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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, mnpencraBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBaHusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pealh3allMi MEXIPEIMETHbIX CBs3el (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEero 00pa30BaHuUsl, MIIAHUPYEMBIE
pe3ynbTaThl OCBOEGHHUS Kypca (PHU3UKW: JIMYHOCTHBIE, METaIllpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YIbTaThl IO roJjaM O0yUYeHUS;

e cojepkaHue yueOHOTo mpenamera « Pu3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyskaromiem mupe. IKoapHBIN Kype GU3NKN — cHCTEeMOOOpa3yIonii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUI B cpepe SHEPreTHKHU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBaMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUpPOBaHME yMEHUN MPUMEHATH HAYYHBIM METOJ
MO3HAHUS NP BBIMOJIHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHIA.

B ocHOBY Kypca pusuku 11 ypoBHS CpeaHETO 00111er0 00pa30BaHUsI IOJIOKEH
pAA UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 TOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benuHEH BOKpYr ¢usnyeckux Teopuil. BemymumM B Kypce sBisercs
dbopMupOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mTpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUECKON HAayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYIOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIECHUSA DIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKH Ha ypOBHE CpPEJHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, PaHUL[aX TPUMEHUMOCTH
TEOPHA, /ISl OTIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTeMHO-AeSTENbHOCTHBIN MOAX0 B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESITENbHOCTH O00YyYaroIuXcs.
Ji1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — ITO UCIIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke OObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bolgenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOrO IMpoliecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHaIlIeHus KabuHeta ¢usuku. [Ipu
3TOM oOecreurBaeTcsl OBJaJeHUE OOYy4alolMMHUCS YMEHUSIMU TPOBOJIUTH
KOCBEHHbIE HM3MEPEHUS, HCCIEHOBaHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIUYMH U
MIOCTAaHOBKY OIBITOB MO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbiioe BHMMaHKE yesieTcs pEIIeHNI0 PACUETHRIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nueckoil MOJENbl0, TO3BOJSIONIME NPUMEHSATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEpPHOCTH KaK M3 OJHOr0 paszfeia Kypca, TaK U MHTETPUPYS 3HAHUSA U3
pa3HbIX pa3nenoB. /(s KayeCTBEHHBIX 3a/1a4 NIPHUOPUTETOM SIBIISIOTCS 3a/laHUs Ha
OOBSICHEHHE NTPOTEKAHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKArOIIeH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYallMd MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapakTepa.



B cootserctBuu ¢ TpedoBanusmu @PI'OC COO k MmaTepuanbHO-TEXHHYECKOMY
oOecrniedyeHn0 yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBHUAX MPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOMHETa MpPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIa. B xabuHeTe HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyAOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpamMme Mo
¢$u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000PYIOBaHHUE.

JeMmoHCTpanoHHoe o0OopyaoBaHue (opmMupyercs B COOTBETCTBHUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B IHporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHUYECKUX MPAKTUYECKUX pPadoT
dopMupyeTcss B BUJI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIeYMBaEeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMILIEKTHI
7a00paTOPHOTO OOOPYJOBAHUS JIOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00OpaTOpHUil.

OCHOBHBIMHU TIEJIIMH U3y4CHUS] PUZUKHU B 0011eM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MMO3HAHUS U (GOPMUPOBAHNE
HCCJIEIOBATENLCKOTO OTHOILIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yIbTaTa N3y4YeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3znyecKuX 3HAaHUM U HAYYHBIX J10Ka3aTeIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne STUX Ienei 00ecreunBaeTCsl pEIIeHHeM CIIEeIyIONNX 3a71ad B

nporuecce u3ydeHus Kypca GU3NKH Ha ypPOBHE CPEHEro o01ero oopa3oBaHus:

e TMpuOOpETEHNE CUCTEMBI 3HAaHUH 00 00X PU3HMIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAs MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

e (opMupoBaHHE YMEHHMHA NPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TMPUPOAE U AN TMPUHATHUS
IIPAKTUYECKNUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peUICHHWs] pa3jiMYHbIX 3a7ad C SBHO 3aJIaHHOM
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aICKBAaTHON YCIOBHSIM 3a/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOIO IUIAHWPOBAHUS U IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIW3a W HHTEpIpeTanuu UHGOpMAaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3/IaHHE YCIIOBHMM JJIS Pa3BUTHS YMEHMI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZIEN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMmme 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAaHHBIM, YYHTENb JEJNAaeT BBIOOP
IpOBeNCHUs J1a0OpPaTOPHBIX pPabOT M OMNBITOB C YYETOM HWHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka O mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B IMPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyecKkue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto ¢uzuku B GOpMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHajloroBble W IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIMM Ha OCHU CHUCTEMBI KOOpJIWHAT.
CrnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUE. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKU OT BPEMEHH.

CBobogHOoe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuonuHeHoe nBrkeHue. J[BUKeHNE MaTEpUAIbBHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W TMPAKTUUECKOE TMPUMEHEHHUE: CIUI0METD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavu.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JBU>KCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne nBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



H3mepenne yckopeHusi CBOOOTHOTO TaACHMS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAECIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIECHHS MEXAY NYTSIMH, ITPOUJACHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxkeHUs Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 17151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectr. llepBas kocmumueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoabxeHus1, kauenust). Cumna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUIKOCTH WJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: NOAIIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HproToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmvie pabomul

N3ydenue aBmkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus 6 MeXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HUMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckasi »Heprusi MarepuaibHOM TOYKH. TeopemMa 00 HU3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTU. [TorenumanbHas DHEPTUs YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckue yCTpOWCTBA U IMPAKTUUECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexoq MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHUEM MEXAHMYECKOW DHEPTUur
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. uddysus. Xapakrep IBUKECHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3mepsl Monekys. KonnyecTso Bemectsa. [loctositnaas ABoranpo.

TennoBoe paBHOBecue. Temmeparypa u €€ namepenue. lllkana temmeparyp
Lenbcus.



Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEll KWHETUYECKOM SHEpruu TEIUIOBOro JBMKEHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akonbl. YpaBHeHne MenneneeBa—Kiamnelipona.
3akon [anwsToHa. M3omporiecchl B UcalbHOM Ta3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe NpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEPEHHIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHogvl mepmoouHamuKku

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEMBI U CTIOCO0bI €€ n3mMeHeHus. KommuecTBo TemioTsl U pabota. BHyTpeHHs s
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAs TEIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBwIli 3aKOH TEPMOJAMHAMHUKHU.
[IpumeHnenne TmepBOro 3akoHa TEPMOJMHAMUKH K m3omporeccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TemoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MammHax. Koaddummert monae3Horo
nevctBus TerwtoBo mamuHbl. [{ukn KapHo m ero ko3¢ duimeHT mojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHHUYecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJIOIMIBHUK, KOHTUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTyphl) Teaa IpH TeIuionepeiaye.

OneIT N0 a1nabaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamuiwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHxaeHcauus. Mcnapenue u xuneHue. AOGCOIIOTHas U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlmieHHbI map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amop(uble Tena. AHU30TPONHS CBOWMCTB
kpucrawioB. JKunkue xpucramisl. CoBpeMeHHble Marepuaibl. IlnaBienue u
KpUCTAJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OaaHca.

TexHuueckue yCTpOHWCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETp U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOJYYEHHUS] COBPEMEHHBIX MaTE€pUaloOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenue npyu NnoHM>KEHHOM JJaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

Habmonenue HarpeBaHust U MJIaBJICHUS KPUCTAITIMYECKOTO BEUIECTBA.

JlemoHCTpanus KpucTaioB.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3mepeHrie 0THOCUTENIbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoguHaMuKa
Tema 1. dnekmpocmamuxa
DnekTpu3ainus Tea. DIEKTpUIecKuid 3aps. [[Ba Bua 3neKTpUUECKUX 3apsiiOB.
[IpoBOAHUKHM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsaa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. ToueuHblil 3€KTPUYECKU 3apsi.
OnekTpuueckoe mnoje. Hanpsok€HHOCTe  anmekTpudeckoro moiid.  I[IpuHuun



CYHEPIO3ULAN BJICKTPUUECKUX MOJiel. JIMHUM Hanps>KEHHOCTH SJIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HocTs MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKUA B SJEKTPOCTATHUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3aluTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B DJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 11 yyacTKa LEu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AECIbHOE CONPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, MAapALIEIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora oanexkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CHjia U BHYTPEHHEE COMPOTUBIICHUE HCTOYHUKA TOKA.
3akon Oma 11 oJaHOM (3aMKHYTOM) 3yIeKTpudeckoi nenu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CoOcTBeHHas u MpUMecHast MIPOBOANMOCTD
noJIynnpoBogHUKOB. CBoOMCTBA p—n-niepexoa. [lomympoBoHUKOBBIE TPUOOPHI.

DNeKTpUYeCKuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AHO/I,
TEPMHCTOPHI 1 POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHiIbl. KOpOTKOE 3aMbIKaHUE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yyeHnne cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHHE, HAay4HbIH (akT, runores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UxX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOW mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, naposasi TypOHHa, OBITOBOM XOJOJWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, JIEKTPOHArpeBaTENbHbBIC npuOopHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBME MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUWHA. [I[pHHIIMI Cyneprno3uIny MarHUTHBIX MOJIEH.
Jluanm MarHuTHOM WHAYKIMU. KapThHa JUHWUNA MarHUTHOW WHAYKIHMMU TIOJIS
MOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JIe TpPOBOJHMKA C TOKOM. KapTWHa JWMHUN HHIYKIUA
MAarHMTHOTO TOJISI JUJIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HalpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIBI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJEKTPOJBIKYIAS Cujia WHAYKIUH. 3aKOH dJEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »ieKTpuyecKkoe Tosie. OJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABUKYIIAs  CHIIA
CaMOUHTYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOJABUTATENb, YCKOPUTEIU 3SJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOI'O MMyYKa MAarHUTHBIM MOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBrue JBYX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKIUU OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NelCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKIUU.

Pasznea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUmMHbLE KOJ1€OAHUA

KonebarenprHast  cucrtema. CBoOOAHBIE  MEXAaHMYECKHE  KOJe€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrmumryga u ($aza KoieOaHUU.
[IpyXvHHBIN MassTHUK. MaremMaTM4eCKuil MasTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBparieHne sHepruy Npy TApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXaroUMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanusi. Pezonanc. BeIHYXI€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennplii  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
HSHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATENbHON CUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl rpy3a.

HccnenoBanre MEpEMEHHOT0 TOKA B LEMN U3 NTOCIIE0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepedHble W MPOJOJNBbHBIE BOJHBI.
HuTtepdepenius u iudppaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IMYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOsIpu3aIus, nudpaxius,
uHTepdepenius. CKOpoCTb 37E€KTPOMAarHUTHBIX BOJIH.

[[Ixana 37€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIO0JIbHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pe30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYIOW M
4acTOTON KoJeOaHuH.



HccenmenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, 1udpaxkius, HHTepepeHIINs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacIpoCTpaHEHUE CBETAa B
omgHOpoaHOU cpene. JIyu cBera. ToueuHbI HICTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3oOpaxxeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. LBer.

Cobuparoniyie 1 paccerBaromye TuH3bl. ToHkas nH3a. DOKyCHOE paccTOsIHUE
U omnTHYecKas cuia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIONIUX U
paccenBarOmMX JuH3ax. DopMyia TOHKOU JIMH3bI. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuronHas peméTka. YCIOBUE HaOIIOIEHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
doToamnmapar, TPOEKIIMOHHBINA ammapaT, MHUKPOCKOIN, TEJIeCKOM, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE PACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Mozieslb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mogenn MUKpPOCKOIIa, TEJIECKOTIA.

Habmronerne natepdepeHIy CBeTa.

Hab6mronenune nudpakxium ceera.

HaOmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO NPU3MBI.

[Toydyenune cexkTpa ¢ mMOMOIIBI0 JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomoi

W3mepeHne nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB M300paKE€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHUKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTH DWHIITEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHHU M COKpAICHUE
JUIVHBI.

DOHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dDnemenmot K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHepruu (OTOHA C €r0 YACTOTOM. DHEPTHS
U UMIyJbe (PoTOHA.

OTtkpoiThe 1 ucciaegopanue porodPdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dbororddexra. YpaBHenue DiHmTeiHa 11 Gotoaddexra. «KpacHas rpaHuna»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUECKOE JICVCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
dboTomaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3dQdeKT Ha YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (PoToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[Lmanerapnas moxpens aroma. Iloctynatel bopa. M3nyuenue wu mnoriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
crekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/Ia.

BousiHoBBIE cBOlicTBAa yacTull. Bosnbl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOHCTBA M IPAKTUYECKOE MPUMEHEHUE: CIIEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

OnpeneneHue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Habnrogenue IMHEH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0OKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paguoakTUBHOTO
uznyyenus.  CpoiictBa  anbda-, Oera-, ramma-usiayyeHus.  Bausnue
PaJOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3otonsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. ['amma-
U3JIydeHre. 3aKOH paIuOaKTUBHOIO pacmaia.

DHeprus CBA3M HYKJIOHOB B sjipe. SaepHbie cuinbl. Jlegekt Maccel sapa.

