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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOTO ypOBHS Ha YpOBHE CpeHEro oOmiero oopasoBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUN W TpeOOBaHUN K PE3yJlbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBatenbHOM mporpammsbl, mnpenacraBieHHbix B GI'OC COO, a Takke ¢ yd€ToMm
denepanbHOil pabodeil mporpaMMbl BOCIUTAHWS M KOHLEMIUU TpernofaBaHus y4eOHOTO
npeamera «®Pusnka» B o0OpaszoBaTelbHBIX oOpranusanusx Poccuiickoit ®exaepaiuuy,
peanu3yrInX OCHOBHbIE 00pa30BaTe/IbHbIE TPOTPAMMBI.

ConepxaHue mporpaMMmsbl 1Mo (U3MKE HAMPABIEHO HAa (POPMHPOBAHUE E€CTECTBEHHO-
HaydyHOM KapTuHbl Mupa oOydarommxcs 10-11 xmaccoB mpu oOydeHun ux (usuke Ha
0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATENBbHOCTHOrO noaxonaa. [Iporpamma no ¢usuke
cootBeTcTBYeT TpeboBanusiM ®I'OC COO k MmIaHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM U
MeTanpeIMETHBIM pe3ysibTaTaM 0OOy4EHHUs], @ TAK)KE YUUTHIBAET HEOOXOAUMOCTD pealn3aluu
MEXKMPEIMETHBIX CBA3EH (U3UKHU C €CTECTBEHHO-HAYYHBIMHU YU4EOHBIMU MIpeMeTaMu. B Heit
ONpEENAIOTCS OCHOBHBIE II€JIM HW3Y4eHHs (U3UKH Ha YPOBHE CpEJHEro oOuIero
oOpa3oBaHus, IUIAaHUPYEMBIE pe3yJbTaThl OCBOCHHUS Kypca (U3MKU: JMYHOCTHBIE,
MeTanpeIMeTHbIE, TpeAMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma no ¢pu3nKe BKIIOYAET:

® I[IJITaHUPYEMBIE PE3YNbTAThl OCBOCHUS Kypca (U3HKU Ha 0a30BOM ypOBHE, B TOM

YHCIie IPEIMETHBIE PE3YNbTAThI MO roJlaM 00Yy4YEeHHUS;

e cozaepxaHue yuebHoro npenmera «Duszmka» mo rogamMm oOydeHus.

®du3uka Kak Hayka o Hanbosiee OOIIMX 3aKOHAX MPHUPOABI, BHICTYyIAsh B KauyeCTBE
y4eOHOro mnpeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJAJ B CHUCTEMY 3HaHUU 00
okpyxatorieM mupe. [lIkonbpHbIN Kypc GUBHKH — CUCTEMOOOPA3YIOMIUA JIJIsi €CTECTBEHHO-
HAyYHBIX Y4€OHBIX MIPEJAMETOB, OCKOJbKY (PU3NUECKUE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB
U SIBJICHUMN, M3ydaeMbIX XHMHEH, Ouosioruei, gusnueckoil reorpaduel U acTpOHOMHEH.
Hcnonb30BaHMe M aKkTUBHOE NMpUMEHEHUE (U3MYECKUX 3HAHUM OIpeneNsieT XapakTep U
pa3BUTHE pa3HOOOpPA3HBIX TEXHOJOTMH B cdepe HHEPreTUKH, TPAHCIOPTA, OCBOCHUS
KOCMOCa, MOJy4YeHUs HOBbIX MaTepuajoB C 3aJlaHHBIMHU CBOICTBaMU U Jpyrux. M3yudenue
(GU3MKN BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHE ECTECTBEHHO-HAYYHOW KApPTHHBI MHpPA
oOydarmuxcsi, B (pOpMUPOBAHHE YMEHHIN NPUMEHSATh HAYYHBIH METOJ MO3HAHUS MpHU
BBITIOJTHEHUU UMH Y4EOHBIX HCCIIETOBAHUN.

B ocHOBy kypca ¢u3MKHU Ui YPOBHSI CpEAHEro oOILIero oOpa3oBaHUs MOJIOKEH Pl
UJe, KOTOPbIE MOKHO paCCMaTpPUBATh KaK MPHUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JIOTHUECKH 3aBEPILIEHHBIM,
OH COZCPKHUT MaTepHall U3 BCEX Pa3/ieloB (PU3UKH, BKIIOYAET KAaK BOIPOCHI KJIACCHUUYECKOM,
TaK U COBPEMEHHOMU (DU3UKHU.

Hoesn cenepanuszayuu. B cooTBETCTBHM ¢ HEH MarepHal Kypca (U3NKH OOBEIHMHEH
BOKpYT (u3nueckux Teopuil. Beaymum B Kkypce siBisieTcss GopMUpoBaHUE NPEICTaBICHUM O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BELIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE  peanuzanus  nOpeanoyiaraeT  MCIOJIb30BaHHE
TYMaHUTAPHOTO TMOTEHIMAa (PU3NYECKON HAayKU, OCMBICIICHUE CBSI3M Pa3BUTUS (U3HKHU C



pa3BUTHEM OOIIECTBA, & TAK)KE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M HKOJIOTHYECKUMHU
npoOaeMaMH.

Hoes npuknaomoii nanpasenennocmu. Kypc (pu3uku mnpeanonaraer 3HaKOMCTBO C
HIMPOKAM KPYTOM TEXHMUYECKUX U TEXHOJIOTHYECKUX MPUIOKEHUN M3YUYEHHBIX TEOpUN U
3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPEACTBOM BBEICHUS JIEMEHTOB COJEpIKaHMUS,
MOCBAMIEHHBIX YKOJIOTUIECKIM MTPOOIIeMaM COBPEMEHHOCTH, KOTOPHIE CBA3aHBI C PAa3BUTHEM
TEXHUKH M  TEXHOJOTHH, a Takke 00CcyxaeHus mnpoljeM  palroHAIbHOIO
MPUPOJIOTIONIE30BAHNUS M KOJIOTHUECKOW O€30TTacCHOCTH.

Crep:KHEBBIMHU AJIEMEHTaMU Kypca (GU3UKU Ha YPOBHE CPEHETo o0IIero oopa3oBaHus
ABIIAIOTCS (pu3HUecKre Teopuu (GopMUpPOBaHUE MPEICTABICHUI O CTPYKTYpe MOCTPOEHUS
dbuznueckoit Teopuu, poiau (GyHIAMEHTAJbHBIX 3aKOHOB M TMPUHIIUIIOB B COBPEMEHHBIX
NPEJCTAaBICHUIX O MPUPOE, TPAHULIAX TPUMEHUMOCTH TEOPUH, IS ONMCAHHSI €CTECTBEHHO-
HAYYHBIX SIBIICHUH U MPOIECCOB).

CHCTeMHO-IeATeIbHOCTHBIN MOJX0/ B Kypce (PU3MKHU pean3yeTcs MPexKIe BCETro 3a
c4€T OpraHu3alMi SKCIEPUMEHTAIBHONU JedaTenbHoCcTH obOydaromuxcsa. s GazoBoro
YPOBHS Kypca (PM3UKH — 3TO HCIOIB30BAaHHE CHCTEMBI ()POHTAIBHBIX KPAaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIAOOPATOPHBIX pabOT, KOTOPBIE B Mporpamme 1o ¢pusznke 0ObeTUHEHBI B
OOmMiA CHUCOK YYCHWUYECKHX MpPaKTHUECKuX paboT. BrlaeneHwe B yka3aHHOM TepedHE
1abopaTopHBIX PadOT, IPOBOAUMBIX AJII KOHTPOJIS M OLIEHKH, OCYIIECTBIIACTCS YYaCTHUKAMU
00pa3oBaTeNILHOTO Mpollecca HMCXOAS M3 OCOOCHHOCTEM IUIAHUPOBAHUSI M OCHAIICHUS
kabuneta ¢usuku. [Ipu 3TOM oOecrieuymBaeTcsi OBIAJEHUE OOYYAOIIUMUCS YMEHUSMU
MPOBOJIUTh KOCBEHHBIC M3MEPEHHS, UCCIICTOBAHMS 3aBUCUMOCTEH (DM3NYECKUX BEITUYHUH U
MOCTAHOBKY OTIBITOB IO MIPOBEPKE MPEJIOKEHHBIX TUITOTE3.

Bonbmioe BHUMaHHE yAesSeTCS PEIICHUIO PacYETHBIX M KadyeCTBEHHBIX 3amad. [lpu
3TOM JUIsl PAcYETHBIX 3aj[ad MPUOPUTETOM SIBIISIOTCS 3a/1a4M C SBHO 33/JaHHOM (U3HUECKOM
MO/IENBIO, TTO3BOJISIONINE PUMEHSITh U3YUCHHBIC 3aKOHBI i 3aKOHOMEPHOCTH KaK U3 OJHOTO
paszziena Kypca, Tak ¥ MHTETpUpYs 3HAHHS U3 pa3HbIX pa3zenoB. /|1 KaueCTBEHHBIX 3ajad
NPUOPUTETOM SIBIISTIOTCSL 3aJaHHsl Ha OOBSCHEHWE TPOTCKaHWS (PU3UYECKUX SBICHUU WU
MIPOIIECCOB B OKPYXKAIOIIIEH KU3HH, TPEOyroIre BbIOOpa GU3NIECKON MOICITH ISl CUTYallUuH
NPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanmsimu OPI'OC COO k MarepuabHO-TEXHHUYECKOMY
oOecreyeHn0 y4eOHOro npoiecca 6a3oBblii ypoBEHb Kypca (PU3MKHM Ha YpOBHE CpPEIHETO
o0rmiero o0pa3zoBaHMs JJOJDKEH U3y4aThCsl B YCIOBUSX MTPEIMETHOIO KaOMHeTa (PU3NKU WIIH B
YCIOBHUSIX HMHTETPUPOBAHHOTO KaOWHETa IpEeAMETOB €CTeCTBEHHO-HAyyHOro Iukia. B
KaOuHeTe (U3MKH JOJKHO OBbITh HeoO0Xxoaumoe sabopaTopHoe OO0OpyAOBaHUE s
BBITIOJIHEHUSI yYKa3aHHBIX B MPOrpaMMe Mo (U3MKE YUYEHHMUECKHUX MPAKTUYECKHX PadoT u
JIEMOHCTPAIMOHHOE 000pYAOBaHNUE.

JlemoHCTpaonHoe o0opynoBaHue (HOPMUPYETCSI B COOTBETCTBHH C NPUHIUIIOM
MUHHMAaJIBLHOU JIOCTATOYHOCTH M 00€CIeYrBaeT TOCTAHOBKY TMEPEUYHUCICHHBIX B MPOTPaMMe
1o (U3MKe KIFOYEBBIX JEMOHCTPAIU U UCCIIEIOBAHNS N3yYaeMbIX SBJICHHH U MPOLIECCOB,
IMIIUPUYECKUX U (PYHITaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.



JlabopatopHoe 000pyAOBaHKE IS YIEHUUYECKHUX MPAKTUUECKUX paboT (hopMHUpYyeTCs B
BUJIE TEMAaTUYECKUX KOMIUJIEKTOB U 00ECIeYrBaeTCs B pacuére OJHOr0 KOMIUIEKTa Ha ABYX
oOyuaromuxcs. Temarnueckue KOMILIEKTHI JJAOOPATOPHOro O0OpYIOBaHUSA JOJIKHBI OBITH
MOCTPOCHBI HA KOMIUIEKCHOM HCTIOb30BAaHUU aHAJIOTOBBIX U IU(PPOBBIX IPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BU/JIE IU(PPOBBIX 1aOOpaTOpHUid.

