE
pagnoaktTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paanoakTuBHOTO wW3nydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3ITydCHHUS.
Biisinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykimoHHas monens sjapa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otorsl.



Anbda-pacnian. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3TydeHHe. 3aKOH PaJIMOAKTUBHOIO pacraja.

OHeprus CBA3M HYKJIOHOB B sifipe. Snepuble cuibl. JledexT maccol sapa.

Snepnpie peakuuu. /leneHne u CUHTES SAED.

SAnepusiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SJIEPHOM SHEPTETUKU. DKOJIOTHUECKHUE ACTIEKTHI SIIEPHON SHEPTETUKU.

OnemeHTapHble YaCcTULbL. OTKPBITUE O3UTPOHA.

MeTo1bl HaONIIOIEHUS U PETUCTPALIUH DJIEMEHTAPHBIX YaCTHULL.

®dyHaameHTanbHbIe B3auMoAeicTBUSA. EqUHCTBO (pr3MuecKoi KapTUHbBI MUpA.

TexHn4ecKue yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETpP, KaMepa
Bunbscona, siiepHsblil peakTop, aToMHasi 6omoOa.

Llemoncmpayuu

CuéTyrK MOHU3UPYIOLIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUUKHU

Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3B&nnoro ne6a. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, MX BHUIAUMOE
JBH>KCHHE.

ConHeyHas cucTema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounuwk sHeprum CosiHIA W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTB». 3BE3/bl IJIaBHOM NOCIIEIO0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IMOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHHUE
3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXO0XKACHUU KU 3BoItonnu CoJiHIA U
3BE3/1. DTallbl )KMU3HU 3BE3.

Mneunstii [lyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJsiHLIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. YEpHbBIE ABIPHI B Aapax
TJIAKTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa061a. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe u3nydeHue.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Vuenuuecxue nabnrooenus

HabGnronenus: HeBOOpYKEHHBIM TJ1a30M C MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN JJI ONPEICIICHUS TMOJI0KEHNUS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

HaGmronenus B Teneckon JIlynsl, mianet, Mieunoro Ilytu.



O0o0marmnee NOBTOpeHue

Pons ¢usuku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M DTUYECKOHN cepax MesITeTbHOCTH YeJIOBEKA, POJIb U MECTO (DHU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAay4YHOW KapTHHE MUpPa, pojib (PU3NUECKON Teopuu
B (GOpPMHUpPOBAHUM TPEACTABICHUM O (PU3NYECKONM KapTUHE MHpaA, MECTO
bu3nYecKoi KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 06a3oBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMHM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnvie nonsmusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOTO
NO3HAHUA: SIBJICHWE, HAay4yHbIA (pakT, Tunore3a, (Quanyeckas BeIUYHHA, 3aKOH,
Teopusl, HaAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: peUIEHHE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GbyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIHUH HA OCH KOOPAWHAT, CIIOXKEHHUE BEKTOPOB,
MPOU3BOHBIE DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOAOOUS TPEYroJIbHUKOB,
onpe/ereHue MIONIaaAH MITIOCKUX GUryp u o0bEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKHBOW Mpupojne, KoiebaTembHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBJICHUSA B )KMBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW PpEIIETKH, CHEKTpaIbHBIN
aHaJIN3.

l'eoepagusa: wmarHWUTHBIE TIOMIOCA 3€MJIM, 3JICKA MAarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKaA3aHUE 3eMJICTPSICCHHUIA.