Snepnbie peakunu. [lenenue u cuHTeE3 AIEP.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKThI IIE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUllbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCcTpoMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpekoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3znea 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. MctouHuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM MOCIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM NOCIENOBATENBHOCTH. BHYTpEeHHEEe CTpoeHHuE



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJIHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonoxenue u auxenune CoiHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIsI OTIPE/IeNICHUs] TIOJIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o01marouiee MOBTOPEHUE

Ponr Gu3uku W acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax NeaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHUU B COBPEMEHHOW HAyYHOUN KapTHHE MHpPA, pOJib GU3HUECKON TEOpUu B
dbopMHUpOBaHUY MPECTABICHUHN 0 (HU3NIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XMMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwssmusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, Trumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOJICHUE, DKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCHU KOOPAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJO00MS TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonoeusa: snektpuueckue SBICHUS B KUBOM MNpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJIE, NEUCTBUE
paanaluy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPABIX
TeJ, MEXaHW3MbI 00pa30BaHUS KPUCTALTUNICCKON PEeETKH, CIEKTPATBHBIA aHATHN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, PEICKA3aHUE 3eMIICTPSICCHU.

Texnonozus: JMHUM DJIEKTPOIEpENady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAS I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIECUUTHh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuXxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXIECHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENIBHOUN ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YyYaIOIIEeToCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEILHOCTh B MHTEPECAX TI'Pa)AaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aHUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUMOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAXKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 001aCTU GU3UKHU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3cTeTHYECKOro BOCIIUTAHHUSA

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KyNbTYpbl, OCO3HaHHE TJ00aIbLHOTO
XapaKkTepa SIKOJOTUYECKUX MPOoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE AEHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJI0BEUYECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IIpOILIECCE
U3y4YeHUs! (PU3HKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENIbCKYIO IESITEIbHOCTD
WHJVMBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOSITETbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEITENbHOCTH, 3aJaBaThb MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH TIOCJICICTBUM JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOIHITH padOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIIICHUE MTPU PELICHUH KU3HEHHBIX MPOOIIEM.
Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA:
BJIAJ€Th HAyYHOW TEPMUHOJIOTUEH, KIIIOUEBBIMU MOHITHUSMU M METOJAMHU
busznuecKoil HayKu;



BJIAJICTh HAaBBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIHHOCTH
B o0ylactu (PpU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEOOPa30OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YYEOHBIX
CUTYaIlHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTh (pU3uKw;

BBISBJIATh TPUYHMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajiauy,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIs TOKa3aTeIbCTBa CBOUX
YTBEPXKJAECHUM, 3a1aBaTh IMapaMeTPbl U KPUTCPHUH PEIICHHUS;

aHANMM3UPOBAaTh TIONYYCHHBICE B XOJE pEIICHHWs 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OIICHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh TEPCHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUIECKYIO 00JaCTh
KU3HEICATCIHHOCTH;

yMETh HHTETPUPOBATh 3HAHMS U3 PA3HBIX YUCOHBIX MIPEAMETOB;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OPUTHHATIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIIHME ATbTePHATUBHBIC PEIICHUS.

Pabora ¢ nunpopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0O MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJI30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHMHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a/1a4 ¢ COOTI0/IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHNs, MPABOBBIX W ATHYECKUX HOPM, HOPM HWH(OOpPMAIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCTHI (DM3UYSCKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y49éTOM Ha3HAYCHUsT HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpas ONTUMAILHYIO
dbopMy NpeacTaBICHUS U BU3yaTU3aIUH.

KoMMyHuKAaTHBHBIE YHHBepPcaJdbHbIe yieOHbIe 1eiCTBUA:
OCYILIECTBIISAITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaTbHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOoM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJAMHHUPOBATh JNCUCTBUSA MO €€ JOCTHIKCHHIO: COCTaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh PE3yJIbTaThI
COBMECTHOM paboThI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAaH/IbI B OOTIHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TMPOEKTHI, OIICHUBATh HJIEU C TIO3UIMU HOBU3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE TIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO W BOOOpaKeHNE, OBITh MHUITHATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCaJbHbIE Y4eOHbIC 1CHCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKON PabOThI C yYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B O0JaCTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B NIESTEIbHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHHUA
COBEPILIAEMBIX JIEUCTBUM M MBICIUTENIbHBIX MPOLUECCOB, HMX PE3YyJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
pELIeHHS;



YMETh OIICHWBATh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TPH aHAINU3E pe3yIbTaTOB
NeSITEIIbHOCTH;

IPUHUMATH Ce0sl, TOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIINOKH.

B mporiecce mocTmKeHUS TNYHOCTHBIX PE3YJIbTaATOB OCBOSHHUS MPOTPAMMBI 110
buszuke IS ypoOBHS cpeaHero oOmero o0pa3oBaHHMs Y  OOyYarOIIMXCS
COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHME, CIIOCOOHOCTH AaIanTUPOBAaTHCA K
HYMOIMOHAIIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAINH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPHU OCYIIECTBICHUHU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemiaTh KOH(PIUKTHI.

NHNPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiaacce nmpenMeTHbie pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTMH, B IPAKTUYECKON NESATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUA W3YYCHHBIX (U3UYECKUX MOJEIIEeH:
MaTepuaibHas TOUYKa, UHEpIUaJIbHAs CUCTEMa OTCUYETA, aOCOTIOTHO TBEPOE TEJO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJl, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnn (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUM CTPOCHHMS BEIECTBA U



AIEKTPOIUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOIMHEHHOE JBMKEHUE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIHSI, B3aNMOICHCTBHE
ten, nuddys3usi, OpOyHOBCKOE IBIKECHUE, CTPOCHUE KHUIAKOCTEH W TBEPIBIX Te,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcalus, IUIaBJICHHE, KPUCTAIUIM3AlUs, KUIEHHE, BIIaKHOCTh
BO3JlyXa, MOBBHIIICHUE ABJICHUS Ta3a MPU €ro HarpeBaHWUU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY MapaMeTpaMU COCTOSHHS Ta3a B M30MIPOIECCax, ICKTpHU3AIUs Tel,
B3aMMOJICCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3MUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTh, MEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYeCKas DHEPTrusl, MOTCHIMAIBbHAS YHEPIHsa, MEXaHUIECKas
paboTa, MeXaHW4YecKas MOIIMHOCTh; NPH ONHUCAHWW TIPABWIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITMIMHAMU;

ONKMCHIBATh M3yYEHHBIC TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIC SBJICHUS,
UCTIONIB3Yysl (DM3UYECKHE BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBIKEHUS MOJIEKYJI, CpEIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSs JHEpPrusi, padora rasa,
KO (PUIIMEHT TMOJE3HOTO JACHCTBUS TEIUIOBOTO JIBUTATENS;, IIPH OINMWCAHWN
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIWYUH, WX
0o0O3HAaUEHUs W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(U3MUECKYIO BEJINYMHY C APYTUMH BEJIUUMHAM;

OINMKCHIBATh U3YUYCHHBIE IIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETWUYMHBI: AICKTPHUCCKUIN 3apsi,
AIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, TMMOTEHITHAN, Pa3HOCTh MOTEHITNATIOB,
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, WX OOO3HAYCHWS] W €JAWHMIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINC
JTAHHYI0 (PM3UYECKYIO BEJTUYHMHY C IPYTHMH BEITHYNHAMH,

aHAM3UPOBaTh (PU3MUYECKHE TMPOIICCCHI U SBIICHUS, UCIONB3YsS (PU3HUCCKHEC
3aKOHBI ¥ MIPUHUHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXpaHEHUS MEXaHUYECKOW DHEPrUH, 3aKOH COXpPaHEHUS WMITYJIbCa,
NPUHITUN CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYISIPHO-KMHETHYECCKYI0 TEOPHI0 CTPOCHHS BEIECTBAa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOTIOTHON TeMIepaTypou, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHUS
AIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pas3inyaTh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JICHCTBHS MalTNH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, NPHU ITOM
dbopmyarpoBaTh MpodIeMy/3a1ady U THIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOUPAThH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OIBIT U (POPMYITHUPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS PU3NYECKUX BEIUYMH, TIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaThb H3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3WYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcHpOoBaTh Pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUIE
TabIuUIl ¥ TpauKOB, IeTaTh BEIBOJBI IO PE3yIbTaTaM UCCIIeIOBAHUS;

coOJroaTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO SKCIepUMEHTa, Y4eOHO-HCCIEeNOBATENILCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py1I0BaHUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM ()M3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEoOXOoJuMbIe NIl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl U OIEHUBATh PEaJIbHOCTH
MOJy4YEHHOT0 3HaueHus (PU3NUECKOMN BEINUUHBI;

peliaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYeCKHE IBIICHUS,

UCIIOJIb30BaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIHOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIUNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIAPHOH HWHGOPMALMK, TOJIYYEHHOM U3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKU aHAIIM3UPOBATH MOTyIaeMyto HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCITOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM HKU3HU IS
oOecniedyeHrss O€30MACHOCTH TMPHU OOpALEHUH C MPUOOpaMH W TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpyNIl€ C BBIIOJHEHUEM pPA3JIUYHBIX COLHUAJIBHBIX pOJEH,
IUTAHUPOBaTh PabOTy TPYNMbl, PALMOHAIBHO PpACHpPEEIsITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITENIBHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMaTpUBAEMOM IPOOIIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIE pe3yJIbTaThl HA 6230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TEXHOJIOTUW, B MPAKTUYECKOW NEITEIBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3MYecKoi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIIBI TPUMEHEHHS U3YyUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacrio3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HUKHU: IJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE TaBICHUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaguOaKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W

AJIGKTPOMArHUTHBIC SIBICHUSA (MPOLIECCHI), HCIONB3YAd (PU3NYECKUE BEIUUYMHBI:
DIIEKTPUYECKUN 3apsl, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOrO MoJjsA, cuwia Ammepa, cuna JlopeHia, MHIYKTHBHOCTH
KATYILIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
Koje0aHUN B KoJeOATeNTbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSIHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUU TPABUIBHO TPAKTOBATh (PUIMYECKUIMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M €JAUHMIIbI, YKa3bIBATh
(b opMyIIbI, CBS3BIBAIOLINE JAHHYIO (DU3UUECKYIO BETUUHHY C JPYTUMH BEIUYUHAMH;

ONMCBHIBATh H3YyYCHHBIE KBAHTOBBIE SIBJICHUS M IPOLECCHI, HCIIOIb3YS
busznyeckue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypacaga, SHEPTUs CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUW TMPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEJIMYUH, UX OOO3HAYCHHS W E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBSI3BIBAIOIIME JAHHYI0 (U3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHUE MPOIECChl U SIBJICHUS, UCIONb3Yys (PU3MUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U NapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITeHa miia pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIIEKTPUUECKOTO 3apsAJia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaTel bopa,
3aKOH PaIMOAKTHUBHOIO pacnajaa, Mpy 3TOM pasjinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIpAKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHIYKIMU MATHUTHOTO IOJISI TPOBOJHUKA
C TOKOM, cuiibl Amrnepa u cuibl Jlopenna;

CTPOUTh U OIHMCHIBATh H300paXEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MIPOLIECCOB C HCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHUH: TpPH 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYIMPOBATH
BBIBO/IbI;

OCYHIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN N3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (PU3UUECKUX BEJIMUMH C UCTIOJIb30BAHUEM TIPSIMBIX
W3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPH MPOBEACHUM HCCICTOBAHUMN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JAOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aun
BEIOMPATHh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJMMbIE ISl €€ peIleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIyYeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYMHBI;



pemaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHBYIO
LEMOYKY pPACCYXKIAEHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, UHTEPIIPETALIMM U IIPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHONM HWH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO MCIOIb30BaHUS B MOBCETHEBHOU
KU3HY;

IPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 115
oOecrieueHus: 0€30MaCHOCTH MpU OOpaleHuu ¢ OpudopaMu M TEXHUYECKHUMHU
YCTPOMCTBAMM, NI COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CPEaE;

paboTaThb B TIpyHle C BBHIMNOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TpPyNIbl, PALMOHAIBHO pACIPEAENsATh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB
HaumeHoBaHue pa3ieioB U TeM DJieKTpoHHbIE (I (PPOBBIE)
Ne /i Konrpoubusie IIpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
Pazgen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
o
1.1 VISHI I METOBL HAYIHOTO 2 hitps://m.edsoo.r/AVIAWVNQO
TTO3HAHUS
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edsoo.ru/SNO2MCW XU
2.2 JnHamuka 7 https://m.edsoo.ru/RML6BX3PU
2.3 ‘ 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 ‘ 1 ‘ https://m.edsoo.ru/S6NRCXHA7
Uroro no pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI MOJIEKYJISIPHO-

3.1 . 9 1 https://m.edsoo.ru/HRGVSNOPE
KHMHETUYECKOU TEOpUH

3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/HK6KIL.6RS9
Arperatible COCTOSTHMS BEILIECTBA.

3.3 p Ul 5 https://m.edsoo.ru/HSM355JCH
®azoBble EPEXOBI

Hroro no pazneny 24

Paznea 4. JIEKTPOJJUHAMUKA

4.1 DeKTpoCcCTaTHKA 10 1 1 https://m.edsoo.ru/LSRP72QLI




IToCcTOSAHHBIN JIEKTPUUYECKUH TOK.