OCHOBHBIMHU LIETISIMU U3YUYEeHHS PU3UKH B OOIIIEM 00pa30BaHUH SIBIISIFOTCSI:

dbopMupoBaHHEe WHTEpECca M CTPEMJICHUS 00yYalouIMxcs K HayYHOMY H3YYCHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJE TMO3HaHHS U (OPMUPOBAHHE
HCCIIEA0BATEIHLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMHupoBaHNE HAYYHOIO MHPOBO33PEHUSI KaK pe3yibTaTa H3Y4YeHUS OCHOB
CTPOCHHUS MaTepUH U GyHAaAMEHTATbHBIX 3aKOHOB (DU3UKM;

dbopMHupoBaHNE YMEHHH OOBSCHATH SIBICHHUS C MCIOJIb30BAaHUEM (PU3UUECKUX
3HAHUW U HAYYHBIX JOKA3aTEIIbCTB;

dbopMupoBaHUE TPEACTABICHUM O poiu (U3UKK Il Pa3BUTUS  JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHue 3TUX Iesield 00ecieunBaeTCsl pElIeHuEM CIISAYIONNX 3aad B Mpoiiecce
M3y4yeHus Kypca (PU3MKU HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:

NpUOOpEeTeHnEe CHUCTEMbl 3HAaHUW 00 oOmMX (U3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpUsX, BKJIFOYAasi  MEXaHUKY, MOJIEKYJISIPHYIO bu3uKy,
AIIEKTPOAMHAMHUKY, KBAHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN NPUMEHSATH TEOPETUYECKUE 3HAHUS HJs OOBSICHEHUS
dbuznueckux SIBIEHUN B MPUPOJE W JUIsl NPUHATHS TPAKTUYECKUX PEHICHHH B
MMOBCETHEBHOM JKU3HU,

OCBOEHHE CIOCOOOB pELIECHUs! pa3MYHbIX 3aJlad C SIBHO 3aJaHHOU (u3HuYecKon
MOJIENIbIO, 3ajlad, MOAPA3yMEBAIOIINX CaMOCTOSITENIbHOE CO3/1aHue (PU3NUYECKOM
MOJIEJIN, aICKBaTHOMN YCIIOBUSIM 3aJ1a4H;

NOHMMaHUe (PU3NYECKUX OCHOB M MPUHIIUIIOB JAEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHMS Ha OKPYKAIOIIYIO CPENY;

OBJAQJICHUE METOJAMH CaMOCTOSITENIBHOTO IUIAHUPOBAHHUS U NPOBEICHUS
¢u3NyecKux OSKCIEPUMEHTOB, aHalM3a M HMHTepHpeTauuu UHGOPMAaIUH,
OIIpEEICHUs TOCTOBEPHOCTH IIOJyYEHHOI'O PE3yJIbTATa;

CO3/JaHUE YCJIOBUW JUIA PAa3BUTUS YMEHUW MPOEKTHO-HUCCIIENOBATEIbCKOM,
TBOPYECKOM JAEATEIBHOCTH.

Ha uzyuyenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE CPEIHETO OOIIEro o0pa3oBaHus

otBoauTcs B 11 kmacce — 34 gaca (1 gac B Heneno)
[Ipemyaraemplii B mporpamMme Mo (Gpu3uke mepeyeHb JTabopaTOPHBIX U MPAKTHYCCKUX

paloT sBISETCS PEKOMEHJOBAaHHBIM, YUUTENb JEJAeT BHIOOP MPOBENEHUS J1abOPaTOPHBIX
paboT U OMBITOB ¢ YUETOM MHAMBUAYATBHBIX OCOOCHHOCTEN 00yUaroIIUXCsl.



COILEPKAHUE OBYUYEHUSA
10 KJIACC
Paznen 1. ®u3uka u MeTOAbl HAYYHOI' O MO3HAHMS

®uzuka — Hayka o npupoje. HayuHbie MeTOIbI MO3HAHUS OKpY’KaroIiero mupa. Pois
AKCIIEPUMEHTA U TEOPUU B MPOIECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (GU3MUECKHX SBIEHUNM U mpoleccoB. HaydHble THIIOTE3BI.
du3nyueckue 3aKoHbl U Teopuu. [ paHUIIBI TPUMEHUMOCTU (PU3NUYECKUX 3aKOHOB. [IpuHIUI
COOTBETCTBHS.

Ponb n Mecto pusuku B (pOpMUPOBAHUM COBPEMEHHOW HAy4YHOH KapTHHBI MUpA, B
MPaKTUYECKOU IEATEIbHOCTHU JIIOJIEH.

Jlemoncmpayuu

AHajoroBsie U IU(GPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMIBIOTEPHBIC JATUHUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKeHHE. OTHOCHTENBHOCTh MEXAHMYECKOro IBWKEHHS. CHuctema
otcuéra. Tpaekropus.

[lepemernienre, cKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U YCKOpPEHHUE
MaTepualbHON TOUKH, UX MPOEKIUU Ha OCU CUCTEMBbI KoopAauHaT. CliokeHue nepeMenieHui
Y CJII0’)KEHHE CKOPOCTEM.

PaBHOMepHOE U paBHOYCKOpEHHOE IpsIMOTUHEHOE IBrkeHue. [ paduku 3aBucumoctu
KOOPAWHAT, CKOPOCTH, YCKOPEHUS, IIYTH U MIEPEMEICHHUS MATEPUAIBHON TOYKH OT BPEMEHHU.

CBobOoiHOe majieHne. Y CKOpeHrne CBOOOTHOTO 1A ICHUSI.

KpuBonuHeliHOe nBH)KEHHE. J[BMKEHME MAaTE€pUaIbHOM TOYKHM IIO OKPYXHOCTH C
MOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEIHasA ckopocTh. [lepuon u
yacToTa oOparnieHus. [{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CIHIAOMETD, IBUKEHHUE
CHApSJIOB, IIEMTHBIE U PEMEHHBIE TTEPEIayun.

Jlemoncmpayuu

Mogenb cucTeMbl 0OTCUETA, UIUTIOCTPAU KHHEMATHYECKUX XapAKTEPUCTUK JBHKCHUS.

[IpeoGpazoBaHme NBHKEHUI C UCTIONB30BAHUEM MIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne aBuxeHus Tena, OpOIIeHHOT0 TO/1 YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenune yckopeHusi CBOOOTHOTO TMaICHUS.

Hanpasnenne ckopocTy npu IBUKEHUH IO OKPYKHOCTH.

Vuenuueckuti sxcnepumenm, 1abopamopHie pabomuol

N3ydeHne HepaBHOMEPHOTO ABMKEHUS C LIEIIbIO ONPEIEICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIEHHS  MEXKJIY  IIYTAMH, HOPOWJAEHHBIMH  TEJIOM 32
MOCJIEIOBATENIbHBIE PAaBHbIE MPOMEKYTKM BPEMEHU IMPU PABHOYCKOPEHHOM JIBUKECHHUHU C
Ha4yaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHue IBM>KEHUS MIapUKa B BA3KOM KUIKOCTH.

W3ydenne MBUKEHUS Tea, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa



[Ipunuun otHocutenbHOCTH ['amunes. Ilepeii 3akoH HeroToHa. WHepuuanbHbie
CHUCTEMBI OTCUETA.

Macca Tena. Cuwna. [lpunuun cynepnosunuu cui. Brtopoit 3akon Hprorona s
MaTepualIbHOM TOYKU. Tperuit 3akoH HproTOHA U1 MaTepraIbHbIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuna tspkecTu. [lepBas kocMudeckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoJabxeHus, kauenus). Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHHMs CKONbXeHUS u cuia TpeHus mnokos. Kosddumnuent tpenus. Cuna
COIPOTHUBIICHUS TTPU JBUKEHUH TEJIA B KUJKOCTH WJIH Ta3e.

[ToctynaTenbHOE U BpaliaTeIbHOE IBUKEHUE aOCOMIOTHO TBEPAOTO TeNa.

MOMEHT CcuiIbl OTHOCHTENBHO OCH BpamieHus. llnedo cumiibl. YcnoBus paBHOBeCHS
TBEPIOTO TENA.

TexHu4ueckrne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: MOAIIMIIHUKYU, IBUKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUUH.

CpaBHeHHE MacC B3aMMOAEHCTBYIOIINX TEIL.

Bropoit 3akon HprotoHa.

N3mepenue cui.

CnoxxeHue cuil.

3aBUCHUMOCTD CUJIBI YIIPYTOCTH OT AePOopMaIiui.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U MaJCHUH.

CpaBHEHHE CUJI TPEHUS MOKOS, KAUEHUS U CKOJIbKECHHUS.

YcnoBust paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

W3ydenne nBuKeHUs: OpycKa Mo HAKIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIUX B MIPY>KUHE U PE3UHOBOM
obpasrie, oT ux jaedopmariiu.

HccnenoBanue ycinoBHil paBHOBECUS TBEPAOTO TEJA, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3aKkonvl coxpanenus 6 mexanuke

NmMmynbc MaTepuanbHON TOYKH (TeJa), CHCTEMbl MaTepUAIbHBIX TOYEK. IMIyIbC CHITBI
Y U3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPAHEHUsI UMITYJIbca. PeakTUBHOE JBUYKEHHUE.

Pa6ota cuibl. MOLTHOCTD CHJIBIL.

Kunernueckas sHeprus MaTepralibHON TOUkH. TeopeMa 00 U3MEHEHUH KHHETHIECKON
DHEPIUu.

[TorennmansHas »Heprus. lloTeHIManbHas DJHEPrus yHOpyro aeGopMHUpPOBaHHOU
npyxuHbl. [loTeHnmanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMITH.

[ToTeHnmanpHble U HEMOTEHIIUANbHBIE CHIIBL. CBsI3b PabOThl HEMOTCHIIMAIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKOW JHEPruyd CUCTEMbI Tell. 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPIUM.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckre yCTpOoUCTBA U IPAKTUYECKOE IPUMEHEHUE: BOLOMET, KONED, IPYKUHHBIN
MACTOJIET, IBU)KEHUE PAKET.



Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOEC NBMKEHHE.

[lepexoa moTeHIIMAIBHON YHEPTUN B KWHETUYECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabonvl

N3ydenre aOCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHJIBI C U3MEHEHHEM MEXaHMYECKOW SHEpPruu Tejia Ha
IpUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paspnen 3. MoJiekyasipHas ¢pu3suka ¥ TepMOIMHAMHUKA

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM U HUX ONBITHOE
o0ocHoBanue. bpoyHoBckoe aBmxenue. uddys3us. Xapakrep IBHKEHHUS U B3aUMOJEHCTBUS
yacTull BemiecTBa. MoJieJ CTPOEHUsl Ta30B, KHIKOCTEH M TBEPHABIX Tell U OOBsSCHEHUE
CBOIICTB BEILIECTBA HAa OCHOBE 3THX Mojened. Macca m pasmepbl Moiiekyn. KomnmuecTBo
BenlectBa. [locrossuHas ABoraapo.

TennoBoe paBHOBecue. Temnepatypa u e€ nsmepenue. llkana remneparyp Llenscus.

Mogens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIJISIPHO-KUHETUYECKON TEOPUH
uJeallbHOTO Ta3a. AOCOJIOTHAs TeMIeparypa Kak Mepa CpelHed KUHETHYECKOW SHepruu
TEIJIOBOTO JBWKEeHUsI 4vacTul] raza. lllkana temnepatyp KenbBuna. ['a30Bble 3aKOHBI.
VYpaBuenne Menaeneesa—Knaneiipona. 3akon JlansToHa. M30mpoiecchl B uaeaaIbHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM BellecTBa. [ 'paduyeckoe TMpeACTaBICHHE HW30IMPOILIECCOB:
U30TEpPMa, U30X0pa, u3obapa.

TexHuueckue yCTpoiicTBa U MPaKTUUECKOE TIPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOIIME JAUCKPETHOE CTPOEHHUE BellecTBa, (Gororpaduu MoIeKys
OPraHUYECKUX COCAMHEHH.

OnpiTel 10 MU Y3UN KUIKOCTEH U Ta30B.

Mopenb OpOyYHOBCKOTO JBUKEHUS.

Mogens onbita ITepHa.

OnbIThI, 10Ka3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMO/ICHCTBHS.

Mopnenp, WITIOCTPUPYIOLIas IPUPOLY aBJIEHUS ra3a Ha CTEHKHU COCyAa.

OnbIThI, WUTIOCTPUPYIOUINE YPaBHEHUE COCTOSTHUS UI€ATIbHOTO Ia3a, U30IMPOLIECCHI.