Texnonoeus: JHHUM DIEKTPONEpPEAAdy, TEHEPATOP IMEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHOHHAS I1€Yb, pajaap, PaguONpPUEMHUK, TEIEBHU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIMOHHBIN ammapar, BOJIOKOHHAS OTMTHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nka» HA YPOBHE CpPEIHETO OOIIeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 0OECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0HKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YarloIIMUXCS PYKOBOICTBOBATHCA
chopMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWM, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCT TPAKIAHCKON MO3HUIIMNH 00YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPaXKIAHCKOTO
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) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

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

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

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

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOECHNE YCTOWYUBOTO Oy TyIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

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



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccun u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

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

6) 3K0J10rH4ecKOro BOCIMTAHUSA:

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) IEHHOCTH HAYYHOI'0 NO3HAHMA:

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

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3ydeHHsd  (QU3MKH  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 ¢ y4€TOM aHalr3a 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  pPEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eMCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU MOHATHUSAMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIaJICTh HABBIKAMU YYeOHO-HCCIICIOBATEIBCKOW U MPOCKTHOW JACATCIIEHOCTH
B 001acTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIFHOMY ITOMCKY
METOJIOB pemieHHs 3aaad (U3HUECKOTO COJEP)KaHUs, MPUMEHECHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIQIeTh BUJAMH JICATEILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETAINA, MPEOOPA30BAHUIO W TPUMECHCHHIO B Pa3jIMYHBIX YICOHBIX
CUTYaIIUsX, B TOM YHCJIC ITPH CO3/IaHUH YICOHBIX ITPOSKTOB B 001aCTH (DU3HKHY;

BBISIBJSITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIJIBUTATh TUTOTE3Yy €€ pEeIIeHHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXJACHUM, 3a]]aBaTh MApaMETPhl K KPUTESPUH PEIICHUS;

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

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIC 3aJaud B 0O0pPa30BATEIHHOMN
JESATSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3HUKY;

JlaBaTh OIEHKY HOBBIM CHTYAITUsIM, OIECHUBAThH MPUOOPETEHHBIHN OIIBIT,

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

yYMETh UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC IIOAXO0/IbI M PEIICHUS,

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 WHTEPIPETAIi0 WHOOPMAIMKA PA3IUYHBIX BUIAOB H (OpM
IIPEJICTaBJICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONb30BaTh  CpPEeACTBAa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEUICHUH KOTHHUTHBHBIX, KOMMYHHUKATHBHBIX U OpraHU3allMOHHBIX
3aad  C CcoOMofeHHEM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TMacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€30TTaCHOCTH;

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

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



pacrmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMSr4aTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS 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,
pacrpenenarth pojid ¢ 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,
OpPUTHHAIIHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIHsIX, IPOSBISATH TBOPUYECTBO M BOOOPAKEHHE, OBITh HHUIIMATUBHBIM.

PeryasiTuBHbIE YyHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENIbHYIO JESITENBHOCTh B 00JIACTH
GU3UKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POpMyIUpOBaTh
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAcYETHBIX M KaueCTBEHHBIX
3a/1a4, TJ1aH BBINOJHEHUS MPAKTUYECKOW paboThl ¢ YU4ETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTECHUMH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

pacimupsITh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHpPOBaTh €ro, Oparb Ha ceOd
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSIBICHUIO HPYAULIMUA B 00JacTH
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

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

BJaJeTh  HAaBBIKAMU  [O3HABAaTEIbHOMW  peQuieKcMM Kak  OCO3HAHMSA
COBEPIIAEMBIX JEUCTBUI M MBICIUTEIbHBIX IMPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHUM;



UCTIOIB30BaTh MPUEMBI PeQIICKCUN IJIsi OLIEHKH CUTYAIluH, BHIOOpPAa BEPHOTO
peleHus;

yMETh OIICHWBAaTh PUCKA W CBOECBPEMEHHO NPUHUMATH PEIICHHs 10 WX
CHIDKEHHUIO;

OPUHUMATh MOTUBBI M apryMEHTBl JPYT'HX IIpH aHalu3e pe3yabTaToB
JeSITeTbHOCTH,

NPUHUMATH Ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOWHCTBA,

OPUHUMATh MOTUBBI M apryMEHTBl JPYT'HX IIpH aHajlu3e pe3yabTaToB
NesITeTbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO IPYTUX HA OLIHOKH.