4.2 12 https://m.edsoo.rt/GEWTDOQXWW
ToKM B pa3IMyHBIX Cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne n/m Kontpoabnsie IlpakTuueckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznen 1. 9JIEKTPOJUHAMMUKA
MarunutHoe nojie. DJIeKTpoOMarHuTHast
1.1 11 1 3 https://m.edso00.ru/Z2Q390NG8
WUHIYKIIHS
Wroro no pazaeny 11
Paszgen 2. KOJJEBAHUS U BOJIHBI
MexaHW4YeCKHe U AJICKTPOMArHUTHBIC
2.1 9 1 https://m.eds0o.ru/3TLNQKPG6
KoaeOaHus
MexaHW4YeCcKHe U JIEKTPOMArHUTHBIE
2.2 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHEI
2.3 Omruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro o pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBBI CIICLIMAJIbHOM TCOpUHU

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCUTEIHHOCTH
Hroro no pazneny 4
Pa3zngen 4. KBAHTOBAS ®PU3UKA
4.1 DeMEHTHI KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/SWOVAWORS
4.2 Crpoenue aToma https://m.edsoo.ru/HSBEAOOEA
4.3 AToMHOE SApO 5 https://m.eds00.ru/97MCIDZXQ




Hroro mo pazaeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODOU3UKU
5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 https://m.edsoo.ru/3EOD6KXI19
Hroro no pasneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHHUE
6.1 O06o0m1aro1iee TOBTOPCHHE 4 https://m.edsoo.ru/O2JEGZCIM
Wroro no pazaeny 4
PesepBHoe Bpems 3
OBHLIEE KOJIMYECTBO YACOB I10 68
[TPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

®du3uka — HayKa 0 IpUpo/Ie.
Hayunbie MeTo1bI MO3HAHUS
OKpY>KaroIlero Mupa

Poab u mecTo pusuku B
(hopMHUPOBaHMH COBPEMEHHOMN
HAy4YHOU KapTUHBI MUDA, B
MPaKTUYECKOU JEATECIbHOCTH
JroneH

MexaHndeckoe JBHUKEHHE.
OTHOCHUTENBLHOCTD
MEXaHUUYECKOT'O IBHKCHUS.
[lepemenienue, CKOpOCTb,
YCKOpEHHE

PaBHOMEpHOE IIPSIMOJIMHEWHOE
JBIKEHUE

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4YCHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE pecypChl

https://m.edsoo.ru/YXGQSPM1P

https://m.edsoo.ru/SHSXWFFVO

https://m.edsoo.ru/RSOAQVS5ZX

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYyCKOpEHHOE
HpﬂMOHHHeﬁHOG JABUXXCHUEC
CBobosiHOE MajieHue.

YckopeHre cBOOOIHOTO
ImagcHUuA

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZIX8J




10

KpuBonuneiinoe 1BUXeHHUE.
JIBr>keHME MaTepUaIbHOM
TOYKH IO OKPYKHOCTH

[IpuHIKT OTHOCUTEIBHOCTH
lNanunes. MuepunanbHbie
cuctemsl orcuera. [lepBriit
3akoH HeroToHa

Macca tena. Cuna. [Ipuniun
cymnepro3unuu cuii. Bropoit
3aKkoH HproToHa mis
MaTepuaibHON TOYKU

Tpernii 3akoH HproTOHA 1151
MaTEpUaIbHBIX TOYEK

https://m.edsoo.ru/TFLI2C4DN

https://m.edsoo.ru/J6QY7N3IWN

https://m.edsoo.ru/BVINWTAQH

https://m.edsoo.ru/JYL4I4UAN

11

12

13

14

3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna tspxectu. [lepas
KOCMHUYECKast CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koapduunent
TpeHus. Cuiia COnpoOTUBICHUS
IIPU JABMKEHUU TeJla B
KHJIKOCTH WU Taze

[TocTynarensHoe u
BpalllaTeIbHOE ABH)KEHUE
abCOIOTHO TBEPOTO Tena.
MowmeHT cuisl. [1ne4o cumsl.
YcnoBus paBHOBeCUs TBEPAOTO
Tena

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVEXEQD

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS




15

Nmnynbe maTepuanbHOU
TOYKHU, CUCTEMbI MaTePUATIbHBIX
Touek. IMmyinbe cuiibl. 3aKoH
COXpaHEHHUS UMITYJIbCa.
PeaktuBHOE NBHXKEHUE

https://m.edsoo.ru/MSJQTKNWC

16

PaboTa 1 MOITHOCTb CHIIBI.
Kunernueckas sneprus
MarepuanbHOU TOYKU. TeopeMa
00 M3MEHEHUHN KHHETUIECKOH
SHEPrUn

https://m.edsoo.ru/J1V591.28B

17

[ToTenunanbHas SHEPTHUA.
[ToTrenumanpHas sHEpPrust
yrpyro aeGopMUpOBaHHOM
npyxuHsl. [loTeHnManbpHas
SHEpTHUs Tena BOIU3U
MOBEPXHOCTHU 3eMIIU

https://m.edsoo.ru/RNEXJW4KF

18

ITorennuanbHBIE U
HeToTeHIUaIbHBIE CHIIBI. CBSI3b
paboThl HEMOTEHITUATBHBIX CUJI
C U3MEHEHNEM MEeXaHHUECKOH
SHEPTUH CUCTEMBI TeN. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEpPruu

https://m.edsoo.ru/DA3QVTOXQ

19

JlabopaTopHas pabota
«MccnemoBanue cBsi3u pabOTHI
CUJIbI C U3BMEHECHHUEM
MEXaHHYECKON PHEPTUHU Tea
Ha TIpUMepe PacTsHKEHUS
PE3UHOBOTO KI'yTa

https://m.edsoo.ru/W1R4R88UG




20

21

22

23

24

KonTponbhas pabota no teme
«Kunemaruka. /lunamuka.
3aKOHbBI COXPAHEHUS B
MEXaHHUKE»

OCHOBHBIE TIOJIOXKEHHS
MOJIEKYJIIPHO-KHHETUYECKOM
Teopuu. bpoyHoBckoe
nekenue. Auddysus
XapaxTep IBWKCHHS U
B3aUMOJICHCTBHUS YaCTHUI]
BemecTsa. MoJienu CTpoeHUs
ra30B, )KUJKOCTEH U TBEPIBIX
Tel

Macca monekyi. Konnyectso
Bewectsa. [loctosHnas
ABorazpo

TennmoBoe paBHOBECHE.
Temneparypa u €€ usMepeHue.
[Ixana remneparyp Llenbcus

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/ WPNY6QARZ

25

WUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHrne MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcomoTHas TeMIeparypa Kak
Mepa CpeIHeN KUHETUYECKOM
OHEPTUH ABVIKXCHUS MOJICKYII.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlampTona. ['a30BEIe
3aKOHBI

https://m.edsoo.ru/Y3IWBG66I3 A




28

29

30

31

JlaGopaTopHas paboTta
«HccnenoBanne 3aBUCUMOCTH
MEXy apaMeTpaMu
COCTOSIHUS pa3pEKCHHOTO Ta3ay

W3omporeccsl B uaeanbHOM
rase u ux rpapuieckoe
IIpe/ICTaBICHHE

BHyTpeHHs4 sHEprus
TEPMOJUHAMUYECKON CUCTEMBI
U CIIOCOOBI €€ N3MEHEHMUS.
KonnyecTBo TemioTs v padora.
Bnytpennss sneprus
OJTHOATOMHOT'0 HJI€aIBHOIO
rasa

Bunsl Tennonepenaun

https://m.edsoo.ru/35DBLKT96

https://m.edsoo.ru/OZJ3KZNJ5

https://m.edsoo.ru/9JQITV XIS

https://m.edsoo.ru/36JJJ20W9

32

VYV nennHaAs TEIIOEMKOCTH
BeniecTBa. KonnaecTBo
TETUIOTHI MPH TeTJIonepenaye.
AnmabaTHsIif poriecc

https://m.edsoo.ru/5K3Y4H86L

33

IIepBblil 3aKOH TEPMOAVMHAMUKH
U €ro MIpUMEHEHHE K
u3oImpoueccam

https://m.edsoo.ru/2HO6R3GAS8

34

35

36

HeoOpatumocTs nporieccos B
npupoze. Bropoii 3akoH
TEPMOAMHAMUKH

[punuun nevicteus u K11/
TETJIOBOM MalllMHbI

[uxn Kapno u ero KITJ{

https://m.edsoo.ru/S8SLWDFTS

https://m.edsoo.ru/DLCDEAAUC

https://m.edsoo.ru/4XPSAOVIM




37

38

DKOJIOTUYECKHE TTPOOIEMBI
TETIOIHEPTETUKH
O6o0maromuii ypok
«MonekynsipHas puU3uKa.
OCHOBBI TEPMOTUHAMUKI

https://m.edsoo.ru/PO7ZMYMSI

https://m.edsoo.ru/9EKZODDWP

39

KonrponsHas pabora o Teme
«MonexynspHas pU3uKa.
OCHOBBI TEPMOJTHAMHKI

https://m.edsoo.ru/RCARYE6ZX

40

41

42

43

44

[TapoobpazoBanue u
KoHieHcanus. Mcnapenue n
KUIIEHUE

AOGCOIIOTHAS M OTHOCUTEIbHAS
BJI&KHOCTb BO3/yXa.
Hacsiennsiit nap

TBépnoe Teno.
Kpucrannuueckue u amopgpHbie
Tena. AHU30TPONUS CBOMCTB
Kpuctawios. JKunkue
Kkpuctabsl. CoBpeMEHHbIE
MaTepuaibl

[1naBneHue U KpUCTATUIA3AIIMSL.
VYaenbHas TETUIOTA MJIABICHHUS.
CyOmmmartust

ypaBHeHI/IC TEIIOBOro OallaHca

https://m.edsoo.ru/X48Q078EE

https://m.edsoo.ru/98HVAEBMM

https://m.edsoo.ru/JIXFWLMZNK

https://m.edsoo.ru/OX117G6MR

https://m.edsoo.ru/OJUXGN2I1

45

DIeKTpu3anus Tell.
DnekTpuyeckui 3apsa. [Isa
BUIa BJIeKTpI/ILIeCKI/IX 3ap5111013

https://m.edsoo.ru/QJ2S7TWSBM




46

47

48

49

50

[IpoBOIHMKH, TUDIIEKTPUKH U
MOJIYITPOBOJIHUKH. 3aKOH
COXpaHEHHUS JIECKTPUUECKOTO
3apsa

B3aumoneiicTBre 3apsioB.
3akoH Kynona. Toueunblit
BJIEKTPUYECKUN 3apsil

Hanpsx€HHOCTh
3JIEKTPUYECKOTO MOJIA.
[IpuHIMn cynepno3unuu
3NEKTpUYECKUX nojei. JInnuu
HANPSKEHHOCTH

Pa6GoTa cui
3JIEKTPOCTATHYECKOTO MOJIS.
ITorenmuan. Pa3Hocth
MOTEHIIUATIOB

[IpoBOHUKY U TUATIEKTPUKH B
3JIEKTPOCTATUYECKOM I10JIE.
Juanektpudeckas
MIPOHULIAEMOCTh

https://m.edsoo.ru/F3YVPQUYH

https://m.edsoo.ru/SU3BUOTHH

https://m.edsoo.ru/9IKAWD2V6

https://m.edsoo.ru/VOPD9ASLF

https://m.edsoo.ru/12P2S3127

51

DNEeKTPOEMKOCTb.
Konznencarop

https://m.edsoo.ru/B1UPRD52W

52

53

DIIEKTPOEMKOCTH MIJIOCKOTO
KOHJIEHCATOpa. DHEPTHUS
3apsHKEHHOI0 KOHAEHCaTopa
JlaGopatopHnas pabora

"N3mepenue 3neKTpOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/XPUKP82VE

https://m.edsoo.ru/PBGM4F845




54

[Tpuniun nercTBus u
MIPUMEHEHUE KOHJIEHCATOPOB,
KOIMPOBAJIBHOTO amnmnapara,
CTPYHMHOTI'O IIPUHTEPA.
DneKTpocTaTUYeCKas 3allluTa.
3a3zeMJIeHre IEKTPOIPHUOOPOB

https://m.edsoo.ru/H3QI9PNHYY

55

DNEKTPUUECKUN TOK, YCIOBUS
€ro CyIleCTBOBaHUSI.
ITocrosiaukIi Tok. Cuia Toka.
Hanpsokenne. ConpoTuBieHue.
3akoH OMa U1l yyacTKa Lenu

https://m.edsoo.ru/D6Y72A4B7

56

ITocnemoBarenpHOE,
napajuiesibHOe, CMEIIIaHHOE
COCIMHEHHUE MMPOBOIHUKOB.
Jlaboparopras pabota
«/3y4eHue cMeranHoro
COCIMHEHUS PE3UCTOPOB)

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaboTa 1 MmomHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akoH OMa 11 MOJTHOM
(3aMKHYTOM) 2JIEKTPUUECKOM
nenu. Kopotkoe 3aMbIkaHue.
JlabopaTopHas pabota
«M3mepenne JJ[C ncrounnka
TOKa ¥ €r0 BHYTPEHHETO
COTMPOTUBIICHUS