Vuenuueckuti sxcnepumenm, 1abopamopHie pabomuol

Onpenenenue Maccel BO3AyXa B KJIACCHOW KOMHATe€ Ha OCHOBE M3MEpeHHMH 00BEMa
KOMHATBI, JaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/Yy ITapaMeTpaMu COCTOSTHUS PAa3peKEHHOT0 Tasa.

Tema 2. Ocnoévl mepmoouHamuku

TepmonnHamudeckas cucremMa. BHyTpeHHss DOHEprust TEpMOANHAMUYECKON CUCTEMBI U
cnocoObl €€ wu3MeHeHus. KomudecTBo TemnoTrhl W pabora. BHyTpeHHsisi sHeprus
OJIHOATOMHOI'0 MJEAIbHOTO ra3a. Buabl Temionepenadu: TEMJIONPOBOJAHOCTb, KOHBEKLUS,
u3NydyeHue. Y ieabHasi TeIIoEMKOCTh BenlecTBa. KonndyecTBo TEMIOTHI MpHU TEIIONepeiaye.



[Tonsitue 06 anuabatHoM mpouecce. [lepBriif 3akoH TepMoanHamuku. IIpuMenenue
NEePBOro 3aKOHA TEPMOJMHAMMKH K H3omponeccaMm. ['paduyeckas uHTeprpeTanus padboThl
rasa.

Bropoii 3akon TepMoguHamMuku. HeoOpaTUMOCTh Mpo1IeccoB B MIPUPOJIE.

TeruioBble MamuHbl. [IpuHUUnBl OedcTBUS TeuloBbIX MamuH. [IpeoOpa3zoBanus
HHEPruM B TEIUIOBBIX MamnHax. KoagduiueHT monesHoro AeHCTBUS TEIUIOBOM MAIIWHBI.
Huxkn KapHo u ero Kod(pPUIMEHT MONE3HOro AEHUCTBHS. DKOJOTUYECKHE MPOOIEMBI
TEIJIO3HEPTEeTUKHU.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHME: IBHUIaTellb BHYTPEHHETO
Cropanusi, ObITOBON XOJOJUIbHUK, KOHAUIILOHED.

Jlemoncmpayuu

H3MmeHeHrne BHYTpEHHEH SHEPTUU Tejla MPU COBEPIICHUH PabOThHI: BBUIET MPOOKHU U3
OYTBIIKH MO AEMCTBUEM CXKAaTOTO BO3/yXa, HarpeBaHue 3pupa B JATYHHOU TpyOKe MyTEM
TpeHus (BUICOJIEMOHCTpAIIS ).

N3menenre BHYTpEeHHEH SHEPrUuM (TeMIepaTyphl) Tella pH Teruionepeaaye.

OnbIT 110 a1MabaTHOMY PACIIUPEHHUIO BO3yXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Mopnenn mnapoBoil TypOMHBI, JBUTraTessi BHYTPEHHETO CrOpaHusi, PpPEaKTUBHOIO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopHuie pabonvl

N3mepeHne yaeapHON TEIIOEMKOCTH.

Tema 3. Azpezammnvie cocmoanun eeuwecmea. Dazosvie nepexoont

[TapooOpazoBanue u KoHAeHcauus. Vcmapenne u KuneHue. AOCOTIOTHAs W
OTHOCHUTENIBHAsI ~ BIAXHOCTh  BO3Ayxa. HaceuueHHeli map. YaenpHas — TEIUIOTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPaTyphl KUTICHHUS OT JaBJICHHUS.

TBépnoe Tteno. Kpucrammmueckue u amopduble Tena. AHU30TPONUS CBOWCTB
kpuctaymoB. JKuzakue  kpuctamuisl.  CoBpemeHHble  Marepuansl. IlnaBieHue u
KpUCTaJIM3alud. Y AelbHas Tersiora miasnenus. Cyonumanus.

YpaBHEHHE TETUIOBOTO OajlaHca.

TexHu4eckne ycTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: TUTPOMETP U ICUXPOMETP,
KAJIODUMETP, TEXHOJIOTMU IIOJy4YEHUS COBPEMEHHBIX MAaTE€pUajgoB, B TOM 4YHUCIE
HAaHOMAaTepHUaIoB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX MMAPOB.

Kunenue npu NoHWKEHHOM JaBICHUH.

CriocoObl U3MEPEHHUS BIIAYKHOCTH.

HaGnroneHre HarpeBaHusl U MJIaBICHUS KPUCTAJUIMYECKOTO BEIECTBA.

JleMoHCTpanus KpUCTAILIOB.

Vuenuueckuti axcnepumenm, nabopamopHvie pabonivl

N3mepeHne OTHOCUTEIIBHOM BIIAXKHOCTH BO31yXa.

Pa3nea 4. DuiekTpoauHaMuKa

Tema 1. Inekmpocmamuxa



OnekTpu3auus Tel. OJIEKTpUYecKuil 3apsi. J(Ba BuIa DIIEKTPUYECKUX 3apsJIOB.
[IpoBOIHMKHN, IUANEKTPUKH M TOJYHNPOBOJHUKUA. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsna.

B3aumoneiictue 3apsgoB. 3akoH Kymona. ToueuHbld 3JIEKTPUUYECKUN  3apsil.
DnekTpuueckoe moje. Hanpspk€HHOCTH anekTpudeckoro moisd. [lpuHnun cynepno3uuuu
AIEKTPUYECKUX NoJIeH. JIMHNY HaNpsSy)KEHHOCTH JIEKTPUUYECKOTO MOJIS.

PaGora cun »snektpocratuueckoro moss. Ilorennuman. Pa3HOCTP MOTEHIMANIOB.
[IpoBomHMKM W  JAWDIIEKTPUKA B  3JIEKTpOCTaTHYECKOM 1mosie. JlunpnexTpuueckas
MIPOHULIAEMOCTb.

OnekTpoéMKoCcTh. KoHieHcaTop. DIEeKTpOEMKOCTh IJIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOTO0 KOHAEHCATOPA.

TexHu4yeckne ycTpoNCTBA U NMPAKTUYECKOE MPUMEHEHHUE: DIIEKTPOCKOI, JIEKTPOMETP,

ANEKTPOCTATHYECKAS 3alIuTa, 3a3eMJIEHUE 3IEKTPONPUOOPOB, KOHJICHCATOD,
KONMPOBAJIBHBIN armnapar, CTpYWHbIN PUHTEP.
Jlemoncmpayuu

YCeTpolcTBO M IPUHLMT AEHCTBUS 3JIEKTPOMETPA.

B3anmopaeincTBue Ha’3IeKTPU30BaHHBIX TE.

DIIEKTPUUECKOE MOJIE 3aPSKEHHBIX TE.

[TpOBOJHUKY B 3IEKTPOCTATUYECKOM IIOJIE.

DIeKTpocTaThyecKas 3alluTa.

JIN3IIEKTPUKH B 3JIEKTPOCTATUYECKOM TI0JIE.

3aBUCUMOCTh 3JEKTPOEMKOCTUA IUIOCKOTO KOHAEHCATOpa OT IUION[aAN IUIACTHH,
PACCTOSTHUS MEXKY HUMHU U JUAJICKTPUIECKON TPOHHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3mepeHue 3I1eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuyeckuit mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUUECKUN TOK. YCJIOBHS CYIIECTBOBAHHUS 3JEKTPUUYECKOrO TOKa. VcTouHuMku
Toka. Cuna Toka. [IocTOssHHBIN TOK.

Hanpsxenne. 3akon Oma a1 y4acTKa LETH.

DneKkTpruyeckoe CONPOTHUBIICHHUE. VY nensHOE CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, NapauiebHOE, CMEILIAHHOE COEAMHEHNE TPOBOIHUKOB.

PaGota snexrtpuueckoro Toka. 3akoH Jlxoyms—JIeHma. MOIIHOCTh ANIEKTPUUYECKOTO
TOKA.

DNEKTPOABIKYIIAsl CUJIa M1 BHYTPEHHEE CONMPOTUBIICHUE UCTOUYHHMKA TOKa. 3akoH Oma
JUTSI TIOTHOM (3aMKHYTOM) anekTpuueckoi 1ienu. KopoTkoe 3aMbIkaHue.

DNEKTPOHHAsT MPOBOAUMOCTh TBEPIBIX METAJIOB. 3aBUCHUMOCTbH COINPOTHUBIICHUS
METaJJIoB OT Temneparypbl. CBepXIpOBOAUMOCTb.

DnexkTpudeckuil Tok B BakyyMme. CBOWCTBA 311€KTPOHHBIX ITYYKOB.

[TonynpoBoaauku. CoOCTBeHHass WU TPUMECHAs MPOBOJUMOCTh MOITYNPOBOIHUKOB.
CaoiicTBa p—Nn-nepexoja. [lonynpoBoHUKOBBIE TPUOOPBI.

DNEKTPUUECKUIl TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHYECKAs
JUCCOoLMalsl. DIEKTPOIIU3.



OneKTpuueckuil TOK B razax. CaMOCTOSITENbHBII M HECAMOCTOSITENbHBIM pa3psi.
Mounus. [Inazma.

TexHuvyeckue yCTpONMCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJBTMETD,
peocTar, MCTOYHHKM TOKa, 3JIEKTpOHArpeBaTelIbHbIE MPUOOPHI, AJIEKTPOOCBETHTEIbHBIC
pUOOPHI, TEPMOMETP CONMPOTUBIICHHS, BAKYYMHBIA O, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJIYIIPOBOJIHUKOBBIN JUO/I, TAIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HATIPSKEHHUSL.

3aBUCUMOCTb CONPOTHUBJICHUS HWINHIPUYECKUX MPOBOJAHUKOB OT JJIMHBI, TJIOMIAIN
MONIEPEYHOr0 CEUCHUS U MaTepHaa.

CMmeliaHHOe COeTMHEHNE MMPOBOJHUKOB.

[IpsiMoe nu3mepeHue 3IeKTpoABKYIIEH cribl. KopoTKkoe 3aMbIKaHUE rajIbBaHUUECKOTO
AJIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb CONTPOTHUBJIEHUSI METAJUIOB OT TEMIIEPATYPBHL.

[IpoBOAMMOCTH IIEKTPOTUTOB.

HckpoBoli pa3psl 1 TpOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSS MPOBOJUMOCTH AHO/IA.

Vuenuueckuti sxcnepumenm, 1abopamopHvie pabomuol

N3yueHre cMEaHHOTO COSTUHEHHS PE3UCTOPOB.

N3mepeHne »IEKTPOABMXKYIIEH CHUJIbI HMCTOYHHKA TOKA W €ro BHYTPEHHETO
COTNIPOTHUBIICHHUS.

HaGmronenue snexkTponusa.

Me:xnpeamMeTHbie CBA3U

Uzyuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kilacce OCyHIECTBISETCA C YUETOM
COJIEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMu MaTeMaTHUKH, OMOJOTUM, XUMUH,
reorpadyy U TEXHOJIOTHH.

Mescnpeomemnvle nonsimusi, CBI3aHHBIE C U3YYCHHUEM METOJ0B HAYYHOTO MO3HAHMUS:
sBIICHUE, Hay4YHbIH (pakT, runoresa, (pusmdeckas BeIWYMHA, 3aKOH, TEOPHs, HAONIIOJICHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, MOJICIIb, U3MEPEHHE.

Mamemamuka: pelleHWe CHCTEMbl YpaBHEHUH, JIUHEWHas (QyHKuus, mnapabona,
runepOosia, UxX rpaduUKd U CBOMCTBA, TPUTOHOMETpUYECKHE (YHKLHU: CHHYC, KOCHUHYC,
TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX MPOECKLUUH
Ha OCH KOOPJIMHAT, CJI0KEHHE BEKTOPOB.

buonocus: MexaHW4yeckoe JBW)KCHHE B JKHBOM mipupojne, auddys3us, ocMmoc,
TEIUIOOOMEH JKHMBBIX OpPraHU3MOB (BUIBI TEIJIONEpEeaauu, TEIJIOBOE paBHOBECHE),
ANEKTPUUECCKUE SIBJICHUS B )KUBOU MPUPO/IC.