B mporecce mocTukeHUsT JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOTPAMMBbI
no (Qusuke AnIs YPOBHS CpeAHero oOmero oOpa3oBaHHs y OO0yYaromIMXcs
COBEPILIEHCTBYETCS HYMOLMOHAJIbHBIHI UHTEJUIEKT, npernoiarammni
c(OPMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIFOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSIHWE, BUJICTh HAIIPABJICHUS] Pa3BUTHsI COOCTBEHHOIN SMOILIMOHAIBHON chepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJalnTHpPOBAThCA K
AMOIMOHATBHBIM U3MEHEHHSIM U TPOSIBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIONIEH CTpEeMIICHHE K JOCTH)KCHUIO LENU U
ycriexy, ONTUMHU3M, WHHUIMATUBHOCTh, YMEHHUE JEeHCTBOBaTh HMCXOJS W3 CBOUX
BO3MOKHOCTEH;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TTOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE
IpYyTUX, YYUTBIBaTH €ro TMpPH OCYIIECTBICHHHA OOIICHHS, CIHOCOOHOCTh K
COYYBCTBUIO U CONIEPEIKUBAHUIO;

COLIMANIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BHICTPAaUBATh OTHOIICHUS
C IPYTUMHU JIIOJbMH, 3a00TUTHCS, TPOSBIISTh HHTEPEC U Pa3periaTh KOHPIUKTHL.

NPEJIMETHBIE PE3YJIbTATHI

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

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

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIIEeH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAS CUCTEMa OTCYETa, aOCOMIOTHO TBEPIOE TEIO,
WJICAJbHBIN a3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsii IPU pelieHnH PU3NUECKUX 3a]1a4;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE IaJICHUE TeJ, JBM)KEHHE IO OKPYXHOCTH, WHEpLUs,
B3auMoJielicTBUE Tell, Tuddy3us, OPOYHOBCKOE JIBMKEHUE, CTPOSCHUE KUIKOCTEH
U TBEPBIX TEJ, U3MEHEHHE 00bEMA TeJl MPU HarpeBaHUU (OXJIAKICHUN ), TEIJIOBOE
paBHOBECHE, HCHAPEHHE, KOHJCHCALMS, IUIABJICHUE, KPUCTAUIM3ALMSA, KUIICHUE,
BJIAKHOCTBH BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a MIPU €r0 HArpEBAHUU B 3aKPBHITOM
cocylie, CBsI3b MEXAYy MapaMeTpaMHh COCTOSIHMSI Ta3a B  M30IpOlEeccax,
3JIEKTpU3alKs TEJ, B3aUMOJICHCTBUE 3aPsI/I0B;

OTIMCHIBATh MEXAHWUYECKOE NBIDKCHHE, WCIONL3Ys (PU3NYECKHUe BEIUYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
MMIYJIC TeJla, KWHETUYECKas dHEPrusi, MOTCHUUAIbHAS DHEPIUsl, MEXaHUYECKas
paboTta, MexaHWYecKash MOIIHOCTh; IIPU ONUCAHUM TPABUIBLHO TPAKTOBAThH
(bU3MYECKUIT CMBICTT HMCIOJIb3YeMbIX BEIMYMH, WX OO0O3HAYCHUS U €IUHUIIBI,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONINE NaHHYIO (DU3UYECKYIO BEIUYHHY C JPYyTUMU
BEJINYMHAMM;

OIMCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Ya (U3WUYECKUE BEIMYMHBI: JaBJIGHHE Ta3za, TeMmIleparypa, CpeaHss
KUHETHYECKAsl YHEPIrUsl XaOTUYECKOIO JIBUKEHHS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, padoTa rasa,
KO3(pIUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENs; IPU OMNHCAHUU
NPaBWIbHO TpaKTOBaTh (DU3WYECKUN CMBICT MCIOJIB3YEMbIX BEIWMYMH, UX
0003HAYEHUS W CAWHUIIBI, HAXOJIUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(GU3UYECKYIO BEIMYHUHY C IPYTUMH BEIMUYUHAM;

OIMCHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTONB3Ysl (PU3NUECKUE BEIUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIE, HAMPSIKEHHOCTD MOJIs, MOTEHIIUAN, PA3HOCTh MTOTECHIMAJIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHA CMBICT HCIIOIb3yEMBbIX
BEIIMYMH, WX OOO3HAYCHMS] M CIWHHMIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JTAaHHYI0 (U3UYECKYIO BEJTUYHHY C APYTUMH BEIMYUHAMU,

aHaJU3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YS (U3UYECKUE
3aKOHBI Y TIPUHLMIBL: 3aKOH BceMUpHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHEHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHUS MMITYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NMPUHUMUII PABHOINPABUS WHEPLUAIBHBIX CHCTEM
OTCYE€TA, MOJICKYISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETUYECKON SHEPrUU TEIJIOBOTO JIBUKEHUS MOJICKYJ C
a0COJIFOTHON TeMmIlepaTypoi, NEPBbI 3aKOH TEPMOJAUHAMUKHU, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO



(bOpMYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKCHUE W yCIOBUS (TPaHMIIBI,
o0jacTu) IPUMEHUMOCTH;

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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MPOIIECCOB C WCIIOJNIB30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUN, MPH 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 WCIOJIb30BATh W3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHUM;

UCCIICIOBATh  3aBUCUMOCTH  MEXIYy  (QU3NYSCKUMHU  BEIUYUHAMH  C
WCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpOBaTh PeE3yIbTaThl TMOIYYECHHON 3aBUCHMOCTUA (DU3WYECKUX BEITUYHH B
BU/JIe TAOJIUII U TPaUKOB, ACNIaTh BRIBOBI 11O PE3yJbTaTaM UCCIICIOBAHMS;

coOrofaTh MpaBmia 0€30MacHOTO TPya MPHU MPOBEICHUU HCCICIOBAHUN B
pamMKax y4eOHOTO DJKCIEpUMEHTa, Y4YeOHO-MCCIIEIOBATENhCKOM W MPOSKTHOM
NEATETLHOCTH C HMCIOJIB30BAHHEM 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, MPOBOIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UUCCKOU BEIINYUHBI,

pelaTh KaueCTBEHHBIC 3a7a4i: BHICTPAUBATH JIOTUYECKH HEMPOTUBOPECUNBYIO
IENIOYKY PAaCCYXJACHHU C OMOpPONM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

WCIIOJIb30BaTh  TPU  PEIICHMH  y4eOHbIX  3aJad  COBPEMCHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
Y TIPEJICTaBJICHUS Y4eOHOW W HAyYHO-TIOMYJISIPHON MHGOpPMAIIUH, TOTYIYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HH()OpMAIIHIO;

MIPUBOINUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX yUEHBIX-(PU3NKOB B
pa3BUTHE HAyKW, OOBSICHEHHE TMPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
11 obecnieueHrss 6€30MacHOCTH MPU O0palleHur ¢ MpudopaMu U TEXHUYECKUMHU



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

paboTaThb B TIpyHmne C BBHIMNOJHEHHEM pPAa3IMYHBIX COLUAIBHBIX POJE,
IUIAaHUPOBATH padOTy TPYIIbl, PalUOHAIBHO paCHpEAeNATh OO0S3aHHOCTU U
IJIAaHUPOBATH JICSITENILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OILEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PacCMaTPUBAEMON MTPOOIIEMBI.

