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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, mnpencraBieHHbIXx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4aromuxcsa 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
1eNU U3ydeHus (U3UKU Ha YPOBHE CPEAHETO O0IIEero 00pa30BaHuUsl, MNIAHUPYEMBIE
pe3ynbTaThl OCBOEGHHS Kypca (PU3UKW: JIMYHOCTHBIE, METaIllpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpykaromiem mupe. IKoabHBIN Kype GU3NKU — CHCTEMOOOpa3yIOIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTa, OCBOCHHS KOCMOCA,
MOJIYYEHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUpPOBaHME yMEHUN MPUMEHATH HAYUYHBIM METOJ
MO3HAHUS NP BBIMOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBAHHIMA.

B ocHOBY Kypca pusuku 11 ypoBHS CpeaHETO 0011ero 00pa3oBaHUsI IOJI0KEH
pSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

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



Hoes cenepanuzayuu. B COOTBETCTBUM € HEW MaTepuall Kypca (U3UKU
o0benuHEH BOKpYr ¢usnyeckux Teopuil. Bemymwmm B Kypce sBisercs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYIOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN HU3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEJIECHUSA DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKH Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, TPaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBICHUH U MPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0/ B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAIBHOM AESITEITbHOCTH O00YyYaroIMXCs.
J1;1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMBI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Boijenenrie B yka3aHHOM MepeyHe J1abOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS yYaCTHUKAMU 00pa30BaTeIbHOrO IMpoliecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kKabuHeta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTcsl OBJAJCHHE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHMMaHUE yesieTcs pEIICHNI0 PACUETHRIX M KAU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3MYecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEpPHOCTH KaK M3 OJHOr0 paszfeia Kypca, TaK W MHTETPUPYS 3HAHUSA M3
pa3HbIX pa3naesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NTPOTEKAHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKArOIIeH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYallMd MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapakTepa.



B cootserctBuu ¢ TpedoBanussMu @PI'OC COO k MaTepHATbHO-TEXHUYECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKK HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOMHETa MpPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTre GU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JeMoHCTpanimoHHoe o0OopyaoBaHue (opmMupyercs B COOTBETCTBHUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIIEHHbIX B IporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMUSI ~M3y4aeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJOBAHUS JIOJDKHBI OBITH IMOCTPOEHBI HAa KOMIUJIEKCHOM
UCIIOJIb30BAaHNU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaAHUU SBJISTFOTCS:

o (opMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yuyeHHUsI OCHOB
CTpOCHHMSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE YMEHUU OOBSICHATH SBICHUS C HCIOJIb30BAHUEM
bu3nyeCKuX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

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

JlocTrxeHrne ATUX Iene oOecrednBaeTCsl pElIeHHeM CIeIyIOINX 3a1ad B

nporuecce U3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHEro o01ero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAS MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SIBICHUA B TPUPOAE U [N TMPUHATHUS
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CIOCOOOB peHICHUS pa3IMYHbIX 3a7a4 C SIBHO 3a/IaHHOM
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIIOBHMM JJIS Pa3BUTHSI YMEHMI MPOEKTHO-NUCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEleN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENAaeT BBIOOP
IpOBeNEeHHUsST J1a0OpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HayuHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢u3NYECKUX SBICHUM M mporeccoB. HaydHble THMOTE3bI.
dusnuecKkue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCHUTENBHOCTh MEXAHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepeMeIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuonuHeitHoe nBrkeHuE. [[BUKEHNE MATEPUAIBHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 7151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKonapxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUS U cuiia TpeHus nokosi. KoadduimeHt Tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUsS HWMITYJIhCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJNIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUL[ BemlecTBa. MoAenu CTpPOEHHUsI Tra30B, XUJIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopgens  uneanmbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  ra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJUHAMHKH K u3ompoieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

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

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TerwtoBod mammHbl. [{ukn KapHo m ero koaddummeHT moiae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPrud Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1nabaTHOMY PaCIIMPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM ).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoonvl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpUcTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYYEHUSI COBPEMEHHBIX MaTEpPUaJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenue npu moHW>KEHHOM JIaBJICHUH.