Xumusi: NUCKPETHOE CTPOCHHME BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJb
BELIECTBA, MOJISIpHAs MAacca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, XUIAKOCTEW W Ta30B,
ANEKTPUYECKHUE CBOMCTBA METAJIIOB, SJIEKTPOJIUTHYECKAs TUCCOLMALINS, TaJIbBAHHUKA.

T'eoecpagpus: BNaxXHOCTh BO3yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozus: mnpeoOpa3oBaHUE ABUKEHUU C UCIHOJIB30BAHMEM MEXAHU3MOB, YYET
TPEHUS B TEXHUKE, MOIITUITHUKH, UCTIOJIb30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE
(pakera, BOIOMET U IpYTHUE), ABUTATEIh BHYTPEHHETO CTOpaHus, MapoBasi TypOrHa, ObITOBON



XOJIOAUIIBHUK, KOHJIUIIMOHEP, TEXHOJIOTUU IOJYyYEHHs] COBPEMEHHBIX MaTepUalIoB, B TOM
quciae HAaHOMAaTepUAIOB, U HAHOTEXHOJIOTMH, JIEKTPOCTATHYECKas 3allluTa, 3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TPUHTEP, 3JIEKTPOHAIPEBATEIbHbBIE MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE PUOOPHI, FaJIbBAHUKA.

11 KJIACC
Paznen 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

[TocTtossHHBIE MarHuThl. B3auMoaelcTBUE MTOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE.
BekTtop MarHuTHOM WHAYKUUU. [IpuHIUMN Cynepno3unyMu MAarHUTHBIX Moyied. JIMHuM
MarHuTHOM MHAYKUHMHU. KapTHHA JIMHUNA MarHUTHOW MHAYKIWAH IOJIS TIOCTOSHHBIX MArHUTOB.

MarsuTHO€e 1oJie IPOBOJHUKA C TOKOM. KapTuHa TUHMI UHAYKIIUM MAarHATHOTO MOJIs
JUIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO TPOBOAHUKA, KATYIIIKH C TOKOM.
OneIiT Opcrena. BzaumopaeiicTBre MpoOBOAHUKOB C TOKOM.

Cuita Amniepa, €€ MOyJb U HalIpaBJICHHUE.

Cuna JlopeHua, e€ MoAylb U HampaBieHUE. J[BH)KEHHE 3apsKEHHOM YacTULbl B
OJIHOPOAHOM MarHUTHOM mosie. PaGota cunsl Jlopenia.

SIBneHre HIEKTPOMArHUTHOW HWHAYKUUU. [IOTOK BEKTOpa MarHUTHOM WHIYKLHH.
DIIEKTPOABMKYIIASA CHIIA MHAYKIMHU. 3aKOH 3JIEKTpoMarauTHor nuaykuuu dapanest.

Buxpeoe snekTpuueckoe mosie. DNEKTPOABUKYILAS CUIa MHAYKIUHU B MPOBOJHUKE,
JIBIKYILIEMCS IMOCTYNATEIBHO B OJJTHOPOJHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHAyKTUBHOCTB. fIBIEHHE CAMOMHIYKIIMU. DIEKTPOIBIKYIIAS CUJIA CAMOUHIYKIIMH.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckrne yCTpOMCTBA MU IPAKTUYECKOE IPUMEHEHME: MOCTOSHHBIE MAarHUTBHI,
ANEKTPOMATrHUTHI, AIEKTPOJBUTATENb, YCKOPUTEIN JIEMEHTAPHBIX YACTHI], MHIYKIIMOHHAS
I1eYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMy4YKa MAarHUTHBIM TOJIEM.

JIuHWY MHOYKUIUU MAarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[evictBre cuiibl JIopeHia Ha HOHBI JIEKTPOJIUTA.

SIBrieHUE PNEKTPOMATHUTHON UHAYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD  3JICKTPOJBWKYIIEH CWJIbl HHAYKIMA OT CKOPOCTH HM3MEHEHHS
MAarHMTHOTO MOTOKA.

SIBrieHnEe cCaMOMHIYKIIHMH.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3ydeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue nelCTBHUS NOCTOSHHOTO MarHuTa Ha paMKy € TOKOM.



HccnenoBanue sIBICHHS 3JIEKTPOMATHUTHON MHIYKIIUH.
Paznen 5. Kosie6anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbLE KOJ1IEOAHUS

KonebarensHas cucrtema. CBoOOAHBIE MeXaHUYEeCKHEe KojeOaHus. ['apmMoHuUueckue
koneOanus. llepuon, wactora, ammumtyaa u ¢asza koneOaHuid. IIpyXKUHHBIA MasTHUK.
MareMaTnueckuii MasSTHUK. YpaBHEHHE TapMOHMYECKHX KojieOanuii. [IpeBpaiieHue
SHEPrUM NPU FAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3IEKTPOMAarHUTHBIE KOJEOAHUS B HICAIbHOM
Koyie0aTeIbHOM KOHTYype. AHAJIOrus MEXIYy MEXaHMYECKUMU U 3JIEKTPOMArHUTHBIMU
koneOanusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS DSHEPIUU B  HUCATBHOM
KOJIe0aTeIbHOM KOHTYPE.

[IpencraBnenue o 3aryxamomMx KoieOaHUAX. BBIHYXJIEHHbIE MEXaHUYECKUE
kosneOaHus. Pezonanc. BeIHYXI€HHBIE AJIEKTPOMArHUTHbBIE KOJIEOaHUsI.

[lepemennbiii Tok. CHHYCOMJAIbHBIN MEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYJHOE U ICUCTBYIOIIEE 3HAYCHUE CUIIBI TOKA U HAIIPSIKEHUS.

Tpanchopmatop. [IponsBoacTBo, nepenaya u NOTpedIIeHNE IEKTPUUECKON SHEPTUH.
DKOJIOTUYECKHE PUCKHM IPU IPOU3BOACTBE IJIEKTPOIHEPruu. KynbTypa HCHOIB30BaHUSA
AJIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHudeckne ycTpoHCTBAa W NPAKTUYECKOE IPUMEHEHHE: JJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, JUHUHU AJIEKTPOIEepeaay.

Jlemoncmpayuu

HccnenoBanue  mapaMeTpoB — KojieOaTeNbHOM  cUCTeMbl  (MPYKUHHBIA WK
MaTeMaTHUYEeCKUN MasTHHK).

HaGmronenure 3aTyxaromux KojeOaHuH.

HccnenoBanue CBOWCTB BBIHYKIEHHBIX KOJIEOAHUM.

Habmronenne pe3onanca.

CBOOOIHBIE PTIEKTPOMATHUTHBIE KOJICOAHMS.

OcuuiorpaMMbl  (3aBUCUMOCTH  CHUJIBI TOKa M HAIpsSDKEHUST OT BPEMEHH) s
AJIEKTPOMArHUTHBIX KOJIeOaHM.

Pe3onanc npu nocienoBaTebHOM COEJUHEHUH PE3UCTOPA, KATYIIKA UHAYKTUBHOCTU
Y KOHJIEHCATOopA.

Mogenb TMHUM 3TEKTPONEepeaayH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

HccnenoBanue 3aBUCUMOCTH MEPUOJAa MaJbIX KOJICOAHWH Tpy3a Ha HUTH OT JIJTMHBI
HUTHU U Macchl Ipy3a.

HccnenoBanue NEpeMEHHOTO TOKA B LENU W3 IOCIENOBATENIBHO COEIWHEHHBIX
KOHJEHCAaTopa, KaTyLIIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazZHUmMHbLE 60IHbL

Mexanuueckue  BOJIHBI,  yciuoBUs — pacnpoctpaHeHus. llepuoa.  CkopocTb
pacnpocTpaHeHus U JUIMHA BoJiHbL. [lonepeunsie u mpoaoabHbie BosHbL. HTEpdepenus u
T paKIus MEXaHHIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' pomkocTs 3Byka. BricoTa ToHa. TemMOp 3ByKa.



DJIEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS U3JIYUEHUS JIEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHTaius BekTopoB E, B, V B anexTpoMarauTHoi BosiHe. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BOJIH: OTpakeHHUE, MpeoMIIeHHe, ToJispusanus, audpakuus, uareppepenuus. CKopocTb
AJIIEKTPOMArHUTHBIX BOJIH.

[I[Txama 3n€KTPOMarHuTHHIX BOJIH. [ [puMeHEHNE 3IEKTPOMArHuTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMITBI paANOCBS3H U TENEBUICHUS. Patnomokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEbI.

TexHu4uecKkre yCTpOMCTBA U NPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE UHCTPYMEHTHI,
YIIbTPa3BYKOBAsl TUAarHOCTUKA B TEXHUKE U MEIULIMHE, pajap, paAuonpUEMHUK, TEIEBU30D,
anteHHa, tenedon, CBU-neys.

Jlemoncmpayuu

OO6pa3zoBaHue U pacIPpOCTPAHEHUE MOMEPEUHBIX U MPOJAOJIbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKA.

Habntonenre oTpaxeHus U NpeoMIICHUSI MEXaHUUYECKHUX BOJIH.

HaGmonenue nnteppepeHunu u Auppakiiuu MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGimroneHre cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW M YacTOTOU
KoJieOaHu.

HccnenoBanue CBOMCTB JJIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEJIOMIICHHUE,
noJisipu3auus, AUPpakuus, HHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonMHENHHOE pacHpOCTPAaHEHUE CBETA B OJHOPOTHOMU
cpene. JIyd cBera. ToueuHblii ICTOYHHUK CBETA.

OTtpaxkeHue cBeTta. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHne n3o0paxkeHuit B MIOCKOM
3epKajie.

[Ipenomnenue cBeTa. 3aKOHBI MpPENOMJICHUS CBeTa. AOCONIOTHBIM MOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroa MoJIHOrO BHYTPEHHETO
OTPaKEHHUS.

Hucnepcus cBera. CnoxxHbI cocTaB Oenoro cBera. LIBer.

Cobuparoiue u pacceuBarouiye JMH3bl. ToHkas JuH3a. POKYyCHOE paccTOsiHUE U
onTHYecKas cuia TOHKOW JuH3bL. [locTpoeHne wu300paxkeHUil B COOMpAIIUX U
paccenBaroUX JuH3ax. @opMysia TOHKON JTUH3BI. Y BEJIUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas onrtuka. MuTepdepenius cBera. KorepeHTHble HCTOYHUKHU. Y CIOBUS
HaOMIOJIEeHUsT MaKCUMYMOB M MHHHUMYMOB B HWHTEPPEpPEHIIMOHHON KapTHHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakuus csera. JudpakiuoHHas peméTka. YcIoBUEe HAONIOACHUS TJIABHBIX
MaKCHUMYMOB TIPH MaJIEHUU MOHOXPOMATHYECKOTO CBeTa Ha TU(PPAKIIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: OYKH, JIymna, ¢oToanmapar,
NPOEKIIMOHHBIN amnmapar, MUKPOCKOII, TeJIECKOI, BOJOKOHHAs ONTHKA, IU(paKkLUOHHAs
peLIETKa, IOJISIPOUL,.



Jlemoncmpayuu

[IpssMonuHENHOE pacpOCTpPaHEHHE, OTPAXKEHUE U IIpeJioMIIeHHe cBera. OnTudeckue
npuOOpBI.

[lonHoe BHyTpeHHEE oTpaxkeHue. Moiesb CBETOBO1a.

HccnenoBanue cBOMCTB N300paKeHU B JINH3aX.

Mopenu MUKpOCKONa, TEIECKOA.

Ha6ntonenue unrepdepeHiinm ceera.

Hab6monenue nudpakiuu cBera.

HalGnronenue nucrniepcuu cBeTa.

[TonyuyeHue criekTpa ¢ MOMOUIBIO PU3MBIL.

[TonydyeHue criekTpa ¢ IOMOIIbIO AUPPAKITNOHHON PEIIETKH.

HaGmronenue nonspusaiuu CBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHuie pabonivl

N3mepenune nokaszaTesns IpeioMIIEHUs CTEKIIA.