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

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
($u3NYECKOI KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TNPUMEHEHUSI W3YyYEHHBIX (U3UYECKUX MOJIENeH:
TOYEUYHBIN AJIEKTPUUECKUIN 3apsifl, JTy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siepHas
MOJieJb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3aj1ay;

pacrno3HaBaTh (pU3NUECKHe sIBICHUS (IPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKU M KBAHTOBOUW (DU3UKH: 3IEKTpUUECKasi MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBHUS TOKA, B3aUMOJICHCTBUE
MarHuToOB, OJJIGKTPOMAarHUTHas MHIYKUUSA, ACHCTBME MAarHUTHOIO TIOJIA Ha
IPOBOJAHUK C TOKOM M JBIKYIIMKCS 3apsl, 3JIEKTPOMAarHUTHbIE KoJeOaHUsA U
BOJIHBI, TPSIMOJIMHEWHOE pPAaCHpOCTPaHEHUE CBETa, OTPAXKEHHUE, MNPETOMIICHUE,
uHTepdepeHus, audpakuus W TOMApPHU3AIUS  CBETa, JTUCHEPCUs CBETa,
dboTtoanekTpudeckuii 3gdext (hoTodrddhexT), cBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JUHEHYaToro CHeKTpa aToMa BOAOPOAa, €CTECTBEHHass M MCKYCCTBEHHas
pazi0aKTUBHOCT;

OMHCHIBaTh H3YYEHHBbIE CBOWCTBA BEIECTBA (DJIEKTPUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  TPOBOJUMOCTh  Pa3jUYHBIX  Cpel) U
3IIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HMCMONb3Ys (U3MUECKUE BEIUYUHBL:
IIEKTPUYECKUI 3apsisl, CHJIa TOKa, AJIEKTPUYECKOE HANPSHDKEHHUE, AJIEKTPHYECKOE
COINPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHAYKIUS MarHUTHOTO MOJs, cuia Awmrmepa, cuia JlopeHua, HHIYKTUBHOCTD
KATYIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeil, MepuoJl M YacToTa
Koje0aHuN B KoJeOAaTeNTbHOM KOHTYpe, 3apsl M Cuja TOKa B Mpollecce
TapMOHMYECKUX JJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pACCTOSHHE U
ONTHUYECKas CHWJa JIMH3bI, TPU OIMMCAHUHM MPABWIBHO TPAKTOBATh (HHU3MUECKU
CMBICTT HCTOJB3YEMBIX BEIWYUH, HMX OOO3HAYCHUS W EIAWHMIIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIIME JaHHYI (HU3UYECKYI0 BEJIMYUHY C JIPYTUMHU
BEITUYMHAMU;



OMKCHIBATh M3Y4YCHHbIE KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCIIONb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO MOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX $J€p, IpPU OIUCAHUU IPABUIBHO TPAKTOBaTh (U3NUYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHHs M EIUHMIBI, YKa3blBaTb (OPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYUHY C JPYTUMHU BEJIUYMHAMU,
BBIUUCIIATH 3HAaUCHUE (PU3HUECKOIN BEIIUYUHBL;

aHAJIM3UPOBaTh (PU3NUECKHUE MPOLECCHl U SABIECHUS, UCIONIB3Ys (hU3NUECKUE
3aKOHBI M MPUHIMUIBL 3aKOH OMa, 3aKOHBI TIOCJIEI0BATENBHOIO U NapauleIbHOTO
COEIMHEHUs] TPOBOJHUKOB, 3aKkoH JDxoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHAYKIIUH, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPa)KEHUs
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 pa3iudaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIpAKEHHWE U YCJIOBHs (IpaHHUIbI, OOJACTH)
IPUMEHUMOCTH;

OIpEAEIIATh HAIlPaBJIEHUE BEKTOpA UHAYKLIUNA MarHUTHOTO 10JI IPOBOIHUKA
C TOKOM, CHJIbl AMIiepa U cuiisl JIopeHua;

CTPOUTh M ONHCHIBATH H300paXEeHHE, 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 SKCIEpPUMEHTa,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(dbopMyIupOBaTh BHIBOIBI;