0.5

https://m.edsoo.ru/YNSBF7PBS

59

Pesepshblii ypok. KonTponsHas
pabora 1o Teme

https://m.edsoo.ru/MFM6EIE5SX




60

61

62

"DnekTpoauHaMuka' /
Bcepocculickas npoBepodHas
pabora

O6o0maromuii ypok
«DQIEeKTpOIMHAMUKAY /
Bcepoccuiickas npoBepoyHas
pabora

DNeKTpOHHAs! IPOBOJAUMOCTD
TBEPABIX METAJLIOB.
3aBUCHUMOCTh COIIPOTUBIICHUS
METAJIJIOB OT TeMIIEPaTypPHI.
CBepXIpOBOIMMOCTh
DIEKTPUYECKHI TOK B BAaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX
My4KOB

https://m.edsoo.ru/PS6MDYO07H

https://m.edsoo.ru/WMNNBQL9H

https://m.edsoo.ru/4CCYCJ785

63

[TonynpoBoiHHMKH, UX
cOOCTBEHHAas ¥ pUMeECHast
npoBouMocTh. CBOHCTBA p—
n-nepexoza.
[TomynpoBOTHUKOBBIE TPUOOPEI

https://m.edsoo.ru/S55A1DQUR

64

DNEeKTPUUIECKHI TOK B
pacTBopax U pacrjiaBax
ANEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JUCCOIUAIUS. DIEKTPOIIN3

https://m.edsoo.ru/QUOQUWVI1

65

DJIEKTPUYECKUH TOK B Ta3ax.
CaMOCTOSTENILHBIN U
HECaMOCTOSITEIbHBIN pa3psl.
Monnus. I1mazma

https://m.edsoo.ru/2VX2KLFQA




66

67

68

DneKTpuYeCKre MpuOOpHhI U
YCTPOMCTBA U UX MPAKTHUYECKOE
npuMeHenue. [Ipasuna
TEXHHUKU 0€30MacHOCTU

KontponbHast pabora no teme
«QJIEKTPOCTATHUKA.
IToCTOSIHHBIN 2IIEKTPUYECKUN
TOK. TOKH B pa3iIM4HbIX
cpenax»

PesepBHbIil ypokK.
O60061maronuii ypok 1mo Temam
10 xnacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/KJAO2KUP5

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU




11 KIIACC

Ne
n/n

Tema ypoka

ITocTosTHHBIE MATHUTEI U UX
B3auMoJIercTBUE. MarHuTHoe
nosie. Bektop MarHuTHON
UHAYKIUU. JINHUY MarHUTHOM
WHIYKIAH

MarsuTHOE 1oJjie TPOBOHUKA
¢ TokoM. OnBIT IpcTena.
B3anmopeiicTBre MPOBOTHUKOB
C TOKOM

JlaGoparopHas paboTa
«V3yyeHne MarHuTHOTO MOJIst
KaTYyLIKU C TOKOM»

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jara
U3YYEeHUS

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypchl

https://m.edsoo.ru/4DMOYIING

https://m.edsoo.ru/1L5CT47FX

https://m.edsoo.ru/HGHXILNLRZ

JlelicTBME€ MAarHUTHOTO TOJIS HA
IIPOBOAHMK C TOKOM. Cuna
Awmnepa. JlabopaTtopHas pabora
«HccnenoBanue nencTBUA
IIOCTOSIHHOT'O MarHuTa Ha
paMKy ¢ TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME€ MAarHUTHOTO TOJIS HA
JBHKYILYIOCS 3apsKECHHYIO
gactuny. Cuina JlopeHua.
Pabora cunsl Jlopenna

https://m.edsoo.ru/7ABZQGQC9




DNEKTPOMAarHuTHAsE MHIYKIIHS.
[ToTok BEKTOpa MarHUTHOMN
unaykuuu. 31C uaayKuum.
3aKOH AJIEKTPOMAarHUTHOU
unaykuuu Papanest

https://m.edsoo.ru/VA26C9C3J

JlaGopaTopHnas pabota
«HccnenoBanue sSBJICHUS
AJIEKTPOMATHUTHOW WHIYKITHH)

NHnykTuBHOCTS. SIBIIEHUE
camonHykuuu. 9J1C
CaMOUHIYKIIUU. DHEPrust
MarHUTHOTO TIOJISl KaTyIIKU C
TOKOM. DJIEKTPOMarHuTHOE
noJie

TexHu4eckue yCcTpoiucTBa U ux
IIPUMEHEHUE: TIOCTOSTHHBIE
MarHuThl, JIEKTPOMarHmTHI,
AJIEKTPOJIBUraTeNb,
YCKOPHTEIHN 3JIEMEHTAPHBIX
YacCTHUL, UHAYKIIMOHHAS TI€Yb

https://m.edsoo.ru/XZS5MQCBU

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

10

11

12

Ob6o06maromuit ypok
«MarautHoe 110J1€E.
9H€KTpOMaFHI/ITHa$I I/IHJIYKHI/ISI))

KonTpomnpHas pabota mo Teme
«MaruuTHoe 10JI€E.
DNIEKTPOMarHuTHasE UHIYKIUS»

CBo06o1HbIE MEXaHUYECKHE
kosiebanus. ['apMoHnUyeckue
KoyieOaHus. YpaBHEHUE

https://m.edsoo.ru/COBOSBGMC

https://m.edsoo.ru/8X637ELEU

https://m.edsoo0.ru/9Y6GYWEVP




13

14

rapMOHUYECKHUX KOJeOaHUM.
[IpeBpaiienue suepruu

JlaGopaTtopHnas pabota

«Hccneqosanue 3aBUCHMOCTH

Mepro/1a MajbIX KOJeOaHui 1
rpy3a Ha HUTH OT JJIMHBI HUTH

Y MaccChl Tpy3a»

KonebaTtenbHbIit KOHTYD.
CBo0OOoHbBIE
3JICKTPOMAarHUTHBIC KOJICOaHUS
B UJCaJbHOM K0JIEOATEIbHOM
KOHTYpe. AHAJIOTUSI MEXIY
MEXaHUYECCKUMH U
AJIIEKTPOMArHUTHBIMU
KOJIEOaHHSIMU

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5SBAD

15

16

17

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTHH B
UJeaTbHOM KO0JIe0aTeTbHOM
KOHTYpE

[IpencraBnenue o 3aTyxaromux
KoseOaHusX. BeIHyKIeHHBIE
MeXaHHUEeCKHE KoJieOaHus. 1
Pe3onanc. BeiHyxneHHbIE
AJIEKTPOMArHUTHBIC KOJICOaHMS

IIepeMeHHBIH TOK.

CunycouganbHbIN

MepEMEHHBIN TOK. MOITHOCTH 1
MIEPEMEHHOT0 TOKa.

AMIUTMTYIHOE U JEHCTBYIOIIEE

https://m.edsoo.ru/MHNWD2L.HU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEYXRVUI




18

19

20

21

22

23

3HAYCHUE CUJIBI TOKA U
HATIPSDKEHUS
Tpancdopmarop.
[TpousBoxacTBO, Iepeaaya u
noTpeOJICHUE IICKTPUICCKOM
SHEPruu

YCTpOoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOIO
3BOHKA, FeHepaTopa
IIEPEMEHHOTI0 TOKA, JIMHUN
JJeKTponepesad

DKOJIOTUYECKUE PUCKU ITPU
IPOU3BOJICTBE
anektposHepruu. Kynsrypa
UCTIOJIb30BaHUS
3JIEKTPOIHEPTUHU B
ITOBCEJHEBHOM KU3HU

MexaHnueckne BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHHUS.
Ilepuon. Cxopocth
pacnpoCcTpaHEHHs U JUIMHA
BOJHBL. [lonepeunsie n
MPOJIOJILHBIE BOJIHbI

3Byk. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

ONEKTPOMAarHUTHBIE BOJIHBL, UX
CBOMCTBA U CKOpoCTh. [Ikaia
AJIEKTPOMATrHUTHBIX BOJIH

https://m.edsoo.ru/1ZWZULSQK

https://m.eds00.1ru/93Z12W4QQ

https://m.edsoo.ru/3DUNYKWNO

https://m.edsoo.ru/W2XBOR3HJ

https://m.edsoo.ru/Z827Q6V70

https://m.edsoo.ru/SWB57C06X




24

25

[IpuHIMIIBI paIMOCBS3U U
TeJeBuacHMA. Pa3BuTne
CpEeACTB CBsA3U. Pannonokamnus

KonTponbnas pabota
«Konebanus v BOIHBI»

https://m.edsoo.ru/2WQTSLGLV

https://m.edsoo.ru/ITHURONSOB

26

[IpssmonunenHoe
pacrpocTpaHeHUEe CBETa B
OHOPOJIHOM cpefe. ToueuHblid
UCTOYHUK cBeTa. JIyu cBeta

https://m.edsoo.ru/HUF74NDOW

27

OTtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
M300pakeHHI B TUIOCKOM
3epkaine

https://m.edsoo.ru/IMBKOQM?227Z

28

[Ipenomuenue ceera. [lonHoe
BHYTpPEHHEE OTpa’KEHUE.
[IpenenbHbIN yroa noaHoro
BHYTPEHHETO OTPaAKEHUS

https://m.edsoo.ru/V49RISTRN

29

30

31

JlaGopaTtopHast pabota
«3mepenune nokaszarens
MPEIOMIICHUS CTEKIa»

JIunsel. [loctpoenue
n300pakeHHii B JIMH3E.
®opmyiia TOHKOW JIMH3BI.
YBenuyeHue JTuH3bI
JlaGoparopHas paboTa

«HcciaenoBanve CBOMCTB
U300paXeHH B TUH3AX)

https://m.edsoo.ru/JO2EIM1DQ

https://m.edsoo.ru/W2MMS9KJC

https://m.edsoo.ru/Q1ZCMWI980




32

Hucnepcus cera. Cl0KHBII
coctaB Oemnoro ceta. L[BerT.
JlaboparopHas pabota
«Habnronenue aucrnepcun
CBETa»

https://m.edsoo.ru/KO9OWVKE] 1

33

34

HNuTtepdepennus cera.
Hudpakuus ceera.
Judpakumonnas pemeérka

HOHepe‘lHOCTB CBCTOBBIX BOJIH.

HOJ'IHpI/ISaI_II/ISI CBCTa

https://m.edsoo.ru/CSLCRSEJI

https://m.edsoo.ru/Q2118XYOJ

35

OnTrueckue mpuOOpsI U
YCTPOMCTBA U YCIOBUS UX
0e301macHOr0 MPUMEHEHUS

https://m.edsoo0.ru/M5127JYGT

36

['panu1el mpuMEeHUMOCTH
KJIACCUYECKOW MEXAHUKH.
IToctynatel cnenuaibHOM
TEOPHUH OTHOCUTEIHLHOCTH

https://m.edsoo.ru/PSGBI9FJ5N

37

OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3ame]yieHre BpEMEHH U
COKpAIlleHUE JUTHHBI

https://m.edsoo.ru/OVLMCN6B2

38

39

OHeprus U UMIYJbC
PENSITUBUCTCKON YaCTHULIBI.
CBs13b MacChl ¢ SHEPTHEN U
UMITYJIBCOM. DHEPTHUS MOKOS

KonTtponbHas padora «OnTuka.

OCHOBBI CIICLIMaJIbHOM TCOpUHU
OTHOCUTCIIBHOCTH»

https://m.edsoo.ru/I90ZY4BUB

https://m.edsoo.ru/L8689JPLI




40

41

®otonsl. Dopmymna Ilnanka.
DHeprust 1 UMITYIIbC POTOHA

OTKpBITHE U HCCIEI0BAaHNE
dotoaddekra. OnbiTor A. I
CroneroBa

https://m.edsoo.ru/ZL6P16LA0O

https://m.edsoo.ru/PGL5XXSRO

42

3akonbl poTodddekra.
VYpaBHeHnue DUHIITEIHA 1151
dotorpdekra. «KpacHas
rparuiay Gorodddexra

https://m.edsoo.ru/YLCK770G8

43

Hasnenue cBera. OnwiTe [1. H.
JleOeneBa. XuMU4ECKOE
JIEUCTBUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

45

46

47

TexHuueckue ycTpoucTsa u
NPaKTUYECKOE IIPUMEHEHHE:
dboTorneMeHT, GOTOATIUHK,
CoJIHE4Has OaTapesi, CBETOUO]

Pemenue 3amay nmo reme
«DneMeHThl KBAHTOBOM
OIITUKN))

Mogens atoma ToMmcoHa.
OmnsiThl Pesepdopaa no
pPacCesiHUIO 0i-YaCTHLL.
[ImanerapHast Mogenb aToMa

ITocrynarter bopa

https://m.edsoo.ru/UFQDRSL5SM

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

https://m.edsoo.ru/6X7GFHZ9X

48

N3nyyenne u noraonieHme
(hOTOHOB IpH TIEpPeXoie aToMa
C OJIHOTO YPOBHSI DHEPTHUU Ha
Ipyroi. Buasl ciekTpos

https://m.edsoo.ru/NNSBHZYBE




49

BosiHOBBIE CBOICTBA YaCTHIL.
Bounsl ne bporis.
KopmyckynsipHO-BOITHOBOM
nyanu3M. CrIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YEeHUE

https://m.edsoo.ru/J710TLFCO

50

51

52

53

54

OTKpBITHE PAANOAKTHBHOCTH.
OmnsiThl Pesepdopaa mo
OIIPEJICJICHUIO COCTaBA
PAAOAKTUBHOI'O U3JTYYCHHUA

CsoiicTBa anbda-, 6era-,
ramMMa-u3inydeHus. Bnusiaue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTtkpeITHE IPOTOHA U
HeiTpona. M3otomnsl. Anbga-
pacnan. JIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
l'amma-uznydenne

OHeprus CBA3U HYKJIOHOB B
anpe. SlnepHsie peakuu.
SAnepusiii peaxtop. [Ipodaemsl,
NIEPCIEKTUBBI, YKOJIOTHYECKUE
ACIEKTHI IAEPHON SHEPTETUKHU