HccnenoBanue cBOMCTB N300paKeHU B JINH3aX.

Habmonenue nucnepcun cBera.

Pa3zpnesn 6. OcHOBBI crIeIHAJILHONH TEOPUU OTHOCUTEIBLHOCTH

['paHu1Bl MPUMEHUMOCTH KJIaCCUYECKOM MexaHUKH. [locTynaTel cienuanbHOM Teopun
OTHOCUTEJIbHOCTU: HWHBAPUAHTHOCTh MOJYJs CKOPOCTH CBETa B BaKyyMme, HPUHLHUII
OTHOCHUTEJIBHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHHU U COKpPALICHUE JITTUHBI.

DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBIL.

CBs13b MaccChl € JHEPrUEN U UMITYJIBCOM PEIATUBUCTCKON YAaCTULIBI. DHEPIUs MOKOSI.

Paszpnen 7. KBantoBasi pusnka

Tema 1. Dnemenmul K6AHM OGO ONMUKU

®oronsl. @opmyna [lnanka cBsizu sHepruu (POTOHA C €ro YacTOTOW. DHEprus u
UMIyJIbC (HOTOHA.

OtkpeiTe u uccienoanue Qoroddpdexra. Ombitel A. I'. CroneroBa. 3aKoHBI
dbotoaddexra. VYpaBHenue OinmTerHa ana  dotodddexra. «KpacHas rpaHuna»
doToarddekra.

Hasnenue ceeta. OnbiThl [1. H. Jlebenera.

XHUMHUYECKOE NECUCTBUE CBETA.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUe: POTOAIEMEHT, (OTOAATUHK,
cojHeuyHas 0aTapes, CBETOHO/.

Jlemoncmpayuu

®oTo3(deKT Ha yCTaHOBKE ¢ IMHKOBOM TIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (hoTOd(eKTa.

CBeToauon.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pezepdopaa no paccesnuto o -uactuil. [lnanerapuas
mozenb atoma. [loctynatel bopa. M3nyyenue u nornomnieHre GOTOHOB MpHU MEPEeXoje aToma



C OJHOIO YPOBHS JHEPruu Ha Apyroi. Bunbl crekrpoB. CieKTp ypOBHEH 2HEPIMHM aToOMa
BOZOPOJA.
BosHoBBIE cBOMcTBa yacTull. Bosnsl e bpoiist. KopnyCkyasspHO-BOJHOBOM Ayalli3M.
CrioHTaHHOE U BBIHYXICHHOE U3JIy4YEHHUE.
TexHudyeckne yCTpOWCTBA M IPAKTHYECKOE NPHUMEHEHUE: CHEKTPAJIbHBIA aHaJIU3
(crieKTpoCKoM), J1a3ep, KBAHTOBbIN KOMITBIOTED.
Jlemoncmpayuu
Mopnens onbiTa Pezepdopna.
OmnpeneneHue IIUHBI BOJIHBI Ja3epa.
Habmonenne nuHeRYaThIX CIEKTPOB U3ITYYECHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamophule pabomul
HaGnronenre nuHeyaToro CrekTpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTHI,  JOKa3bIBAIOIIME  CIOXHOCTb  CTpoeHMs  sAnxpa.  OTkpeiTHe
panuoakTuBHOCTH. OmbITel Pesepdopna mo ompeneneHuio cocTaBa pajnOaKTUBHOIO
u3nydenus. CpoiicTBa anb(da-, Oera-, ramMmma-u3iaydeHus. BiusHue pananoakTUBHOCTH Ha
JKUBBIE OPTaHU3MBI.
OTtkpriTHE poTOHA U HeWTpoHa. HykiionHas moxens sanpa ['elizendepra—lBaneHko.
3apsn sapa. Maccosoe unciio siapa. M30Tomsl.
Anbda-pacnan. DJIEKTPOHHBI M TMO3UTPOHHBIA OeTa-pacnaia. ['amma-uznyuyeHue.
3aKOH paAMOaKTUBHOIO pacnaja.
DOHeprus cBs3U HYKJIOHOB B sifpe. Snepuble cuibl. JledekT maccol sapa.
SAnepHble peakuuu. JlereHue U CUHTES sA€Ep.
SAnepusiii peaktop. Tepmosaepubii cuntes. [IpoOnembl U MEPCHEKTUBBI SIIEPHOM
DHEPreTUKU. DKOJOTUYECKUE ACTIEKTHI AIEPHOU SHEPTrETUKH.
DneMeHTapHbIe 4acTUIlbl. OTKPBITHE MO3UTPOHA.
MeTozp! HAOMIOACHUS U PETHCTPALMY JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTaIbHbIC B3aUMOJIeHCTBUS. EAMHCTBO M3MUECKON KapTUHBI MUpAa.
TexHuueckne yCTpOMCTBA U MPAKTUUECKOE IPUMEHEHUE: I03UMETP, Kamepa BunbscoHa,
AJIEpHBIN PEaKTOp, aTOMHasi GoMOa.
Jlemoncmpayuu
CUéTynK HOHMU3UPYIOIINX YACTHULL.
Vuenuuecxuii sxcnepumenm, nabopamophule pabomul
HccnenoBanue TpekoB 4acTull (10 TOTOBBIM (hoTorpadusim).
O0o0maromee NOBTOpeHue
Ponb ¢u3ukm m acTpOHOMUU B DKOHOMHUYECKOH, TEXHOJIOTHYECKOW, COIUAIBHON U
ATHUYECKON cdepax AesTeNbHOCTH 4YelOoBeKa, pojib U MeCTO (PU3MKM W acTPOHOMHUU B
COBPEMEHHON HAay4HOH KapTHHE MHUPA, pOJib (U3NYECKOH Teopun B (POPMHPOBAHUU
npescTaBIeHU 0 (U3NYEeCKON KapTHHE MUpPA, MECTO (PU3NYECKON KapTHUHBI MHUpa B 0011IeM
pPsly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.
MexnpeamMerHsie CBA3H



N3yuenune kypca ¢usuku 06a30Boro ypoBHs B 11 kiacce ocymecTBisieTcsi ¢ y4€ToM
COJIEpKATENbHBIX MEXIIPEIMETHBIX CBsI3€ll C KypcaMHM MaTeMaTHKH, OMOJOTMH, XUMMH,
reorpaduu U TEXHOJIOTHUHU.

Mesicnpeomemnvle nousmusl, CBI3aHHbIE ¢ U3YYEHHEM METO0B HAyYHOI'O TO3HAHUS:
SBJICHUE, Hay4YHbI (akT, runoresa, (pu3nyeckas BeJIMUYMHA, 3aKOH, TEOpUs, HaOIIOACHHUE,
DKCIIEPUMEHT, MOAEINPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuka: peElIEHUE CHUCTEMbl YpPAaBHEHWH, TPUTOHOMETPUYECKHE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO, BEKTOPBI
U MX NPOEKLUMU Ha OCH KOOPJIMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX
(GyHKUMH, PU3HAKU MOA00US TPEYroJbHUKOB, ONpEAEICHHE IUIOMAAN IUIOCKUX (GUryp H
00BEMa Tell.

buonoeua: snekrpuyueckue sBICHUS B )KMBOM MpPHUpOJIE, KOJeOaTeabHbIE ABMKEHUS B
KUBOHI NPHUPOJIE, ONTHUYECKHUE SIBJICHUS B KUBOW MPHUPOAE, NEUCTBHE pagualliy HA KUBBIE
OpraHU3MBI.

Xumusa: CTpOEHHE aTOMOB W MOJIEKYJ, KPUCTAJUIMYEeCKash CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIINYECKON PEIIETKY, CIEKTPaIbHbIN aHAIH3.

l'eoepaghus: MarHUTHBIE MTOJTIOCA 3EMJTH, 3aJIEKU MarHUTHBIX Py, (POTOChEMKA 3eMHOMN
NOBEPXHOCTH, IIPEICKa3aHNE 3EMIICTPSICEHUIA.

Texunonoeua: ~ JMHUM  DJIEKTpONEpenad,  TIEHEpaTop  MEpPeMEHHOro  TOKa,
AIIEKTPOABUIATENb, MHAYKIIMOHHAsA I€4Yb, pajap, paauONpUEMHHUK, TEIEBU30D, AHTCHHA,
tenepon, CBU-neus, NpoeKIMOHHBIN anmnapat, BOJIOKOHHAs ONTHKA, COJTHEUHas OaTapes.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSI ITPOI'PAMMBI 110 ®U3BUKE
HA YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHMUS
OcBoenune yueOHoro npeamera «dusuka» Ha ypOBHE CPEIHETO OOIIEro oOpa3oBaHus
(6a30BBIM  ypOBEHB) JOJDKHO OOCCIEUUTh JIOCTHIKEHHWE CIEAYIOIHUX JIMYHOCTHBIX,
MeTarpeMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.
JIMUHOCTHBIE PE3YJIBTATBI
JIngHOCTHBIE PE3yJIBTaTHl OCBOCHHS YUeOHOTO npeameTa « Pru3ukay T0HKHBI OTpaKaTh
TOTOBHOCTh M  CIOCOOHOCTH OOYYArOIIUXCS PYKOBOJACTBOBATHCS  C(HOPMUPOBAHHOM
BHYTPEHHEH TIO3ULMUEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHEHTAIMM, IMO3UTUBHBIX
BHYTPEHHUX YOCXKJICHUN, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSAM POCCHICKOTO
o01ecTBa, pacIIMPEeHUE )KU3HEHHOTO OIBITA U OIBITA JICITEIIbHOCTH B TIPOIIECCE PeaTH3aluu
OCHOBHBIX HaIpPaBIICHUI BOCIIUTATEIHLHOMN IESITEIHHOCTH, B TOM YUCJIE B YaCTH:
1) rpamIaHCKOr0 BOCIIMTAHUSA:
c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMH OOydYarOIIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YICHA POCCHICKOTO OOIIECTBA;
MPUHATHE TPAAUITHOHHBIX 00IIEUETOBEYSCKUX TYMAHUCTHYECKUX U JEMOKPATHUECKHUX
LICHHOCTEI;
TOTOBHOCTb BECTU COBMECTHYIO JICSITEILHOCTh B MHTEpPECAX IPakIaHCKOTO OOIIECTBA,
y4acTBOBATh B CAMOYIIPABICHUHU B 00Pa30BaTEIILHON OpraHU3aIUH;



yMEHHE B3aUMOJCHCTBOBATh C COLMAIbHBIMM MHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIUSMU U HA3HAYEHUEM;

FOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOMN JESATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIHTAHMSA:

c(OpMHUPOBAHHOCTH POCCUMCKON IPaKJaHCKON UIEHTUYHOCTH, NATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM POCCUMCKHUX
Y4€HBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHHUSL:

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMi0 W MNPUHUMATh OCO3HAHHBIE pEIICHHUS,
OpUEHTUPYSACh HAa MOpAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHME JJUYHOI'O BKJIAJIa B IOCTPOEHHE YCTOMYMBOTO OYIyIIEro;

4) 3¢TeTH4eCKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs SCTETUKY HAyYHOrO TBOPYECTBA,
IpHUCYIIeTo PU3NYECKON HAYyKeE;

5) TpyaoBOro BocIMTAHUSI:

UHTEpEC K pa3luyHbIM cdepamM MNpopecCHOHATBHON NEsSTENBHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, yMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOP Oymyien
npodeccun U pearTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TIJIAHbL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001acTH (PU3UKHU Ha
MPOTSHKEHUU BCEH KU3HU;

6) 3K0JIOrHYeCKOr0 BOCTUTAHMS

c(hOpMHUPOBAHHOCTh KOJIOTUYECKON KYJIbTYpBI, OCO3HAHUE TJIOOAIBHOTO XapakTepa
HKOJIOTMUECKHUX ITPOo0IIieM;

IJIAHUPOBAHUE U OCYLIECTBIIEHUE ACHUCTBUN B OKPYKAIOILIEH Cpelie HA OCHOBE 3HAHUS
1[eJIeN YCTOWYMBOIO Pa3BUTHSI YEJIOBEUYECTBA;

pacIIUpEeHUE OMbITa JEATEIBHOCTH HKOJIOTMYECKON HaIlpaBIEHHOCTH HA OCHOBE
UMEIOIUXCSl 3HAaHUM Mo (pU3uKe;

7) HIEeHHOCTH HAYYHOTO TO3HAHUSI:

c(OpMHUPOBAHHOCTb MHUPOBO33PEHMS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BuTUs (PU3NIECKOIN HAYKH;

OCO3HAHME LEHHOCTH HAy4YHOH JesATeNbHOCTH, FOTOBHOCTh B IpOLIECCE H3YUEHHUS
(GU3MKH OCYIIECTBIATH MPOESKTHYIO U HCCIIEI0BATENLCKYIO ACSITEIbHOCTh HHIUBUIYATbHO U
B IpyMII€.