CriocoObI M3MepeHus BIaKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIECHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMoHCTpauust KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuid 3aps. /[Ba Buaa 3neKTpUUEeCKUX 3apsiioB.
[IpoBOAHUKM,  JUANEKTPUKH U  TOJYNPOBOJHUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUUYECKUN 3apsij.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  I[IpuHuumn



CYyNEPHO3ULIMMU 3IEKTPUUECKUX Mojel. JInHuM HanpssKEHHOCTH AIEKTPUUYECKOTO
OJISl.

PaGota cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 1151 ydacTka HeTH.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaieIbHOE, CMEIIAHHOE COETMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
nmoJIynnpoBogHUKOB. CBoiicTBa P—N-niepexonaa. [lomynmpoBoIHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuii Tok B Tra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

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

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHUKA TOKA W €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHWe CHUCTEMbl ypaBHEHUM, JuHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX T, )KUJKOCTEH U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, NOJIIWIHUKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe noje. I1eKmMpPOMAZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWHA. [[pUHIIMI Cynepno3nIMy MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYKUMU. KapTuHa NMHUKA MAarHUTHOM WHIAYKUIHUM T10JIS
NIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapThHa JMHUHA WHIYKIIAU
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIrO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HallpaBJIeHUE. [[BU)KEHHUE 3apsSyKEHHON YaCTUIIBI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILIAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »ieKkTpuyeckoe ToJsie. DJIEKTPOJBIXKYIASA CUJa WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE MPHUMEHEHHE: TOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUnmHble KOJ1€0AHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npu rapMOHUUYECKUX KOJICOaHUSX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBnenne o 3aryxarouux KojieOaHUsIX. BbIHYKI€HHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaGmronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogens TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanne nepeMeHHOTO TOKA B LIEMH U3 MOCIEA0BATENbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacripocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIC BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
unTepdepenius. CKOpocTh IEKTPOMATHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE IMPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HaOmronenue oTpakeHus U MPEJIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOU KoJeOaHuH.



HccenmenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, ITPETTOMIIEHUE,
noJisipu3anus, 1udpaxius, HHTephepeHIINs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

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

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparoniyie 1 paccerBarolye TuH3bl. ToHkas nH3a. DOKyCHOE pacCTOsIHUE
U omnTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuTepdepenunss cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcCIoBUE HaOMIOACHUS
IJIABHBIX ~MAaKCUMyMOB TIpM  MaJE€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMoIMHEHOE PpPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO NPU3MBI.

[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHune nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB N300paKeHUI B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C JHEPrUEr U UMITYJILCOM PEIATUBUCTCKOM YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Hepruu GOTOHA C €70 YACTOTON. DHEPrus
U UMITyJbC (pOTOHA.
OTtkpoiThe 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dbororddexra. YpaBHenue DiinmreitHa s gorodrddexra. «KpacHas rpaHuna»

dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
dboToaaTuMK, COTHEUHAas OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenue wu moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIEKTp YpOBHEM 3HEPTUU aTOMa BOJIOPO/IaA.

BousHoBbIe cBolicTBa yactull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOHMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Monens onbita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paJuoakTUBHOTO
uznyyenus.  CpoiictBa  anbda-, Oera-, ramMma-usnydyeHus.  BuusHue
PaZ0aKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eitzenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Maccel siapa.