OCYILIECTBJISATh MPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIMYUH, IPU
3TOM BbIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMsI U HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHUEM
OpSIMBIX  M3MEPEHMM: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BUZAE TAOIMI] U
rpa(uKoB, JAeJIaTh BbIBOJBI 10 PE3YJIbTaTaM UCCIICIOBAHHUS;

co0iroaaTh mpaBuia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIIETOBAaHUMN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U JIaOOpaTOPHOIO
000pyI0BaHUS;

pemary pacu€THble 3aJaud C SBHO 3aJaHHOW (PU3MUECKOH MOJIENbIO,
UCTIONB3YS (hU3MUECKHe 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aJauu



BbIOHpaTh (PU3UUECKYIO MOJEIb, BBIICIATh (PU3MUECKHE BETUYMHBI U (POPMYJIHL,
HEOOXOouMbIe N7l €€ pelIeHUs, MPOBOAUTH PacuéThl M OICHUBATh PEaTbHOCTD
MOJy4YE€HHOTO 3HAUY€HHUs (PU3HUUECKON BEITUYUHBL

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 TEXHOJIOTHH JJISI TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPHPETALUN
U MPEACTABJICHUS] YYEOHOW U HAyYHO-TIOMYJIIPHON MHGOpPMALIMH, MTOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKU aHAIM3UPOBATH MOTYy4yaeMylo HHPOpMaLIUIO;

OOBSACHATH TPUHIUMBI JEHCTBUS MAIUH, MNPHOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacCHOr0 MUCIHOJIb30BaHUS B MOBCEIHEBHOM
KU3HU,

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOIUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
J1s1 obecrieueHrss 6€30MacHOCTH MPU O0palleHUuH ¢ NMpuOoOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIsi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaThb B TIpymdmne C BBHIMNOJHEHHEM pPAa3IMYHBIX COLUAIBHBIX POJE,
IUIAaHUPOBATH pabOTy TPYIIbl, PalLUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JICSITENILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pACCMATPUBAEMOM ITPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uuppoBbIe
Ne i/ P Konrtpoabsnbie IIpakTnueckue (pp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznea 1. PDU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nKa ¥ METO/Ibl HAYYHOT'O TO3HAHUS 2 bubmmorexa LIOK
' A e https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [IOK
21 Kinemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Hunasika / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUsI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Uroro no pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [IOK
' TEOpHU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMMKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 bu6nuoreka [IOK
’ da3oBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
bubmunoreka LIOK

41 JIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTosiHHBIN JIEKTpUYECKHUI TOK. TOKH B 12 bubmunoreka LIOK

’ pa3IMYHBIX Cpemax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe noje. IeKTpoMarHuTHas 1 1 3 bubmmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41¢c97¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKkue U AIEeKTPOMarHuTHBIC 9 1 bu6nuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHn4yeckHe U 3J€KTPOMarHUTHBIE 5 | bubmmoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢c
bubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUAILHOU TEOPUH 4 1 bubmmoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41¢c97c¢
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®PU3UKA
4.1 DJIeEMEHTHI KBAHTOBOU OITUKH 6 ng;;lrif;igz?fmcwc
4.2 Crpoenue aToma 4 bubmmoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c¢

4.3 ATOMHOE SApO

bubmunoreka LIOK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPUZUKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 ngﬂ;;fg;groui 41c97c
Uroro no pazgeny 4
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

o ®wuguka, 10 knmace/ I'.5. Mskumes,b.b. byxosies, H.H. Cotckui,
«M3parenscTBO «IIpocBemienne»

e ®usuka, 11 knacc/ I'.4. Msakuiues, b.b. byxosies, B.M. Uapyrus,
«M3parenscTBO «IIpocBenienne»

METOJUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

o ®wusuka, 10 xmacc/ I'.4. Msakumes,b.b. byxosues, H.H. Cotckuii,
«3narensctBo «lIpocBemienue»

o ®usuka, 11 xnace/ I'.51. Msakuiues, b.b. byxosues, B.M. Uapyrun,
«3narensctBo «lIpocBemienue»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

o https://myschool.edu.ru/links



https://myschool.edu.ru/links
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