METAIIPEJMETHBIE PE3YJbTATbBI
Ilo3naBaTe/ibHbIE YHUBEPCATbHBbIE Y4eOHbIe [1eiiCTBUSA
ba3oBbIe JJornuyeckue aeicTBUA:
CaMOCTOSTEHHO (OPMYNIHPOBATH U aKTyaJIU3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;
ONPEAENATh LN ACITEIbHOCTH, 38/1aBaTh MApAMETPhl U KPUTEPUH UX JOCTHKEHUS;



BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHSI B pPacCMaTpUBAaeMbIX (pHU3HuecKux
SIBIICHUSIX;

pa3pabaTbiBaTh IUIAH pEmICHUS TNPOOJIEeMBI C YYETOM aHAIM3a HMEIOIIHXCS
MaTepUAIbHBIX 1 HEMaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B JCSTEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YIBTATOB IIEIISIM,
OIICHUBATh PUCKHU TIOCTICICTBUH ICATEIHHOCTH;

KOOPAWHUPOBATh W BBIMONHATH PabOTy B YCIOBHSX PEANbHOTO, BUPTYaJIbHOTO WU
KOMOWHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BHUBATh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUN KU3HEHHBIX MTPOOIIEM.

ba3oBble ucciieoBarebCKue 1eHCTBUA !

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KITIOUYEBBIMH TIOHATHSIMH W METOJaMU (hU3HUECKON
HAYKH;

BJIaJIETh HABBIKAMH Y4€OHO-HCCIIEIOBATEIHCKON U MMPOSKTHOM IEATEIHHOCTH B 00JIACTH
(GU3UKH, CITIOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITEIbHOMY MOHMCKY METOJIOB PEIICHUS
3a1a4 (PU3MYECKOTO COACPIKaHMUs, MPUMEHEHHIO Pa3IMIHBIX METOIOB TIO3HAHUS;

BJIAJICTh BUIAMU JICATEIBHOCTH IO MOJYYCHHUI0O HOBOT'O 3HAHUS, €r0 WHTEPIIPETAIINH,
npeoOpa3oBaHUI0 M MPUMEHEHHIO B PA3NUYHBIX YYEOHBIX CHUTYaIUSX, B TOM YHCIE TpHU
CO3JIaHUH YIEOHBIX TIPOCKTOB B 00J1aCTH (DH3UKWU;

BBISBJISITh TMPUYUHHO-CJICACTBCHHBIC CBS3M M aKTYaJIM3UPOBATh 3a/lady, BBIJIBHTaTh
THIIOTE3y €€ pEIICHUs, HAXOAWTh apryMEHTHI UIS JIOKA3aTelIbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh IMOJIYUCHHBIC B XOJE PCIICHUS 3aJadd Pe3yJbTaThl, KPUTUYCCKH
OIIEHWBATh MX JOCTOBEPHOCTH, MPOTHO3HPOBATh N3MEHEHUE B HOBBIX YCIOBHSAX;

CTaBUTh U (POPMYJTUPOBATH COOCTBCHHBIC 3a/1a4H B 00pa30BaTCILHOM NEATCILHOCTH, B
TOM YHUCJIC IPU U3YICHUH (PU3UKH;

JTaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MIEPEHOCHUTD 3HAHUS 10 (PU3HKE B MTPAKTHUECKYIO 00JIACTh JKU3HEACATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OPUTHHAIBHBIC TOIXObl U PEIICHUS;

CTaBUTH POOJIEMBI U 3aJ[a4H, JOMYCKAIOIINE aThTePHATUBHBIE PEIICHUS.

Pa6ora ¢ undopmanueii:

BJIQJICTh HABBIKAMHU TOJNIy4eHHUS HMHPOpManud (PU3NYECKOTO COACpKAHHS U3
UCTOYHUKOB  PAa3HBIX THUIOB, CAMOCTOSTEIBHO  OCYIIECTBISTH  IOWCK, aHAIU3,
CUCTEeMATH3allMI0O ¥ HUHTEpIpeTaluio HWHOpMAIMK  pa3IUYHBIX BHAOB #  (GopM
MPEe/ICTaBICHUS;

OIICHWBATh JIOCTOBEPHOCTH HH(OPMAIINH;

UCIIOJIb30BaTh CPEJCTBA MH(POPMAIIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTHH B
pEIICHMH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHU3aIlMOHHBIX 3374 C COOIOJACHHEM
TpeOOBaHUN HSPrOHOMUKH, TEXHUKH OE30MACHOCTH, THUTUEHBI, pPECypcocOepexeHHs,
NPaBOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301acHOCTH;

co37aBaTh TEKCTHl (PU3UYECKOTO COJCpKaHUS B Pa3IW4YHBIX QopMmaTax ¢ Y4ETOM
Ha3HAYeHUs WHPOpPMAIMU W IEJICBOW ayJUTOPUH, BBIOHUpAas ONTHUMAIbHYIO (HOpMYy
MPEJICTABIICHUS U BU3YaTH3aIUH.



KoMMyHuKaTHBHBIE YHHBEpPCaJIbHbIEe YUueOHbIe JeiiCTBUS:

OCYUIECTBJISTH O0IlIEHNE HA YpOKaX (PU3UKU U BO BHEYPOUHOM JESITEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTYalNil U CMATYaTh KOH(DIIUKTHI,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMaHIHOW U MHIUBUIYaIbHON paboTHhI;

BBHIOMPATh TEMATHKY U METOJbl COBMECTHBIX JACHCTBUI C YUETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEN KaXKJI0r0 Yi€Ha KOJIEKTUBA;

MPUHUMATh LEJIH COBMECTHOW NESTEIbHOCTH, OPraHW30BBIBATH U KOOPAWHHUPOBATH
JICUCTBUSA 110 €€ JIOCTHUKEHHUIO: COCTaBJIATh IUIAH JI€MCTBUM, PACIIPEAEIATh POJIU C YUETOM
MHEHHM YY4aCTHUKOB, OOCYK/IaTh pe3yJbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAayeCTBO CBOEr0 BKJIaJa W KaXKIOTO YYacCTHHKA KOMaHAbl B OOIIUN
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpeaJiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C TIO3ULIUA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh IMO3UTHUBHOE CTPATETMYECKOE MOBEACHUE B PA3JIMYHBIX CHUTYalMSX,
MPOSIBJISITH TBOPUECTBO M BOOOpaKeHHUE, OBITh MHUIIMATHUBHBIM.

PeryasiTuBHbIC YHUBepCaJibHbIe YUeOHbIe 1eHCTBUA
Camoopranuszanus:

CaMOCTOSITEIHHO OCYIIECTBIIATH MO3HABATENIBHYIO JICITENLHOCTh B 001acTH (UBUKHU U
ACTPOHOMMH, BBISIBJISITH TPOOJIEMBI, CTABUTH U (DOPMYIUPOBATH COOCTBEHHBIC 3aa4H;

CaMOCTOSITEIbHO COCTABJIATH IUIaH PEIICHUS PACUETHBIX U KAUYECTBEHHBIX 3a/1a4, IJIaH
BBITIOJIHCHUSI TIPAKTUUYECKOW paldOThl C Y4E€TOM HUMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEW U MPEATIOYTEHH;

JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM;

pacIupsTh PAMKH y4eOHOTO MPEAMETa Ha OCHOBE JTUYHBIX MPEATIOYTEHUH;

JiefaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
peLICHHE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (HOPMHUPOBAHUIO M TPOSBICHUIO JPYAUIIMU B 00NacTu (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, SMOUMOHAIbHbI HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€SITEIbHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMHU TII03HABATENLHOM pPEQIIEKCUM KaK OCO3HAHUS COBEPIIAeMbIX
JICUCTBUI M MBICIIMTEIBHBIX MTPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIIOJIb30BATh MPUEMBI PEIICKCUU JJIsI OTICHKU CUTYaIlUU, BEIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKECHUIO;

MPUHUMATh MOTUBBI U apPIYMEHTBI IPYTUX NPU aHAIIU3E PE3YJIHTATOB ACSATEIHLHOCTH;

MpUHUMATD ce0s1, TOHUMAsi CBOM HEJIOCTaTKH U JIOCTOMHCTBA,

MPUHUMATh MOTUBBI U apPIYMEHTBI IPYTUX MPU aHAIU3E PE3YJIbTATOB AESITEIbHOCTH;

MPU3HABATh CBOE MPaBO U MPABO JIPYTUX HA OIIMOKH.



B mpouecce noctruxkeHMst IMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS IPOrpaMMBbl IO (pu3mke
JUIi  ypOBHS cpeaHero oOmiero oOpa3oBaHusl Yy OOYy4YarOUIMXCS COBEPIIEHCTBYETCS
AMOLIMOHAIBHBIA UHTEIUIEKT, IPEI0JIaratouiuii COpMUPOBAHHOCTE:

CaMOCO3HAaHMs, BKJIOYAIOIIEIO0 CHOCOOHOCTh IIOHMMaTh CBOE 3MOIMOHAJIBHOE
COCTOSIHUE, BUJIETh HAIpPABIICHUS DPAa3BUTUA COOCTBEHHON SMOIMOHANIBHON cephl, OBITH
YBEpEHHBIM B ce0€;

CaMOpEryJUpOBaHUs,  BKIIOYAIOLIETO  CAaMOKOHTPOJb,  YMEHHE  IPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJEHME, CIIOCOOHOCTh AalTUPOBATHCA K SMOLMOHAIBHBIM
WU3MEHEHHUSAM U MPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAlUH, BKIIOYAIOLIEH CTPEMJICHUE K JOCTHKEHUIO LIEJIU U YCIIEXY,
ONTUMH3M, HHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh UCXOMS U3 CBOMX BO3ZMOKHOCTEH;

HMIIATUH, BKIIIOYAIOIIEH CIOCOOHOCTh TOHUMAaTh SMOLIMOHAILHOE COCTOSIHUE JIPYTHX,
YUUTHIBATh €r0 NpPH OCYLIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO H
COIEpPEKUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTpPAMBAaTh OTHOILIEHUS C
JPYTUMHU JIIOJIbMU, 3a00TUTHCS, POSIBIIATH HHTEPEC U pa3peiiaTb KOHQIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K xoniy oOyuenus B 10 kjiacce npeIMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JIOJIKHbI
OoTpaxkaTb CPOPMUPOBAHHOCTh y 00YHAIOUTNXCS YMEHUI:

JIEeMOHCTPUPOBATh Ha IPUMEPaX poJib U MECTO (PU3UKU B GPOPMUPOBAHUHU COBPEMEHHOMN
Hay4YHOU KapTHUHBI MUPA, B PA3BUTHUH COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B TPAKTHYECKOU
NEATENBHOCTH JIFOCH;