Snepneie peakunu. [lenenue u cuHTe3 AI€Ep.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBID)KCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprun ConHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTbY» JJIsI 3BE3] TJIABHOM NOCJIENOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKACHUN U 3BoMtonnK CoOJIHLA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
aACTPOHOMHUU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, pOJib (U3UUECKOU TEOPUU B
dbopMupoBaHUY MPECTABICHUHN 0 (PU3NIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHpa B OOHIEM psily COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonoeusa: snextpuueckue SBICHUS B KUBOM Mpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKAsI CTPYKTYypa TBEPIBIX
TeJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTNICCKON PEeETKH, CIEKTPATBHBIA aHAJHN3.



l'eocpaghus:  MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTpOIEpenad, IEeHEpaTop IEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOro npenmera «Dusukay T0oKHbBL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIUKA O0YYaIOIIEeTOCs! KaKk aKTUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBbHOCTh B MHTEpPECax TI'PakIaHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IPaXKTaHCKON UIAEHTUYHOCTH, TAaTPUOTU3MA,

IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3Nu4yHbIM cdepaMm mpodeccroHaNbHON NeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymei mpodecCuu 1 peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHKE U OCYILIECTBICHUE AEHCTBHUIM B OKPY>KAIOIIEH CpeJie Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
WHIUBUYAJIHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMH MOHSATHUSIMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMU Y4€OHO-HCCIEA0BATEIHCKON U MPOEKTHOM JAeSTENIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7a4 (U3UYECKOTO COJCp>KaHUS, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPXKACHU, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JOCTOBEPHOCTD, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKEe B MPAKTUYECKYIO 00IacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IE€Th HaBbIKAMH MOJIy4€HUs MHPOpMaAlUU (PU3UUECKOrO COJIEp)KaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IPEICTABJICHNUS,

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOpM HH(DOpPMAIMOHHON
0e3011acHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITh OOIIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pachpenensaTh poid C y4€TOM MHEHUH yYacTHUKOB, OOCYXKIaTh pe3yJbTaThI
COBMECTHOM paboThI;

OIICHWBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, MTPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PHUCKH W CBOECBPEMEHHO IPUHUMATH PEIICHUS IO HUX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
buszuke g ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, TIPEAIOIar afOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HYMOIIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonity o6yuenus B 10 kiacce nmpeaMeTHbie pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuaibHas TOUYKa, UHEpIUaJIbHAs CUCTEMa OTCUYETA, aOCOTIOTHO TBEPOE TEO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJl, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHHMS BEIIECTBA U



AJIEKTPOJMHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIUHEHHOE IBIKECHNE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddys3us, OpOyHOBCKOE IBIKEHUE, CTPOCHUE KUIAKOCTEH W TBEPIBIX Te,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHHE, KPUCTAJUIM3AlUs, KUIEHHE, BIIaKHOCTh
BO3lyXa, MOBHIIICHUE ABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY MapaMeTpaMU COCTOSHHUS Ta3a B M30MPOIECCax, ICKTPHU3AIUs Tel,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYeCKash dHEPrusl, MOTCHIMAIBbHAS YHEPIHsa, MEXaHUICCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONHUCAHWW TPABWJIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITMIMHAMU;

ONKMCHIBATh M3yYEHHBIC TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIC SIBJICHUS,
UCTIONIB3Ysl (M3WUYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHssa
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBIKEHUS MOJIEKYJI, CpEeIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, padora rasa,
KOA((PUIIMEHT TMOJE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENS;, IIPH OINMMCAHWUN
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIWYUH, WX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OIMKMCHIBATh U3YUYCHHBIE AICKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PHU3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIIEKTPUYECKOE T0JIC, HAMPSHKEHHOCTD TOJIS, MMOTEHITNAN, Pa3HOCTh MMOTEHITNAJIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHWS] W €JIWHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTAHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHUYNHAMH,