DneMEHTapHbIE YaCTULIBI.
OtkpeITHE O3UTpOHA. MeTOoabI
HaOJI0IEHUS U PETUCTPaLUU
3JIEeMEHTapHBIX YaCTHII.
Kpyrasrii cron
«DyH1aMEHTAIbHbIE

https://m.edsoo.ru/TSJFUU3TP

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XTHOG3E

https://m.edsoo.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A




55

B3auMoercTBUA. ENUHCTBO
($u3nUeCcKOil KapTHHBI MUPAY»

DTanbl pa3BUTHS aCTPOHOMHUH.
[IpuknagHoe u
MHPOBO33PEHUYECKOE 3HAUCHHUE
acTpoHoMuu. Bua 3BE31HOTO
Heba. Co3Be3usi, sipKue

3BE3 /1B, INTAHETEI, UX BUIUMOE
newxkenne. Comneunas
cHCcTEeMa

https://m.edsoo.ru/5SPXS2I19VY

56

57

Comnnue. Conneynas
aKTUBHOCTL. McTOUHHK
sHeprun CoJiHIa U 3BE3]T

3BE3/1b1, UX OCHOBHbBIE
XapaKTEPUCTUKH. 3BE3bI
IJIABHOW MOCJIEI0BATENBHOCTH.
BnyTtpenHee cTpoeHue 3BE31.
CoBpeMeHHbIE MPEeCTaBICHUS
0 TIPOUCXOKIACHUHU M IBOIIOIIUH
ConHua u 3B€37

https://m.edsoo.ru/1JZR54JAQ

https://m.edsoo.ru/GGD3W7470

58

Muieynsiii [1yre — Hama
T'amaktuka. [Tonoxxenue u
nemxenne CoJHIa B
lNanakTtuke. I"'amakThkw.
YEpHbIe ABIPHI B s1pax
rajlakTHK

https://m.edsoo.ru/L2U4S1HU?2

59

Bcenennas. Pa3zberanue
ranakTuk. Teopus bonbiioro

https://m.edsoo.ru/9IWRLVWNN




60

B3pbIBA. PemukToBoe
H3ITYUCHHUC. MeraranakTuka

Hepemennsie mpo6iieMsl
aACTPOHOMHUHU

https://m.edsoo.ru/LIJHNL2MCF

61

KontponsHas pabora
«OJIEMEHTBI aCTPOHOMMH U
acTpOHU3HKIY

https://m.edsoo.ru/TXTTCT488

62

Ob6o06maromuii ypok. Poib
(GU3UKK ¥ aCTPOHOMUH B
3KOHOMHYCCKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM
U 3THYECKOU chepax
JESTEIbHOCTH YEJIOBEKa

https://m.edsoo.ru/ WNJ5CRXYD

63

O6o06maromuit ypok. Ponb n
MeCTO (PU3UKHU U ACTPOHOMUH B
COBPEMEHHON HAyYHOM
KapTHHE MHpa

https://m.edsoo.ru/2PFPB28UF

64

O6o06maromuii ypok. Posb
¢buznyeckoil Teopuu B
dbopMupoBaHUU
MIPEACTABICHHUH O (HU3UIECKOI
KapTHUHE MHUpa

https://m.edsoo.ru/Y29SVPCVR

65

O6o06matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
001IeM psiy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MIPEJICTABICHUI O IPUPOIEC

https://m.edsoo.ru/LKNUIKHZH




66

67

68

Pe3epBHbIil ypok. MarHuTHOE
nosie. DJIEKTpOMarHuTHas
WHIYKIIHS

Pe3epBHblii ypok. OnTuka.
OCHOBBI CIEUATIBHON TE€OpUHU
OTHOCUTEJIbHOCTH

Pesepnsii ypok. KBanToBas

buznka. DneMeHTHI
ACTPOHOMHUHU U aCTPOPUUKH

https://m.edsoo.ru/EVMFIQTP6

https://m.edsoo.ru/ESABJRKS8L

https://m.edsoo.ru/RARQLVO2J

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpUpOBaTHL Ha MpUMEpax pojdb U MeCcTo (GU3HKH B
10.1 dbopMUPOBaHUN COBPEMEHHON HaYYHOW KapTHHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKH U TEXHOJIOTHI, B IPAKTUYECKOU AEATEIbHOCTH

Jmonen

YYUTHIBATh IPAHUIBI IPUMEHEHUS U3YUICHHBIX (PH3UIECKIX MOICIICH:
MaTepuaibHas TOYKa, MHEpIHAIbHAs CUCTeMa OTCUYETa, aOCOIIOTHO
10.2 TBEPIOE TEJ0, UICATIbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, JKUJIAKOCTEN 1
TBEPABIX TEJ, TOYCUHBIA JJICKTPUUECKUH 3apsii — MpH PEUICHUU

duznyecKux 3a1a4y

PacnioznaBaTh ¢u3nueckue siBaeHus (IpoLecchl) U 0ObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISPHO-KMHETHYECKOU TEOpUH
CTPOCHMsSI BelIeCTBA M JJIEKTPOJAWHAMUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHUE, CBOOOIHOE Ma/leHue
TeJ, JBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
103 nuhdy3usi, OpOYHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TN, U3MEHEHHe o00bEMa Tel NpU HarpeBaHUU
(oxJIaXx/IeHUH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJIEHCallus,

IJIaBJ€HUE, KpUCTAIM3alKs, KWUIIEHHe, BIIAXKHOCTh BO3/1yXa,

MOBBIIICHUE JABJICHMUS] ra3a MIpU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBfA3b MEXIy IapaMeTpaMu COCTOSHMsS rasa B

H30IIponeccax; JICKTpU3aus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE [BM)KEHUE, HCHOJIb3ysd (U3NUYECKUe
BEJIMYMHBI: KOOPAMHATA, MyTh, IEpEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJIa, HMIIYJIbC Tella, KUHETHYecKas DJHeprus,
10.4 NOTEHIMAJbHAs DHEPIus, MeXaHudeckas paboTa, MeXaHWYecKas
' MOIITHOCTh; TNPH ONHMCAHUHM IPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS U EAUHMIIBI,

HaXOJUTh (OPMYJIbI, CBS3bIBAIOIINE TAHHYIO (U3NYECKYIO BEIUUUHY

C ApYTvuMHU BCINYHUHAMU




10.5

OnuceiBaTh HM3y4YCHHBIC TEIJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC
SIBIICHUS, HUCHOJb3ys (U3MUCCKUE BEJIUYMHBI: JaBJICHUE Tras3a,
TEeMIepaTypa, CpeAHsss KHHETHYECKas »JHEPrus XaoTHYECKOTO
JBYDKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs OSHeprus, paborta rasa,
KO2((PUIMEHT TOJIE3HOr0 JACHCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMHCAaHWKM  TPAaBWIBHO  TPAaKTOBaTh  (DU3MYCCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX O003HAYEHHUS M CIAMHHUIIBI, HAXOIUTh
(bopMyJibl, CBS3BIBAIONIUNE JAHHYH (QU3UYCCKYI0 BEIHYHUHY C

JIpPYyTAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBbIE DJJIEKTPUYECKHE CBOMICTBa BellecTBa U
DIIEKTPUUYECKUE SIBICHHUS (IIPOIECCHI), HCIONB3YS (U3NIECKUE
BEIIMYUHBI:  DJICKTPUYECKUM  3apsl,  DIEKTPUYECKOe  IOIeE,
HaIpPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLUAJIOB; IIPH
OIIMCAaHWM  NPABUIBHO  TPAaKTOBATH ¢usznyeckuii  CMbICI
UCMOJIb3yeMbIX BEIUYMH, MX 0003HAueHHs] U €AUHHULBI; YKa3blBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (U3NYECKYIO BETUUUHY C JPYTUMHU

BCJIIMYNHaAMU

aHaATU3UPOBaTh (PU3UUECKUE TPOLECChl U SBJICHHUS, HCIONb3YS
¢u3nyecKkne 3aKOHbl U MPUHIUIBL 3aKOH BCEMHUPHOTO TIAroTeHus, I,
IT u I1I 3axonb!I HpIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPT UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIMHA CUIL, IIPUHLIAIL
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBSI3b
CpeIHEW KMHETHYECKOW SHEPIHMM TEIUIOBOTO JBHKEHHUS MOJIEKYJ C
abCOIIOTHON TeMIlepaTypoid, epBbI 3aKOH TEPMOJNHAMHKH; 3aKOH
COXpaHEHMsI AIIEKTpUYECKOro 3apsjaa, 3akoH KyroHa; mpu 3Tom
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHUECKOe

BBIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSCHATH OCHOBHBIC TPHUHIUIBI JACHCTBUS MAIWH, MPUOOPOB H
TEXHUUYECKUX YCTPOWCTB; pazNu4aTh YCIOBUS HUX O€30MacHOTO

HCIIOJIF30BaHHUS B IOBCEIHEBHOM KHU3HU

BEBIIOTHATE AKCMIEPUMEHTHI TI0 UCCIEIOBAaHUIO (PU3UYECKUX SBICHUIN
" IpoHecCoOB € UCIOJIb30BAHUCM IPSAMBIX U KOCBCHHBIX H3MepeHHI>i;
pu AToM GOPMYITHPOBATH POOIEMy (3a/1a4y) ¥ THIIOTE3y Y4eOHOTO
OKCIIEpUMEHTa,  cOOMpaTh  YCTAaHOBKY W3  MPEUIOKEHHOTO

000py10BaHUs, IPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBI




10.10

OcymiecTBisATh TpSIMbIe W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJBHBINA CHOCOO M3MEPEHUs U

HCIIOJBb30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpCIHHOCTCfI I/I3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUYECKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBaTh pPE3yJbTaThl IMOJYYCHHOH 3aBUCHUMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IEIATh BBIBOIBI IO

pe3yJsibTaTaM MCCIIEI0BaHUs

10.12

10.13

10.14

CobOmrogate mpaBuiaa 0€30mMacHOTO TpyAa TMPH  MPOBEICHHUU
UCCIEOBAaHUN B paMKax Y4eOHOro »SKCIEPHMEHTa, Y4eOHO-
UCCIIEI0BATEIbCKOIM U MPOEKTHOM JESITENBHOCTH C WCHOIb30BaHHEM

M3MEPUTENBHBIX YCTPOUCTB U TAOOPaTOPHOTO 000PYAOBAHUS

Pematp pacu€THble 3a1a4u ¢ IBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI W MPHHIIMITBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJa4dl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
buznyeckue BeIMUUHbI U POPMYIIbI, HEOOXOIUMBIE [Tl €€ perIeHHs,
MPOBOAWTH pacuéThl M OLEHUBATh PEaJbHOCTh MOJYYEHHOTO

3HaYeHUS PU3NYECKON BETUUUHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIEHUIN C ONIOPON HA U3YUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘IGCKI/IC SABJICHUA

10.15

Hcnonp30BaTh MNpu pelIeHWH Y4YeOHBIX 3a3Jady COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPHPOBAHUS,
MHTEpHpeTalliyi M MpeJCTaBIeHUs] yueOHOH M Hay4YHO-TOMYJISIpHON
nH(pOpMaLIKH, MTOJIYYEHHON U3 Pa3IUYHbIX UICTOYHUKOB; KPUTUYECKHU

aHAJIM3UPOBATh MOJIy4yaeMyro HH(DOpMaIuio

10.16

10.17

[TpuBOIUTE MpPUMEPHI BKJIaJAa POCCUNCKUX M 3apYOECKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcnonb30BaTh TEOpETHUYECKUE 3HAHUS MO (DU3HMKE B MOBCEIHEBHOU
KU3HU JuId  o0ecriedeHHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd U TEXHUYECKMMM YCTPONCTBAMH, MJIs COXpaHEHHS
310pOBbsI M COOJIONEHUS HOPM SKOJIOTMYECKOTO IOBEJICHHUS B

OKpYKarollen cpene

10.18

PaGoTaTh B rpynime ¢ BHIIIOJIHEHUEM Pa3IUYHBIX COLUATIbHBIX POJIEH,
IUTAHUPOBaTh  paboOTy TPYIIbI, palMOHAIBHO  PACHpeneisTh

0053aHHOCTU U IJIaHUPOBATL ACATCIbHOCTH B HCECTAHAAPTHBIX




11 KIIACC

CUTyalludX, aJICKBATHO OLICHHMBATHL BKJIAJ KaXAOIr0 U3 YYAaCTHUKOB

TPYMIBL B PELICHHE pAaCCMATPUBAEMON MTPOOIIEMBI

Kon
MpOBEPAEMOro
pe3yJbTara

11.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha IpUMEpax poJib M MeCTO (U3UKH B
(dbopMUPOBaHUN COBPEMEHHON HaYyYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTH, B IPAKTUYECKOMN NEATEIIbHOCTH

JOJIEH, LIEJT0CTHOCTD U €IMHCTBO (PU3NYECKOM KApTUHBI MUpa

11.2

11.3

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3YUEHHBIX (PH3MUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHast MOJIEb aTOMa, HyKJIOHHAs!