YUUTBHIBATh IPAHULIBI TPUMEHEHHSI U3YUYECHHBIX (U3MUYECKUX MOJENeN: MaTepHallbHas
TOYKa, MHEpIUAJIbHASL CUCTEMa OTCUETA, AOCOIIOTHO TBEPIOE TENO, UICATbHBIHN ra3, MOJeIH
CTPOEHUS Ta30B, KUAKOCTEH U TBEPABIX T€J, TOUCUHBIN ANEKTPUUECKHUM 3aps]l IPU PelIeHUN
(bU3UYECKUX 3a]1a4;

pacro3HaBaTh (pU3MUECKUE SIBICHUS (TPOLIECCH) U OOBSCHITH UX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJIIPHO-KMHETUYECKONW TEOPUHU CTPOCHHUS BELIECTBA U AJIEKTPOAMHAMUKU:
pPaBHOMEPHOE M PAaBHOYCKOPEHHOE MpPSIMOJIMHEWHOE JBUKEHHE, CBOOOJHOE MaJeHHe Ted,
JBIDKCHHE TI0 OKPY>KHOCTH, WHEpLHUs, B3auMojaeucTBue Ten, auddysus, OpoyHOBCKOE
JIBI)KEHUE, CTPOCHHE KHUJIKOCTEH M TBEPABIX TeJl, M3MEHEeHHe 00bEMa TeN IpU HarpeBaHUU
(oxJlaXXJAeHWH), TEIUIOBOE  pPAaBHOBECHE, HCIApeHWE, KOHJEHCAlus, IUIaBJICHUE,
KpUCTAJININ3allls, KHUIIEHHE, BJIaXKHOCTb BO31yXa, IMOBBIIIEHHE [ABJICHUS ra3a IpHU €ro
HarpeBaHWM B 3aKPbITOM COCYJlE, CBsSI3b MEXJy MapaMeTpaMHd COCTOSIHUSI rasza B
M30IIPOLIECcCax, FIEKTPU3ALUS TEN, B3aUMOJIECHCTBUE 3apAI0B;

ONMKCHIBATh MEXaHUYECKOe JBWKEHHE, HCIONb3ys (U3NYECKUE  BEITUYMHBI:
KOOpAMHAaTa, NyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUJla, UMITYJIbC TENa,
KUHETUYECKas HHeprusi, MOTEHIHUalbHAsl SHEPrus, MexaHuueckas paboTra, MeXaHudecKas
MOIITHOCTB; MpPH OINUCAHUH TMPABUIBHO TPAKTOBATh (DU3MUYECKUI CMBICT HCIOIb3yEeMbIX
BEJIMYMH, WX OOO3HAYEHUS U EIUHUIbI, HAXOAUTHb (POPMYIIbI, CBSA3BIBAIOIIME JIAHHYIO
¢U3NYECKyI0 BETMUMHY C APYTUMH BETUUMHAMU;



ONMCHIBATh M3YYECHHBIC TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SBIICHUS, WCIOJbB3Ys
(¢u3nyeckye BEIUYMHBI: JaBJICHHE ra3a, TemIlepaTypa, CpeIHss KUHETHUYeCKas SHEeprus
XA0TUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBAIpaTHUHAs CKOPOCTh MOJEKYJI, KOJIUYECTBO
TEIUIOTHI, BHYTPEHH:S 3HEprus, paboTa ra3a, ko3¢ (GUIUEHT NOJE3HOr0 AeHCTBUS TEIIOBOTO
JBUTATENs; NPU ONHUCAHWU NPABHIBHO TPAKTOBATh (DU3MUECKHIl CMBICI HMCHOJIb3YEMBIX
BEIMYUH, UX OOO3HAUYEHUS U EAMHUIBI, HAXOAUTh (POPMYIbI, CBS3bIBAIOIIME JaHHYIO
(U3NYECKYIO BETMYHMHY C APYTUMHU BEITUYMHAM;

ONMCHIBATh N3YYECHHBIE NIEKTPUUYECKUE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE SBIICHUS
(mporecchl), UCHONB3Ys (PU3NYECKUE BEJIIMYUHBL: DJIEKTPUUECKUN 3apsll, AJIEKTPUUYECKOe
110JI€, HANIPSDKEHHOCTD I10JIsA, IOTEHIIMAN, PA3HOCTh TOTEHIIMAJIOB; IIPU ONMCAHUH ITPaBUIIBHO
TPaKTOBaTh (PU3MYECKUI CMBICI HCHOJIb3YEMBIX BEJIMYUH, UX OOO3HAUEHUS WM E€AUHMIIBL;
yKa3bplBaTh (OPMYJIbl, CBS3BIBAIOLIME JaHHYI (U3UYECKYI0 BEIMYUHY C JPYTUMHU
BEJIMYMHAMY;

aHAJIM3UPOBATh (PU3UYECKUE MPOLECCHl U SBJICHUS, UCTIONb3Yys (GU3NUECKHE 3aKOHBI U
NPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 1l u Il 3akonsr HeroToHa, 3ak0H coxpaHeHus
MEXAHUYECKON SHEPIruH, 3aKOH COXPAHEHMsI HMMIYJbCa, NPHUHLMI CYNEPHO3UIUH CHII,
NPUHIMIT PABHONPABUSI WHEPIHUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISPHO-KMHETHUUYECKYIO
TEOPUI0 CTPOECHMS BELIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEAHEW KUHETUYECKOW SHEPIHH
TEIUIOBOIO  JIBIDKEHHUSI MOJIEKYJT ¢ aOCONIOTHOW TemmepaTypoi, MepBbI 3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAaHEHHUs JJIEKTPUYECKOTO 3apsAna, 3akoH Kysnona, mpu 3ToMm
pa3anyath CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €0 MaTEMAaTHUYECKOE BHIPAXKEHHUE U YCIOBHS
(rpaHuIBl, 00JIACTH) IPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPUHIUIBI JEHCTBUS MAaIUUH, NPUOOPOB U TEXHUYECKHX
YCTPOUCTB; Pa3InyaTh yCJIOBHsI UX 0€30IaCHOTO MCIIOJIb30BAHUS B IOBCETHEBHON KU3HH;

BBITIOJIHATH SKCIIEPUMEHTHI MO0 UCCIEIOBAaHUIO0 (U3MYECKUX SBJIICHUA U MPOILIECCOB C
UCTOJb30BAHUEM TIPSAMBIX M KOCBEHHBIX W3MEpEHHH, npu 3ToM (POpMynHpoBaTh
npoOneMy/3ajlauy © THUIMOTE3y Y4eOHOTO JKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
NPEUI0KEHHOT0 000PYA0BaHUs, IPOBOJAUTH OMBIT U (POPMYJIHPOBATH BBIBOIBI;

OCYIIECTBIISITh NPSMble U KOCBEHHbIE M3MEpPEHHUS! (PU3NYECKUX BEIMYUH, MPU ITOM
BBIOMPATh ONTHUMAJIBHBIA CIIOCOO M3MEPEHUsSI U HUCIOJB30BaTh U3BECTHBIE METOJbI OLIEHKU
MOTPEIHOCTEN U3MEPEHUM;

UCCIIEZIOBAaTh 3aBUCUMOCTH MEXJY (PU3MYECKMMU BEIMYMHAMH C HCIIOJIb30BAaHUEM
OpSIMBIX U3MEpPEHUM, MPH 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (DMKCHUPOBATH pE3yJIbTaThl
NOJYyYEeHHON 3aBHCHMOCTH (PU3MYECKHUX BEJIMYMH B BHJE TaOMUIl U rpaduKoOB, JelaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEI0OBAHUS;

coOmtoaTh mpaBuia 0€30MacHOro TpyJa MpU MPOBEAECHUU HMCCIEAOBAHMM B paMKax
y4eOHOTro JKCIIEPUMEHTa, Yy4eOHO-HCCIEeNOBATENbCKOM M MPOEKTHOW JEATENbHOCTH C
HCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U TaO0OPAaTOPHOTO 000PYI0BAHUS;

pemaTh pacu€THbIE 33Ja4d C SIBHO 3aJaHHON (PU3MUECKON MOJEIBIO, HCIOIB3YS
¢dbusznueckre 3aKOHbl M TMPUHLUIBI, HAa OCHOBE aHalIM3a YCIOBHUS 3a/Jayd BbIOMpaTh
($U3NIECKYI0 MOAETB, BBIICIATh (PU3UUECKUE BETUYUHBI U (POPMYJIIbI, HEOOXOAMMBIE IS €€
pelieHus, MPOBOAUTH pacdy€Tbl W OIEHUBATh PEAIbHOCTh [MOJYYEHHOI'O 3HAYEHHUS
(bu3nUeCKO BEIHYNHEI;



penaTh KaueCTBEHHBIE 3aJja4l: BbICTPAUBaTh JIOTUYECKU HEITPOTUBOPEUUBYIO LIETIOUKY
paccykKJIeHul ¢ onopoi Ha U3y4eHHbIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUYECKUE SBIICHUS;

UCIOJIb30BATh MPH pEHIeHHMH Y4YeOHBIX 3aJa4 COBPEMEHHbIE HH(POPMalMOHHBIE
TEXHOJIOTUH I TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU U MPEJCTABICHUS YYeOHON U
HAy4YHO-TIONYJIIPHOW MH(POpPMaLUH, MOJIYYEHHON M3 Pa3INYHbIX UCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJy4aeMylo HH(OPMAIIHIO;

IPHUBOJIUTE IPUMEPHI BKIIAJa POCCUNCKHUX U 3apyO0eKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HAyKH, 0ObSICHEHHE MPOIIECCOB OKPY>KAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUYECKUE 3HAHUS 1O (U3UKE B IOBCEIHEBHON JKU3HMU I
oOecriedeHus1 0€30MaCHOCTH P 0OpaIeHUH ¢ TPUOOPaMU U TEXHUYECKUMHU YCTPOUCTBAMH,
JUISL COXPaHEHMSI 3I0pPOBbsI M COOJIIO/IEHUSI HOPM SKOJIOTMYECKOI0 MIOBEICHUS B OKpY KatoIlen
cpene;

paboTaTh B IpyNIE C BHIIOJHEHUEM DPA3JIMUYHBIX COLUANBHBIX POJIEH, MJIAHUPOBATH
paboTy TPyYMIIbI, PAlMOHATFHO PACIIPEACIIATh O0S3aHHOCTH U IUIAHUPOBATH JIEATEILHOCTH B
HECTaHJIAPTHBIX CUTYalUsX, aJIleKBAaTHO OLIEHUBATh BKJIaJ KaKJIOTO U3 YYaCTHUKOB I'PYIIIBI B
pellleHrne paccMaTpruBaeMon IPOOIIEMBI.

K xonity o0yuenus B 11 ki1acce npemMeTHbIE pe3yIbTaTbl HA 0A30BOM YPOBHE JIOJIKHBI
OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOITNXCS YMEHUI:

JEMOHCTPUPOBATH HAa IPUMEPAX POJIb U MECTO (PU3UKHU B (POPMHUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA, B PA3BUTHUH COBPEMEHHOW TEXHUKH U TEXHOJIOTHI, B TPAKTUUECKOU
NESATENBHOCTH JIIO/IEH, IETOCTHOCTh U €IUHCTBO (PU3NYECKON KapTHUHBI MUDA;

YUUTHIBATh TPAHUIIBI MPUMEHEHUS HW3YYEHHBIX (PU3UYECKUX MOJeNIeil: TOUYeUHBIN
AIIEKTPUYECKUN 3apsif, Jy4 CBETa, TOUYEYHBIM MCTOYHUK CBETa, SiAEpHAs MOJEIb aToMa,
HYKJIOHHAsl MOJIeTTb aTOMHOTO SI/Ipa MPH pelieHuu GU3NIECKUX 3ajay;

pacro3HaBaTh (U3UYECKUE SIBJICHUS (TPOIECChl) U OOBICHATh UX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKM W KBAHTOBOW (DM3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE,
CBETOBOE, XUMHUYECKOE, MarHuUTHOE [JEeHCTBUS TOKAa, B3aUMOJCHCTBUE MAarHUTOB,
DIIEKTPOMAarHuTHas MHAYKLIMS, ACHCTBME MAarHUTHOTO IOJII HAa IPOBOJHUK C TOKOM U
JOBUKYIIUHCSA  3apsifl, DOJEKTPOMAarHUTHbIE KoOJIeOaHUS W  BOJIHBI, MPSAMOJMHEHHOE
pacrpocTpaHeHUEe CBETa, OTpakKeHHe, MpeJoMiIeHHe, HUHTepdepeHuus, Audpakiuus Hu
noJisipu3alds CBeTa, AUcCHepcus cBera, Qorodnekrpuueckuii 3hdext (dhoTodddexr),
CBETOBOE JIaBJICHNE, BO3HUKHOBEHUE JIMHENYATOI0 CIIEKTpa aToMa BOAOPO/Ia, ECTECTBEHHAs
U UCKYCCTBEHHAs paluOaKTUBHOCTH;