aHAM3UPOBaTh (PU3MUYECKHE TMPOIECCHI U SBIICHUS, UCIOJIB3YysS (PU3HUCCKHEC
3aKOHBI U MPUHIIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHUYECKOW DHEPrHuH, 3aKOH COXpPaHEHUS WMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYIIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOIIOTHON TeMIepaTypou, MepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHUS
AJIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pas3inyaTh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMITBI ACHCTBHS MalTiH, TPUOOPOB U TEXHUUIECKHIX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyrpoBaTh MpodaeMy/3aady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOUPAThH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (POPMYITHUPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaThb H3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(GuKcHpOoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
TaONuUIl ¥ TpauKOB, IeTaTh BEIBOJBI IO PE3yIbTaTaM UCCIIeIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEoOXOoJuMbIe JUJIsl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl U OIEHUBATh PEaJIbHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IENIOYKY PACCYKICHUU C OMOpON Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIHOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIMNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIApHON HWHGOPMALMK, TOJYYEHHOM W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOydaeMylo HH(POPMAIIHIO;

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

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecnieueHnss OE€30MACHOCTH TMPHU OOpALIEHUH C MPUOOpaMH W TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TpyMNe C BBHIMOJIHEHHEM PA3JIUYHBIX COIUANBHBIX pOJICH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHJAPTHBIX CUTYyAalUsX, aJ€KBaTHO OLIEHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K kon1y o0yuenus B 11 kiaacce npeMeTHbIe pe3yIbTaThl HA 06230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHS U3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHU U KBAHTOBOW (DPM3HKHU: IJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W

AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YAd (PU3NYECKUE BEIUUYHHBIL:
DIIEKTPUYECKUN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKLIUS MarHUTHOTO MoJs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuN B KoJeOaTeNTbHOM KOHTYpE, 3apsi]l U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
(bopMyIIbI, CBS3bIBAIOLINE JAHHYIO (DU3UUECKYIO BETUUHHY C JPYTUMH BEIUYUHAMH;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3YS
busznyeckue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBsI3U



aTOMHBIX SIZIEp, TP ONMUCAHWU TMPABWIBHO TPAKTOBATh (HU3UYECKUNA CMBICIT
UCIIOJb3YEMbIX BEIMYUH, UX OOO3HAYCHHS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3MUYECKHUE TMPOIECCHl U SIBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOIO U NapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PacnpOCTpPaHEHUs] CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PAaJIMOAKTHUBHOIO pacnajaa, Mpy 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHIYKIMM MATHUTHOTO MOJIsI TPOBOJHUKA
C TOKOM, cujibl Amrnepa u cuibl Jlopenua;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUH: TpPH 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUS, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PM3UUECKUX BEIMYMH C UCTIOJIb30BAHUEM TPSIMBIX
W3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEAECHUMU UCCIEIOBAHUM B
pamMKax ydeOHOro SKCIEpUMEHTa, YyueOHO-HCCIEeIOBATEIIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCTONB3YS (PU3HUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUA 331a4u
BEIOMPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3UUECKHE BEIMUUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;



pemaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTHYECKH HETPOTHUBOPEUUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH JUIsl TIOMCKA, CTPYKTYPUPOBAaHHs, HHTEPIPETAUUN U IPEICTABICHUSA
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO MCIOIb30BAHUS B MIOBCETHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpynme C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TpyNIbl, pPAalMOHAIBHO paCHpenessaTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESTENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Konrpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

®da30Bble IEPEXOBI

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



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

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
29 MexaHN4YeCKHUe U DJIEKTPOMArHUTHbBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CIENUATTBHON TEOpUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmorexa IIOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngs?ﬁr?]?:;(sigrou/g £41097¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 Et?fsj:l;l;fgsigroullé £41007¢
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBbBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yjabTara

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

10.1

10.2

10.3

JleMoHCTpHpOBaTh Ha TpUMEpax poib M MecTo (U3HKH B
(dbopMUPOBaHUN COBPEMEHHON HaYyYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKU U TEXHOJIOTH, B MPAKTUYECKOU AEATEIbHOCTH
Troei