MOJCJIb aTOMHOI'O A/pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJga4

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChl) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJIEKTPOJUHAMUKM W  KBaHTOBOW  (DU3UKU:
DIIEKTPHYECKasl TMPOBOAMMOCT, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAS WHAYKLHUSA, JEHCTBHE MAarHUTHOTO MO Ha
MPOBOAHUK C TOKOM M JIBIXKYIIUHCS 3apsif, SJIEKTPOMArHUTHHIE
KojeOaHusT W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JUCIEepCHs CBeTa, (POTOINEKTpruIecKuil a3 dexr
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3ZHUKHOBEHHE JIHMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, CCTECTBEHHas H HMCKYCCTBEHHas

PaarnOaKTUBHOCTD

114

OnuceiBaTh W3y4YEHHBIE CBOWCTBA BelIeCTBa (JIEKTPUUYECKHE,
MarHUTHBIE, ONITUYECKUE, DNIEKTPUIECKYIO IIPOBOIUMOCTH PA3IIUYHBIX
Cpel) © DIEKTPOMAarHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
du3nYecKue BEIWYHMHBI: JJCKTPHUSCKHHA 3aps)l, Ccuia TOKa,
JIIEKTPUIECKOE  HAMPSIKCHHE, OJJCKTPHUECKOE COMPOTHBIICHUE,
pasHocth noreHuanos, J/IC, pabota Toka, HHIYKIUS MAarHUTHOTO
noinsi, cuna Awmmepa, cuia JlopeHma, WHAYKTUBHOCTh KaTYIIKH,
SHEPrus 3JIEKTPUUECKOr0 M MarHUTHOTO TOJeH, mepuoa U 4acTroTa
KoJieOaHu# B KOJIeOATEIIbBHOM KOHTYpE, 3apsijl U CHJIa TOKa B ITPOIIeCCe

TapMOHUYECKUX  JJCKTPOMAarHUTHBIX  KojeOaHMWH,  (oKycHOe




11.5

pacCTodHUC U ONTHUYCCKAsA CUJia JIMH3bI, IIPpHU OIMMMCAHWH IIPAaBUJIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCIOJIb3YCMBIX BCJIIMYUH, HUX
0003HayYeHUsT U CIWHUIBI; YKAa3bIBaTb (l)OpMy.]'II)I, CBs3bIBAaIOIINEC

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUUHMHAMU

OnuceiBaTh  M3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJIb3Ysl (PU3MUECKHUE BEIUYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETAa, SHEPTUS U MMITYJIbC (OTOHA,
NEepHO/JI II0JIypaciiaja, 3HEPIrus CBSA3H aTOMHBIX S€p; IPU OIMCAHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIOJIb3YEMbIX
BEJIMYMH, MX OO0O3HaueHUs M EIUHMIIBI; YyKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAHHYI (PHU3MYECKYI0 BEIUYMHY C JAPYTUMHU

BEIWMYMHaAMU, BBIYHUCIATHh 3HAYCHUC (1)I/I3I/I‘16CKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (pU3MYECKHE TPOLECCHl W SBJICHUS, HCIOJb3Ys
¢u3nyeckue 3aKOHbl M NPUHUUOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuIeIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jlxoyis — JIeHna, 3aKOH 2J1€KTPOMArHUTHON MHIYKIUH, 3aKOH
IPSIMOJIMHENHOT O pacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS CBETa, YpaBHEHME OWHIITEWHA U
dorosddexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMITyJIbCa, 3aKOH COXPAHEHUs DIIEKTPUYECKOro 3apsia, 3aKOH
COXpaHEHHs MacCcoOBOrO 4ucia, MHocTyidarsl bopa, 3akoH
PaAMOAaKTUBHOIO paclajga; MpHU JTOM pa3IMyYaTh CJIOBECHYIO
(bOopMyIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIOBUS

(rpaHubl, 06J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'ISITL HaIllpaBJICHUC BCKTOpAa HWHAYKIIMU MArHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JIMH30M

11.9

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIeI0BAaHUIO (PU3NUECKUX SBJICHUIN
U TIPOIIECCOB C HCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX W3MEpPEHUN;
pu 3ToM (GOpMYIHPOBATE MPOOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
HKCIEpUMEHTa, coOupaTh  YCTAHOBKY U3  MPEUIOKEHHOIO

000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBIITh TNpsIMbIE M KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHUMAJbHBIM COCOO M3MEpEeHUs U

HCIIOJB30BaTh N3BCCTHBLIC MCTOAbI OLICHKHA HOFpGL[IHOCTGﬁ I/ISMepeHI/Iﬁ

11.11

HCCJ’ICI{OBaTB 3aBUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIMYHH C UCIIOJIb30BAHUEM

INpPSAMBIX WM3MEPEHUH; IIPU OTOM KOHCTPYUPOBATh YCTAHOBKY,




(GUKCUPOBATh PE3YNBTATHI TMOTYYCHHOW 3aBUCHUMOCTH (U3HUECKUX
BEJIMYMH B BH/JIE TAOJIUIl U TPAPUKOB, EJIaTh BBIBOBI I10 PE3yIbTaTaM

HcciIca0BaHusA

11.12

11.13

CobOmoate mpaBuia 0O€30MACHOTO TpyAa TMpPU TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOW U TPOSKTHOMH ACATEILHOCTH C UCIIOBb30BAHUEM

U3MEPUTENbHBIX YCTPOICTB U J1abopaTOpHOTO 000PYHOBaHUS

Pemate pacu€THble 3aa4M ¢ SBHO 33JJaHHON (U3NYECKOI MOJIEIBIO,
HCIIOJIb3YyA (1)I/I3I/I‘I€CKI/IC 3aKOHBbI W IMPUHIOMUIIBI; HA OCHOBC aHalin3a
yCIOBHS 33Ja4d  BBIOMpaTh (U3UYECKYI0 MOJEINb, BBLIEIATH
¢du3nyeckre BeIMYUHbBI U POPMYIIbl, HEOOXOAUMBIE ISl €€ pelIeHus,
IMPOBOANTD paCLIéTI)I N OLNCHUBATHL PCAJIbHOCTHL IIOJIYUYCHHOI'O

3HAYCHUS (PUINICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKH
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUM C ONTIOPOM HA U3yUYECHHbBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IC SBJICHUA

11.15

Hcnonb3oBaTe MpHU pelIleHHMH Y4eOHBIX 3a/7ad  COBpPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPHPOBAHUS,
MHTEpIIpETallMi U TPEICTaBICHUsS y4eOHOW M Hay4YHO-IOMYJISIPHON
MH(pOpMaLKK, MTOJIyYUEHHON U3 pa3Iu4HbIX UICTOYHUKOB; KPUTUUECKU

AHAJIU3UPOBATH MOJYHYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MallliH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHsS MX O€30MacHOr0 HCIOJIb30BAHUS B

MOBCEIHEBHOMN KU3HHU

[TpuBOANTE MpHUMEPH! BKJIAZa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHC TCXHUKU U TEXHOIOTHI

Hcnonp3oBaTh TeOpeTHUYECKHE 3HAHUS MO (U3KMKE B MOBCEIHEBHOM
KU3HH I OoOecrieueHus O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMu W TEXHUYECKUMH YCTPOMCTBaMH, JJsI COXpaHEHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpYKalolleu cpene

PaGotaTh B rpyImme ¢ BBITOJHEHUEM PA3IHMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPYMNbl, PalUOHAIBHO  PACHPENEINATh
00s3aHHOCTM ¥ IUIAHUPOBATh JIEATENILHOCTh B HECTaHJAPTHBIX
CUTyalUsiX, aJIcKBaTHO OIICHWBATh BKJAJ KaXIOTO W3 YYaCTHUKOB

TPYIIBI B PEIICHUE pacCMaTpuBaeMOi poOIeMBbl




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

pasaejaa 3JIECMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHU A

1.1

1.2

®usuka — Hayka o npupoxae. HayuHbie
METO/1bl I03HAHUS OKpYrKarolero Mupa. Poib
JKCIEPUMEHTA M TEOpUHM B  Ipouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MopenupoBanue (GU3NYECKUX SIBICHUH U
MIPOLIECCOB. Hayuneble TUIIOTE3BI.
®du3nyeckrue 3aKOHbl U TEOpUH. [ paHUIIbI
MPUMEHUMOCTH (bu3HIECKUX 3aKOHOB.
[Ipuamun  coorserctBust. Pone u  mecro
¢u3ukn B (OPMUPOBAHHUU COBPEMEHHOMN
HAay4YHOM KApTUHBI MHUpPA, B IMPAKTHUYECKOMN

NEeITEILHOCTH IO

MEXAHUKA

2.1.1

2.1.2
2.1

2.1.3

KNMHEMATHUKA

MexaHn4deckoe JABWKCHUC.
OTHOCHUTENHLHOCTD MEXaHHYCCKOT'O

nBukeHus. CucreMa orcuéra. TpaekTopus

[lepemenienue, cKOpocTh (CpeaHss CKOPOCTD,
MTHOBEHHAss  CKOPOCTh) U  YCKOpPEHHE
MaTepuaibHON TOYKH, UX MPOEKIUU Ha OCHU
CHUCTEMBI KOOPJIMHAT. Crnoxenue

MIEPEMELLIEHUI U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE U PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBH>KCHUE. I'padpuxn
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHMH, yTH " NepeMEIICHUS

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




2.1.4

2.1.5

2.1.6

2.1.7

CBoboxHoe masieHne. Y cKoOpeHue

CBOOOIHOTO MaIcCHUS

KpuBonuneiinoe naBukeHue. PaBHOMEpHOE
JNBIDKEHUE  MATEpPUAJIbHOM  TOYKH IO
OKPYXKHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHas
CKOpPOCTb. ITepuon u 4acToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUIOMETD,
JBHKEHHUE CHApSJOB, LICIIHBIE U PEMEHHBIE
nepegadu

IIpakTuueckue paboTHI. H3mepenue
MIHOBEHHOM  ckopoctu.  MccmenoBanue
COOTHOUIEHUS MEXAY MyTsMU,
IIPOMICHHBIMU TEJIOM 3a IOCJIEA0BATEIIbHbBIE
paBHbIE  INPOMEXKYTKM  BpPEMEHU  IpHU
PaBHOYCKOPEHHOM JIBM)KEHUM C Ha4aJbHOU
CKOpPOCTBIO, paBHOW Hymwo. HM3ydyenue
JNBIDKEHUSI IIIapUKa B BSI3KOM JKHUJIKOCTH.
W3yuenne nBUXKEHUS Tena, OpPOLIEHHOTO

TOPHU30HTAJIBLHO

2.2

221

222

JUHAMUKA
IIpunnun  otHocurensHOCcTH — [anuites.
IIepBeii 3axkoH HeroTona. MHepunanbHble
CUCTEMBI OTCYETA

Macca tena. Cuna. IlpuHnun cyneprnoznuuun

CHUJI

223

224

Bropoii 3akoH HeroTOHa 111 MaTepHalbHON
TOYKM B HMHEPLUUAIBHON CHCTEME OTCUETa
(UCO). Tpernit 3axkon HeroToHa mis
MaTEpUAIbHBIX TOYEK

3akoH  BceMupHoro Tarorenus. Cuia

Tshkectu. IlepBas kocmuueckas CKOpOCTb.

Bec tena

225

Cuna ynpyroctu. 3akoH ['yka




2.3

22.6

227

Cuna tpenusi. Cyxoe Tpenue. Cuna TpeHHs
CKOJILKCHUSI W CHJIA TPEHHS  IIOKOSL.
Koaddunment tperns. Cuia conpoTUBIICHUS

IIpH ABMXKCHUU TEJIa B d)KUAKOCTH HUJIM I'a3€

HOCTyrIaTeJ'II)HOC " BpalllaTCJIbHOC ABHUKCHUEC

a0COFOTHO TBEPIOTO Tema

2.2.8

MOMGHT CHJIBI OTHOCHUTCIBHO OCHU BpaH_IeHI/ISI.
[Tnedo cuitbl. YciioBUs paBHOBECHS TBEPIAOTO
teaa B ICO

229

2.2.10

2.3.1

232

TexHuyeckue yCTpOMCTBA: MOAIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CIIYTHUKOB

[IpakTuueckue paboTsl. M3yuenue npmxeHus
Opycka MO HaKJIOHHOM IUIOCKOCTH THOJ
JeiicTBMEM Heckonbkux cuil. MccnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B JehopMUPYEMOIl NpYKUHE U PE3UHOBOM
oOpasue, OT BEIUYMHBI HX JAedopMaruu.
Uccnenosanue yCIIOBUM paBHOBECHS
TBEPJOTO TeJa, UMEIOIIETO OCh BPALICHUS
3AKOHbI COXPAHEHNU A B MEXAHUKE

HWMnynec MarepuanbHOM TOYKH, CHUCTEMBI
MaTepUadbHBIX Todek. MMmynbc cuiibl u
N3MEHEHHE UMITYJIbCa Tella

3akoH coxpaHeHuss wumnyiasca B HCO.

PeakTuBHOE IBIKEHNE

233

PabGora cuer

234

235

MorHocTh criIbl

Kunernueckas OHECPIusa MaTepHaHBHOﬁ

TOYKH. Teopema 0 KHHETUYECKON SHEPTUN

2.3.6

[Torenmmaneuass sHeprus. I[loTreHunanbHas
SHEprus yIopyro nedhopMUPOBAHHOM
npyxuHbl. [loTeHIManbHass >HEpPrus Tena

BOJIM3M OBEPXHOCTH 3eMIIN




HOTGHI_[I/IEUIBHBIG N HCIIOTCHIIMAJIBHBIC CHUJIBI.