ONMCHIBATh U3YUYEHHBIE CBOMCTBA BEIIECTBA (3JIEKTPUUECKUE, MATHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYI0 IPOBOJUMOCTb Ppa3JIMYHBIX Cpel) MW JJIEKTPOMArHUTHBIE SIBJICHUS
(mporecchl), HUCMONB3Ys (HU3NYECKUE BEIMYMHBL: DSJIEKTPUUYECKUN 3apsij, CHiIa TOKa,
DIIEKTPUYECKOE HAIPSIKEHUE, IIEKTPUUECKOE COINPOTUBIIEHUE, PA3HOCTh IOTEHIUAJIOB,
AIIEKTPOABIDKYIIAs cuja, paboTa TOKa, MHAYKLIHUS MarHUTHOTO TOJs, cujla Amrepa, cuiia
JlopeHna, MHAYKTUBHOCTb KAaTYIIKH, SHEPTUS JIEKTPUUECKOTO U MAarHUTHOTO MIOJIEW, IEPUO
UM yacToTra KoyneOaHuUW B KoJieOaTeIbHOM KOHTYpe, 3aps]l U CHJIa ToKa B Ipolecce
TapMOHUYECKHUX NEKTPOMArHUTHBIX KOeOaHui, (POKyCHOE pacCTOSHUE M ONTHYECKas CHIIa
JIMH3bI, TPU ONTUCAHUU MTPABUIBHO TPAKTOBATh (PUINUECKUIN CMBICI UCIIOIb3YyEMbIX BEJTUYMH,



uX 0003HAYEHUS! M €JUHUIIBI, YKa3bIlBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYUHY C IPYTUMH BEIUUMHAMU;

ONKCHIBATh M3YUYEHHBbIE KBAHTOBBIEC SIBJIIEHUS U IPOLIECCHI, UCIONB3Ys (PU3NYECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTa CBETA, SHEPTHS U
UMIyJIbC (OTOHA, MEPUOJ MOJypacnaza, YHEPrusl CBSI3M aTOMHBIX SJEpP, MPU ONUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIUMYHMH, UX O0O3HAUYECHUS U
€IMHHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU
BEJIMYMHAMHU, BEIYUCIISATh 3HaUYeHUE (PU3NUECKON BEITMUUHBI;

aHAIM3UPOBATh (PU3MUYECKHUE IIPOLIECCH U SIBICHMS, UCIIONb3Ysl (PU3HUECKHUE 3aKOHBI U
OpUHUUIBL: 3aKOH (OMa, 3aKOHBI IOCJIENOBATEIBHOTO W MApAIJIENIbHOTO COEOUHEHUS
MPOBOJHUKOB, 3akOoH Jlkoyns—J/IeHma, 3aKkOH SJIEKTPOMAarHUTHOW WHAYKLIHH, 33aKOH
MPSIMOJIMHENHOTO paclpOCTPAaHEHUs CBETA, 3aKOHBI OTPAXKEHHUS CBETA, 3aKOHBI ITPEIIOMIICHHUS
CBETa, ypaBHeHHE OiHIUTelHHA a1 (oTrodddekTa, 3aKOH COXpaHEHHUS] SHEPIUU, 3aKOH
COXpPaHEHHUSI UMITYJIbCA, 3aKOH COXPAHEHHUs JJIEKTPUUECKOTO 3apsifia, 3aKOH COXpPaHEHHsS
MacCOBOI'0 YMCIIA, ITOCTYJIaThl bopa, 3aKOH paguoaKkTUBHOIO paclaja, Ipyu 3TOM pa3jindyaTh
CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BhIPAKEHUE U YCIOBUS (TPaHUIIBL,
00JacTH) IPUMEHUMOCTH;

ONpENIENATh HAIPABICHHE BEKTOPA MHAYKIIUM MarHUTHOTO T0JISI POBOJHUKA C TOKOM,
cuibel Amnepa u cuiibl JIopeHna;

CTPOUTh M OIKCHIBATh H300pakKeHHE, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOMU
JINH30M;

BBITIOJTHATh SKCIIEPUMEHTHI M0 UCCIEIOBAaHUIO0 (U3MUECKUX SBJICHHUA U MPOIIECCOB C
UCIIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX M3MEpPEHHil: mnpu 3ToM (HOpMYIUPOBATH
npobiieMy/3alaydy ¥ THUNOTE3y Y4eOHOro OKCIEpPHUMEHTa, CcoOUpaTh YCTAHOBKY U3
NPEIJI0KEHHOT0 000PYAOBaHUS, TPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOADL;

OCYILIECTBJISITh NPSIMbIE U KOCBEHHBIE M3MEpEHUs (PU3MYECKUX BEIUYMH, MPHU 3TOM
BbIOMpATh ONTUMAJIbHBIN CIIOCOO M3MEPEHHUSI U UCIOJIb30BaTh U3BECTHBIE METO/bI OLIEHKU
MOIPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBAaTh 3aBUCUMOCTH (U3MYECKUX BEJIUYUH C HCIOIb30BAHUEM MPSMBIX
U3MEPEHUN: MIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBAThH PE3yIbTAThl OTYyYECHHON
3aBUCUMOCTH (U3MYECKHX BEJIMYMH B BHAE TaOMUI U TrpauKoB, JejaThb BBIBOABI IO
pe3yJibTaTaM UCCIIEI0OBAaHUS;

coOmroaTh npaBuia 0€30MacHOro TpyJa MpU MPOBEAECHUU HUCCIEAOBAHMM B paMKax
y4eOHOIro JKCIEPUMEHTa, Yy4eOHO-HCCIeI0BAaTeNbCKOM M MPOEKTHOW JIEATENIbHOCTU C
UCTOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U IAOOPATOPHOTO 00OPYIOBAHNUS;

pemiatb pacu€THble 3aJauyd C SBHO 3aJlaHHON (PHU3NYECKOW MOJENbI0, HCIOJIb3Ys
¢u3nyeckre 3aKOHbI M TPHUHIMIBI, Ha OCHOBE aHalu3a YCIOBHS 3aJaydl BBIOMpATh
bu3NUeCKyI0 MOJIENb, BBIIEIATh (PU3HMUeCKre BEITMUYUHBI U (POPMYIIbl, HEOOXOAUMBIE TS €€
pElIeHNs, MPOBOAUTH pacdy€Tbl W OLEHUBATh PEAJBHOCTh IIOJYYEHHOI'O 3HAuY€HUs
(bU3UYECKON BETUYUHBI;

pelaTh KayeCTBEHHBIE 3a/1a4y: BBICTPAUBATh JIOTMUECKHU HEITPOTUBOPEUHBYIO LIETIOUKY
paccykJIeHul ¢ onopoi Ha U3y4eHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBIICHUS;



UCIIOJIb30BAaTh MpPH pEHIeHHH YYeOHBIX 3aJad COBpPEMEHHbIe HHGOpPMalMOHHbIE
TEXHOJIOTUH JJI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIUU U MPEJCTABICHUS YYeOHOU U
HAy4YHO-TIONYJIIPHOM MH(POpPMAaLIMHY, MMOJIYYEHHOW U3 Pa3IU4HbIX UCTOYHUKOB, KPUTUUYECKU
aHAJIM3UPOBATH MOJy4aeMyIo HH(OPMAIIHIO;

OOBSACHATh NPUHLMUIIBI JEHCTBUS MAIlWH, NPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pasnuyaTh yCIOBUS UX O€30MaCHOTO UCTIOIB30BAHMSI B IIOBCETHEBHOM KU3HMU;

IPHUBOJIUTE IPUMEPHI BKIIAJa POCCUNCKHUX U 3apyO0eKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJOTHUK;

UCIIOJIb30BATh TEOPETUYECKUE 3HAHUS MO (U3MKE B IOBCEAHEBHOM XU3HU MJIA
oOecriedeHus1 0€30MaCHOCTH P 0OpaIeHUH ¢ TPUOOPaMU U TEXHUYECKUMHU YCTPOUCTBAMH,
JUISL COXPaHEHMSI 3I0pPOBbsI M COOJIIO/IEHUSI HOPM SKOJIOTMYECKOI0 MIOBEICHUS B OKpY KatoIlen
cpene;

paboTaTh B IpyNIE C BHIIOJHEHUEM DPA3IMUYHBIX COLMAIbHBIX POJIEH, MJIAHUPOBATH
paboTy TPyYMIIbI, PAlMOHATFHO PACIIPEACIIATh O0S3aHHOCTH U IUIAHUPOBATH JIEATEILHOCTH B
HECTaHJIAPTHBIX CUTYalUsX, aJIleKBAaTHO OLIEHUBATh BKJIaJ KaKJIOTO U3 YYaCTHUKOB I'PYIIIBI B
pelleHre paccMaTpruBaeMoi IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KUJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne /i HanmeHnoBaHue pa3aesioB U TeM (uudposBbie)
i MpOrpaMmbI Bcero KoHTpoJibHbIE padoThbI o6pa3oBaTebHbIe
pecypcsl
Pa3znen 1. JJIEKTPOAUMHAMUKA
11 MaruutHoe nosne. JIeKTpOMarHuTHas 6 1 bubmmorexa [IOK
' HHTYKIAS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 6
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 5 bubnuorexa [JOK
' KOJIeOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHW4eCcKue U SJIEKTPOMArHUTHBIE 8 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Oniia o https://m.edsoo.ru/7f41c97c
Wroro mo paszneny 19
Pa3znen 3. OCHOBBI CIIEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
Pasznen 4. KBAHTOBASA ®U3UKA
. bubnuotexa [JOK
3.1 DNeMEeHTbI KBAHTOBOW ONTUKU 2 1 https://m.eds00.ru/7f41c97¢
bu6mmorexa [IOK
3.2 CTpoeuue aToma. ATOMHOE s1po 6 1 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 8
Paznen 6. OGOBIIAIOIEE IOBTOPEHUE
bu6mmorexa [IOK
4.1 Obobmaromee nosTopenue . https://m.edsoo.ru/7f41c97c
Hroro o pazneny 1
OBILIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME
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YYEBHO-METOJINUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA

» Gusuka. Onexrpoannamuka, 10-11 xknaccel/ Mskumes I'.41., CunsikoB A.3., O01iecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY»; Akimoneproe o61mecTBo «M31aTenbCcTBO
«IIpocBemenue»

» Guszuka. Ontuka. KBanrosas gusnka, 11 kinace/ Mskumes I'.5., Cunskos A.3.,
OO6111eCTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO «/[PODAY; AkiimoHepHOe 00111eCTBO
«M3marensctBO «IIpocBenieHue»

» Ousuka. Konebdanwns u Boinsl, 11 knace/ Makumes I' 5., Cunsakos A.3., O01miecTBO ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY»; AkinonepHoe o61mecTBo «M31aTenbcTBO
«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJISL
.B. Typuuna, JI.U. Pynakosa, O.1. Cypos u ap. 3800 3anau o ¢pusuke 11 MIKOJIHHUKOB U
MOCTYIAIOIIUX B BY3BbI.

®wusuka. CipaBouynuK mkoidpHUKA. Kabapaun O.®. M.: 2008. — 575 c.

[ToaroroBka k EI'3-2023 TpeHnpoBOYHBIE MATEPHUAIIBI.

KoHTposbHO-U3MEpUTETBHBIE MAaTEPHAIIBI 110 OTJEIBHBIM TEMaM U KypCcaM.
KoHTposbHO-U3MEpUTETBHBIE MAaTEPHUAIbI MPOILILIX JIET

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET http://school-collection.edu.ru/, http://www.openclass.ru/,
http://usgfizik.ucoz.ru/, http://www.eorhelp.ru/, http://fiz.1september.ru/, http://nauch-
films.ucoz.ru/