CBs13b pa6OTBI HECIMOTCHOHAJIBHBIX CHII C

2.3.7 HU3MEHEHHUEM MEXaHUYECKOU SHEPruu
CHUCTEMBI Tel. 3aKoH COXpaHCHHUS
MEXaHUYECKON IHEPrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS

3.9 TexHu4eckue yCTpONCTBA: IBUKCHUE PAKET,

o BOJIOMET, KOIIEpP, IPYKUHHBINA ITUCTOJIET

[IpakTuyeckue paboTel. HM3ydeHue cBs3M

5310 CKOPOCTEM Tel IpU HEYNpyroMm yzaape.

HccnenoBanue cBsA3M pa6OTBI CHJIBI C

H3MCHCHHEM MEXaHHMYECKOM OHCPIUu TCjia

3.1

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.1.1

OCHOBHbBIE ~ TIOJIOKEHUST  MOJIEKYJISIPHO-
KUHETHYECKON TEOpUH. BpoyHnoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS

n BSaHMOI[CfICTBHH qacTull BEIICCTBa

3.1.2

Mopgenu cCTpoeHUs] Ta30B, KUJIKOCTEH U
TBEPABIX Ted U OOBSCHEHHUE CBOWCTB

BEIIECTBA HA OCHOBE ATHX MOJICICH

3.1.3

3.1.4

Macca wmonekyn. KoimuecTBo BeliecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ikama temneparyp Lenscus

3.1.6

Mopnens  upeanpHoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON

TCOpHUU UACAILHOI'O Ir'a3a

AbGcouoTHas Temreparypa Kak Mepa cpeHei
KUHETHYECKON JHEpPruu TEILIOBOI'O
JIBH>KeHUd yactul rasza. Ilkama temneparyp

KennBuna

3.1.7

VYpaBuenue Kianeitpona — Menzeneesa.

3akoH JlaabTOHA




3.1.8

I"a3oBbIe 3aK0HBI. 301pOLIECCHI B HICAITBHOM
ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BeIlleCTBa!

U30TEepMa, U30X0pa, n300apa

3.1.9

3.1.10

TexHudyeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

[IpakTuueckue paboTsl. M3MepeHnue macchel
BO3/lyXa B KJIaCCHOM KoMHare. MccnenoBanue
3aBUCUMOCTH MEXTY napaMeTpamu

COCTOSIHUA pa3pCiKECHHOIO ra3a

32

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

TepmoauHamuueckass cucreMa. BHyTpeHHsS
JHEPrusi TEPMOJUHAMMYECKON CHUCTEMBI U

CITIOCOOBI €€ N3MEHEHU S

KommyecTBO TEIUIOTHI U pa60Ta. BHYTpeHHHH

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

323

324

Buapl Temonepenayn: TEMIONPOBOIHOCTb,
KOHBEKIIUS, u3nyueHue. TemmoéMKocTh Tena.
VnenpHas TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLIOIICpEaavuc

IIepsbiit 3aKOH TEPMOJIUHAMUKH.
[Ipumenenue IIEPBOro 3aKOHA
TEPMOJAUHAMUKH K U30IIPOLIECCaM.

I'padmueckas unTepnperanus paboTsl ra3a

325

TennoBsle MamuHbl. [IpuHIMDEL nelicTBUSA
TETIOBBIX MamuH. [IpeoOpa3oBanus sHepruu
B TemioBbiX MammHax. Koadduument
noniesHoro  geiictBus  (mamee —  KIIM)

terioBoid MamnHel. [{uki Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoGpatumocTs mponeccoB B MPHUPOJIE.
TemoBele  aBHUraTenu.  OKOJIOTMUYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

TexHnuueckue YCTpOMCTBA: JIBUTATENh
BHYTPEHHETO CrOpaHus, OBITOBOA

XOJIOAWJIBHHK, KOHIUITHOHED
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3.2.8

[IpakTueckue paboTHL. Nsmepenue

yAEIbHON TEMI0EMKOCTH

AT'PEI'ATHBIE COCTOAHMA BEIHECBA. ®A30BBLIE ITEPEXO/IbI

3.3.1

ITapooOpa3oBanue u KOHJICHCALHS.
Hcnapenne u kuneHue. YaenpHas TeIIOTa
napooOpa3oBaHusl. 3aBUCHMOCTH

TCMIICPATYPhI KUIICHUA OT AAaBJICHUSA

332

333

334

AOCOII0THASE U OTHOCHUTEIbHAS BIIAXKHOCTH

BO31yxa. HacklmenHslil map

Teépmoe  Temo.  Kpucramimueckue U
amopHble Tenma. AHU3OTPONHS CBOWCTB
KPUCTAJLJIOB. Kunkue KpUCTAJUIBI.

CoBpemeHHbIE MaTeprallbl

IInaBnenue u KpucCTaJllIn3anus. Y nennHas

TerutoTa tiasieHus. Cyomumanus

335

VYpaBHeHHE TEIIOBOTO OajlaHca

3.3.6

3.3.7

TexHudeckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTUU
IIOJTy4YEHUSI COBPEMEHHBIX MaTEPHUAIIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHHN

IIpaxTrueckue paboTHI. H3mepenne

BJIA)KHOCTH BO3JyXa

OJIEKTPOAMHAMUKA

4.1

4.1.1

OJIEKTPOCTATHUKA

Onexktpuzauust Ten. ONEKTPUYECKUH 3apsi.

JIBa BUIa SIEKTPUUECKUX 3apsi/IOB

4.1.3
4.14

[IpoBonHMKH, JTUDIIEKTPUKA nu

MOJIYIIPOBOAHUKHU
3akoH COXPAHCHUSA JICKTPUICCKOT'O 3apdaa

B3aumonerictsue 3apsinoB. 3akoH Kynona

4.1.5

Onektpuueckoe  nose.  Hanpsok€HHOCTH
3IIEKTPUIECKOTO TOJIA. [TpunIMn
cyneprno3unuu. JIMHWKM  HanpsKEHHOCTH

QJICKTPHUYICCKOIO I10JIA




4.1.6

4.1.7

4.1.8

4.1.9

PaGota cui  3IEKTPOCTATUYECKOTO  TIOJISL.

ITorennuan. PasHOCTH MOTEHIINAIOB

[IpoBOAHUKHN U TUAIIEKTPUKU B TOCTOSIHHOM
JJIEKTpUYeCKOM  moje. Juanexrpuueckas

IIPOHUIIACMOCThb

DIIEKTPOEMKOCTb. Kongaencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHIEHCATOpA.

9Hepr1/1;1 3apsXKECHHOI'O KOHACHCATOopa

TexHuyeckue YCTpOMCTBA: BIEKTPOCKOIL,
ANEKTPOMETP, 3JIEKTPOCTATUUECKasl 3alluTa,
3a3eMIJICHHE AIIEKTPOIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYUHBIN IIPUHTEP

4.1.10

[IpakTueckue paboTHL. Hsmepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IOCTOSIHHBIN DJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CYIICCTBOBAHUA IMOCTOAHHOI'O

4.2.1 BJIEKTPUYECKOTO0 TOKa. MCTOYHMKM TOKa.
Cuna Toka. [TocTosHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE COMPOTUBJIEHUE. Y IETbHOE
o COIIPOTHBIICHUE BEIIECTBA
494 [TocnenosarenbHOE, napajuiesIbHOE,
o CMEIIaHHOE COEANHEHNE TPOBOHHUKOB
Pabota snextpudeckoro Toka. 3akoH J[xoyms
4.2.5
— Jlenua
4.2.6 MOMIHOCTB 2JIEKTPUYECKOTO TOKA
anekTpoaBIkymas cuna (manee — D/1C) u
427 BHYTPEHHEE CONpPOTUBJICHHE HCTOYHUKA
o ToKa. 3akoH Oma aJsi TOTHOM (3aMKHYTOM)
aNeKTpudeckon nenu. Koporkoe 3ambikanne
428 ONEeKTpOHHAsi  MPOBOAMMOCTb  TBEPABIX

MCETAJLJIOB. 3aBHUCHUMOCTh COIIPOTUBJICHUA




4.2.9

METaJlJIOB oT TEMIEPATYypPHI.
CBepXxnpoBOIUMOCTb

DJIeKTpUYECKUH TOK B BakyyMme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoiHUKHU. CobcTBeHHAS u
puMecHast POBOANMOCTD
I0JIyIpOBOIHUKOB. CBOMCTBA p-n nepexona.

[TonynpoBoIHUKOBBIE TPUOOPHI

:‘)HGKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAxX.
SJIGKTPOJII/ITI/I‘-ICCKBJI JUCColalnus.

DIeKTponn3

DIIEKTPUUYECKU I TOK B raszax.
CaMOCTOATENBPHBIE W HECAMOCTOATEIbHBIN
paspsn. Paznudnbie TUITBI CAMOCTOATENHEHOTO

pazpsana. Monnus. [1nazma

TexHnueckue  ycTpoiicTBa:  aMIEpMeETp,
BOJIBTMETD, peocTar, HUCTOYHHUKU TOKa,
JJIEKTPOHArpeBaTEIbHbIE npudopHl,
3JIEKTPOOCBETUTEIILHBIE npuOopHI,
TEPMOMETP  CONPOTHUBJIEHUS, BaKyyMHBIN
UOJl, TEPMUCTOPbl U  (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HHKOBLIfI Auoa, ralbBaHHUKa

[IpakTnueckue paboThI. Nzyuenne
CMEIIaHHOTO COEIMHEHMSI PE3UCTOPOB.

N3smepenne DJIC ucTOYHMKA TOKAa M €ro
BHYTpEHHero comnpoTusienus. HaGmronenue

QJICKTPOJIMU3a

11 KJIACC

Kon Koanposepsiemoro
pa3aena 3JIeMeHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

4

OJIEKTPOJJMMHAMUKA

4.3 MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA




4.3.1

432

433

IlocrosstaHBIE MarHuTel. B3anumoneiicteue

IIOCTOAHHBIX MAarHuTOB

MaruutHoe mosne. BekTop MarHuTHOU
uHaykuud.  [lpuHnun — cyneprno3uimu.
Jluaum MarnutHOM WHAYKuMH. Kaptuna
JIMHUM MarHUTHOM WHIAYKLHMU  TIOJIS

IIOCTOAHHBIX MAarHuTOB

MaruutHo€ Moje MPOBOJHUKA C TOKOM.
KapTtuna nmuHMi Mo JJIMHHOTO MPSIMOTO
MPOBOJIHUKA M 3aMKHYTOI'O KOJIbLIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumopeiictBue mpoBOJHUKOB

C TOKOM

434

Cuna Amriepa, €€ MOIyJIb M HAPaBIICHHUE

4.3.5

Cuna Jlopenia, eé MOZYJIb "
HarpaBjeHue. JIBUKeHHe 3apsHKEeHHON
YaCTHUILIBI B OAHOPOJIHOM MarHuTHOM I10JIE.

Pabota cunbl Jlopenna

4.3.6

SIBneHue JIEeKTPOMAarHUTHOM MHAYKIIMHU

4.3.7

IToToK BEKTOpa MarHUTHOW MHIYKLIIUH

4.3.8

439

OJ1C WH]TYKITUH. 3akoH

BHeKTPOMaFHHTHOﬁ HHAYKIOHUU q)apaneﬂ

BuxpeBoe anexrpuueckoe noae. I/C
WHAYKIWUA B TIPOBOJHUKE, JBUKYIIEMCS
MOCTYMATENBHO B OJTHOPOZHOM

MAardsuTHOM II0JI€

4.3.10

4.3.11

IIpaBuno Jlenna

NHIyKTUBHOCTS. SIBnenue

camounaykuuu. IJ1C camonHIyKIMKU

4.3.12

3Hepr1/1${ MAaroiuTHOI'O IIOJIA KaTYIOKH C

TOKOM

4.3.13

OJEKTpOMarHUTHOE I0JIe

4.3.14

TexHuyeckne yCTPOMCTBA: IOCTOSIHHBIE

MarHurThbl, OJICKTPOMArHuThI,




SJICKTPOABUTATCIIb, YCKOPUTECIIN
SJIEMCHTAPHBIX 4YaCTHL, HWHIAYKIOHUOHHAs

Ic4yb

4.3.15

[IpakTueckue  paOOTBHI. N3yuenne
MarHuTHOTO TIOJII KATYIIKH C TOKOM.
HccnenoBanue HOEHCTBUS IIOCTOSHHOI'O
MarHuta Ha  paMKy C TOKOM.
HccnegoBanue SIBIICHUS

BHCKTpOMaFHHTHOﬁ HHAYKIUU

KOJIEBAHUMA 11 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUS

5.1.1

5.1.2

Konebarenbnas cucrema. CB0OOOIHBIE
Konebanus. ['apmMoHMYeckue KoieOaHwusl.
[lepuon, dactora, ammutyna u Qasa

KoJiebanui

IIpy>xvHHBIA MasgTHUK. MaTeMaTU4eCKuii

MasTHHUK

5.13

VYpaBHEHHE TapMOHUYECKUX KOJIeOaHUH.
Kunematnyeckoe ¥ JAMHAMUYECKOE

oIMcaHue KoJIe0aTeaIbHOro ABHKEHUS

5.1 5.14

[IpeBpammenue SHEPIUH pu
rapMOHUYeCKUX  KonebaHusax. CBA3b
AMIUTUTYZbI KoJeOaHui HUCXOJTHOU
BEJIMYMHBI C aMIUTUTYAaMH KoyieOaHui eé

CKOPOCTH M YCKOpPEHUS

Konebarenbubiit  koHTYp. CBOOOAHBIE
AIIEKTPOMAarHUTHBIE Kosie0aHus B
uaealbHOM  KOJEeOaTeIbHOM  KOHTYpeE.
AHajoruss MeXIy MEXAHHYECKUMHU H
AIIEKTPOMAarHUTHBIMU KOJIe0aHUSIMHU.

®opmyna Tomcona

5.1.6

3aKOH COXpPaHEHUS SHEPTUU B UJICATHHOM

KoJ1e0aTeIbHOM KOHTYpE

5.1.7

BI:IHy)KILeHHI:Ie MECXaHHUYCCKHUEC

konebanusa. Pesomanc. PesonancHas




5.1.8

KpHUBasl. Beinyxaennsie
AIIEKTPOMAarHUTHBIE KOJIeOaHuUs.

Ilepemennbiii  Tok. CHHYCOMIATBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOTO TOKA.
AMITUTYAHOE U JICUCTBYIOIIEE 3HAYCHUE

CHJIBI TOKA W HAITPAKCHUA

5.1.10

5.1.11

Tpancdopmarop. IIpousBoactso,
nepeaaya u noTpedaeHue 3IeKTPUIECKON
SHEPruu. OKOJOIMYECKUE PpHUCKU IpHU
IPOU3BOJICTBE DJIEKTPUYECKON 3HEPruu.
Kynbrypa HACTIOIB30BaHUS
3JIEKTPOIHEPI U B MIOBCEIHEBHON XKU3HU
TexHHUYECKHE YCTPOHCTBA: ceicmorpad,
AIIEKTPUUYECKHH 3BOHOK, JUHUHU

QJICKTpoIIepcaaq

5.1.12

[Tpaktnyeckue pabotel. HMccnenoanue
3aBUCUMOCTH TIeproJia MaJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U Macchl
rpysa. MccienoBanue nepeMeHHOro Toka
B enu u3 M0CJIEI0BATEIBHO
COCIMHEHHBIX KOHJEHCATOpa, KaTyIIKU U

pesucTopa

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHndeckue BOJTHEI, YCIIOBUS
pacupoctpanenusi. llepuoa. CkopocTb
>21 pACTIPOCTpaHEHHMSI M  JUIMHA  BOJHEL
[TonepeuHblie ¥ MPOIOILHBIE BOJTHBI
5.2 NuTtepdepentus u T paKIus
322 MEXaHHYECKUX BOJTH
3Byk. CkopocTh 3ByKa. ' poMKOCTb 3BYyKa.
323 Bricora ToHa. Tembp 3ByKa
S04 DJIEKTPOMAarHuUTHbIE  BOJHBL. Y CIIOBHS

HU3JIyUYCHUA  DJICKTPOMAIrHUTHBIX  BOJIH.




5.3

525

B3anmuas opuenranus BektopoB E, B u v

B BHeKTpOMaFHHTHOﬁ BOJIHE B BaKyyMe€

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHe, TPEeTOMIICHUE, TOJApU3aLus,
mudpakmus, uaTepdepeHus. CKopocTh

SJICKTPOMArdHUTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHnEe 2IEKTPOMarHuTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I pPagruocCBiA3U U TCICBUACHUA.
PaI[I/IOJ'IOKaLII/IH. BHeKTpOMaFHI/ITHOC

3arpsA3HEHUE OKPYKAOLIEH CPeJIbl

5.2.8

5.3.1

TexHu4ecknue yCTpOHCTBA: MY3bIKaJIbHBIC
WHCTPYMEHTBI, YJIBTPa3BYKOBas
JUArHOCTHKAa B TEXHUKE W MEIUIMHE,
pamap, pagHONPUEMHUK,  TEJIECBU30D,

anTeHHa, Tenedon, CBU-neup
OIITUKA

HpHMOHHHeﬁHOe paciupoCTpaHCHUC

cBeTa B OAHOPOAHOM cpene. JIyd cBera

5.3.2

OTtpakeHue cBeTa. 3aKOHBI OTPaKEHUs
cgeta. [locTpoenue n3o0pakeHHil B IIIOCKOM

3epKajie

533

IIpemomiieHne cBeTa. 3aKOHBI IPETIOMIICHUS
CBeTa. AGCOMIOTHBIN II0Ka3aTelb

MpeTOMIICHUS

534

5.3.5

Iomxoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHbIN Yyroyl NOJHOTO BHYTPEHHETO

OTPAKCHUA

Hucnepcust  cBera. CIlIOXKHBIM cocTaB

oenoro ceera. Llser

5.3.6

CoOuparone U pacceuBarollue JIMH3bI.
Tonkasa nuH3a. DOKyCHOE PACCTOSAHUE U

OIITH4YCCKasA CcHJIa TOHKOH JIMH3HI.




5.3.7

IToctpoenue M300pakeHH B
coOMparoMX U PACCEMBAIOIIUX JIHH3aX.
@opmysla TOHKOM JHUH3BL. YBEJIUYECHUE,

aBaeMoe JIUH30U

[Tpenenst MPUMEHUMOCTH

r€OMETPUYECKON ONTUKH

5.3.8

Wutepdepenus  cBera. KorepeHnTHbIe
UCTOYHHUKU.  YCioBUSL ~ HaOIIOAEHUS
MaKCUMyMOB 51 MHHUMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(l)aBHI)IX KOI¢pCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakmuss  cBera.  [udpaximonHas
pemérka. Y cioBrue HaOII0IeHUS TJIaBHbBIX
MaKCHMYMOB npu MaJICHUU
MOHOXPOMaTH4YECKOTO cBeTa Ha

TU(GPaKIUOHHYIO PEIIETKY

5.3.10

5.3.11

5.3.12

Honxpmauna CBCTa

TexHuueckue yCTpoilcTBa: OUYKH, JyIma,
¢doToanmnapar, NPOEKIUOHHBIN ammapar,
MHUKPOCKOI, ~ TEJIECKOI,  BOJIOKOHHAas
OITHKA, nudpakimoHHas — pemeTka,

oJsIpon g

[Tpaktuyeckue  pabGotel.  M3mepenue
IoKa3zaresns npesnomienus. Mccnenosanne
CBOWCTB  M300pakeHMH B  JIMH3aX.

HabGmronenue aucnepcun cBeta

SJIEMEHTAHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHnIBI MPUMEHUMOCTH KJIACCHUYECKOU
MEXaHUKHU. ITocTymater TEOPUHU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOAYJISl CKOpPOCTH CB€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHINTEHHA

6.2

OTHOCUTEABHOCTD OJIHOBPEMEHHOCTH.
3amMemJiecHHe BPEMEHH H  COKpAIICHHE

JIIAHBI




6.3 DHeprusi U UMIyJIbC CBOOOHON YaCTHUIIBI

CBsi3b MacChl C SHEPTUEH U HUMITYIIbCOM
6.4 CBOOOJHON YaCTUIBl. OHEPrusi IMOKOs

CcBOOOIHOM YaCTHULIbI

KBAHTOBAA ®U31KA

BJIEMEHTBI KBAHTOBOU OITTUKU

®otonsl. Dopmyna Ilianka cBsA3M
7.1.1 sHepruu (POTOHA C €T0 YACTOTOU. DHEPTHs

¥ UMITYJIEC )OTOHA

OTKpbITHE u HCCIIeIOBAHKE
7.1.2 dorordpdekra. Onwiter A.I'. Cronerosa.

3axonbl poTtorddekrra

YpaBHeHue OHHINTEHHA IS
7.1.3 dorordpdekra.  «KpacHas  rpaHHIAa»
dboTodrddekra
7.1.4 Jasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XUMHUYECKOE JEHCTBUE CBETA

TexHuueckue ycTpoicTBa: (OTOIIEMEHT,
7.1.6 doronaTyuk, COJIHEYHas Oarapes,

CBCTOOMNOO

CTPOEHUE ATOMA

Monens aroma ToMcoHa. OTBITEI
7.2.1 Pesepdopaa mo uccienoBaHuio CTPOCHUS

aroMma. HnaHeTapHaﬂ MOJCIb aTOMa

[Toctrynatet  bopa.  UMznydyenue wu
noryomeHne (GOTOHOB TMpH  TMEpexoje
7.2.2 aToMa C OJIHOTO YPOBHS JHEpPruu Ha
apyroi.  Buper  cnektpoB.  CrekTp

YPOBHEW 3HEPrUU aTOMa BOJOPOJA

BosHOBEIE cBoicTBa yacTHll. BOJHBI 1€
bponns. KopnyckynsipHO-BOIHOBOM
7.2.3
nyanmu3M. Jludpakius 27IeKTpoOHOB Ha

KpHUCTaiax




7.2.4

7.2.5

7.2.6

CrioHTaHHOE U BBIHYKJIEHHOE U3JIy4YEHUE.
YcTpoiicTBO M IPUHLKI pabOTHI Jlazepa
TexHuueckre ycTpoucTBa: CIEKTPATbHBIN
aHanu3 (CIEKTPOCKOMN), Jlazep, KBAaHTOBBIN
KOMIIBIOTEP

[Ipaktnueckue pabotel. HabOmroneHue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Metonpl HaOMIOACHUS W PErHCTPALUU

QJICMCHTAPHBIX YaCTHUI]

OTKpbITHE PAAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuro cocraBa
paanoakTuBHOTO u3nMydeHus. (CBoicTBa
anbda-, Oera-, raMMa-Hu3JIyqdeHusl.
Bnusiaue paguoakTHBHOCTH Ha IKUBBIC

OpraHUu3MbI

OTkpelTHE TPOTOHAa W  HEWUTpOHA.
Hyxnonnast monens snpa ['eitzenbepra —
WBanenko. 3apsn sapa. MaccoBoe uucio

sapa. U3oTonsl

7.3.4

7.3.5

Anbda-pacrna. DNIEeKTPOHHBIHI u
MO3UTPOHHBIA  OeTa-pacman. [amma-
U3JIy4eHHe. 3aKOH  PaJMOaKTHUBHOTO
pacrnaja

OHeprusi CBSA3M HYKIOHOB B  sJIpe.

Anepubie cuibl. Jlepext Macchl sapa

7.3.6

H)lepHBIe PCaKuu. ILCJ'ICHI/IC 1N CHUHTEC3

saep

7.3.7

Anepubli  peaktop.  TepmosinepHBbIit
cunre3. [IpoGneMbl ¥ MEpPCHEKTUBHI
SIIEPHOM  AHEPreTUKU. DKOJOTMYECKHE

aCIEKTHI SNCPHON SHEPTETUKHU




7.3.8

OnemeHTapHble  4actulibl.  OTKphITHE
[IO3UTPOHA. @DyHaaMeHTaIbHbIE

B3aUMOJIEVCTBUS

7.3.9

TexHudyeckue yCTpOMCTBA:  JO3UMETD,
kamepa BunbcoHa, sAepHBI peakTop,

aroMHas bomba

7.3.10

[Tpaktnyeckue pabotel. HccnenoBanue
TPEKOB YacTUI] (o TOTOBBIM

dororpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3mHOoro Heba. Co3Be3nus, spKue

3Bé3IU>I, IINTAHCTBI, X BUANMOC IBUXKCHUC

Comueunast cucreMma. llimaHeTsl 3eMHOM
rpynmnbl.  [lmaHeTbl-ruranTel M UX
CHYTHI/IKI/I, KapJII/IKOBI)IC IIJIAHCTHI. Ma.]H)Ie

tena COIHEUHOH CHCTEMBI

Connue, dQorochepa u armocdepa.

CotHeuHast aKTUBHOCTD

8.4

Hctounuk sHeprun ConHua u 3B€311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, paJinyc, TEMIIeparypa,
170:¢ B3aMMOCBSI3b. Hwnarpamma
«CTIEKTpaJIbHBIA  KJIACC — CBETHUMOCTbHY.
3BE3abI IVIABHOW  ITOCJIEIOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY JJIs

3BE37] ITIaBHOH MOCIEN0BATEILHOCTH

8.6

Buyrpennee CTpOCHHUE 3BE3.
CoBpemeHHbIE MIPEICTABICHUS (o]
IIPOUCXOXKIEHNU U 3BoIroLH COoJHIIA U 3BE3 L.

Irtansl )KU3HU 3BE3]T

8.7

Mineunbii Ilyte — nHama [Manaktuka.
CnupanbHass  cTpykrypa  l'anmakTuku,
pacnpezneneHue 3BE3N, raza U IbUIM.

Ilomoxxenue wu aBrkenne CoiHIa B




8.8

lanaktuke. Ilmockas u cdepuyeckas
noacuctemsl ["aakTuku

Tunel ranaktuk. PaguoranakTukka U

KBazapbl. YEpHBIE ABIPHI B sAPAX FalaKTUK

8.9

Bcenennas. Pacmmpenne BceneHHOM.
3akoH XaOOma. Pazberanue ramakTuk.
Bospact u paaunyc BceneHHoii, Teopus
Bosbmioro B3pbiBa. Mogenb «ropsiuei

Bcenennoi». PennkroBoe u3nyyenue

8.10

MacmrabHast  cTpykTypa BceneHHOM.
Meraranaktuka. Hepeménnsie mpooaeMbl

aCTPOHOMHUU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» ®uzuka. 10 knacc. Mskumes I'. 4., byxosues b.b., Corckuii H.-H.; mon
penaknueti [TapdenteeBoit H.A. AknronepHoe o6mecTBo «M3marenscTBo
«IIpocsemienne»

» ®usuka. 11 kimace. Mskuiues I'.4., byxosues b.b., Hapyrun B.M.; nox
penaknueti [TapdenteeBoit H.A. AknronepHoe o6mecTBo «M3marenscTBo
«IIpocsemenue»

METOJNUYECKHUE MATEPHUAJIBI I YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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