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3UUECKUX MOJICIICH:
MaTepuagbHas TOYKA, MHEPIHAIbHAS CHCTEMAa OTCYETa, aOCOOTHO
TBEPOE TEJ0, UICATIbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, JKUJIAKOCTEN 1
TBEPABIX TEJ, TOYEUYHBIA DJIEKTPUUYECKUN 3apsAl — NpPU PELICHUU

bu3nvecKux 3a1a4

Pacno3naBath ¢usnueckue siBIeHus (Ipolecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETHUYECKON TEOpHUu
CTPOCHHSI BENIECTBA M JJIEKTPOJAWHAMHUKHA: pPABHOMEpPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE, CBOOOIHOE Ta/IeHue
TeJ, JABM)KEHHUE I10 OKPYXHOCTH, MHEPLHMs, B3aUMOJACHCTBUE Tel;
nudady3usi, OpOYHOBCKOE JBWIKEHHE, CTPOEHHE KHUIKOCTEH u
TBEPABIX TeJ, W3MEHEHHe o00béMa Tel IMpHd HarpeBaHUH
(oxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, UCHapeHue, KOHAEHcalus,
MJIaBJICHUE, KPUCTAIM3AIMs, KHUIICHHE, BIAKHOCTh BO3/yXa,
MOBBIIIICHWE JaBIICHUS Ta3a MpPH €ro HarpeBaHWM B 3aKPBITOM
cocyzie, CBSI3b MEXIy TlapaMeTpaMH COCTOSHHSI Ta3a B

H3o0Iponeccax; 3JICKTpU3aus T, B3aUMOJICHICTBUE 3apgaa0B

10.4

OnuceiBaTh MEXaHWYECKOE JIBUKEHHE, HCHOJb3ysd (U3NYECKHe
BEJIMYMHBI: KOOPAUHATA, IIyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, HMIYJIbC Telna, KUHETUYEeCKas JHEprus,
MOTEHLIMAJbHAs DSHEPrus, MexaHudeckas paboTa, MexXxaHUYecKas
MOIITHOCTh; TNPH OMHMCAHUHM IPABUIBHO TPAKTOBATH (HUIUUECKHUN
CMBICJI HCHOJB3YyEMBIX BEJIWYMH, UX OOO3HAUCHHS M EIUHUIIBL,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE TAHHYIO (U3NYECKYIO BEIUUUHY

C ApYTYMMHU BCINYHUHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBBHIC
SIBIICHUS, HUCHOJb3ys (U3MUECKUE BEJIUYMHBI: JaBJICHHE Tras3a,
TEeMIeparypa, CpeAHsss KHHETHYeCKas SHEPrus XaoTHYECKOTO
JBYDKEHHUS MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOT0 JCHCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECKUI  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX OO03HAYEHHUS M CIAMHHUIIBI, HAXOIUTh
GbopMyJibl, CBS3BIBAIONIME JAHHYIO (QU3UYCCKYIO BEIHYHUHY C

JpPYTAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE DSJEKTPUYECKHE CBOMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3Ys (U3NIECKUE
BEIIMYUHBL:  DJICKTPUYECKUM  3apsl,  DIEKTPUYECKOe  IOIe,
HaIPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLHUAJIOB; IIPH
OIIMCAaHWM  NPABUIBHO  TPAKTOBATH ¢uznyeckuii  CMbICI
UCMOJIb3yeMbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (U3NYECKYIO BETUUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHaATM3UPOBaTh (PU3UUECKUE TPOLECChl U SBJICHHUS, HCIIONb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOT'O TATrOTeHMs, |,
I1 u 111 3axons! HhtoTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON dHEPTuH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHLIUII CYTIEPIIO3ULIUH CUJI, TPUHIIUI
paBHONpABUS HHEPUMAIBHBIX CUCTEM OTCYETA; MOJIEKYJSIPHO-
KMHETUYECKYIO TEOPHIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpelHel KMHETUYECKOW SHEPruu TEIUIOBOTO JBMKEHUS MOJIEKYN C
abCOIIOTHON TeMIlepaTypoid, epBbId 3aKOH TEPMOJNHAMHKH; 3aKOH
COXpaHEHMsI DIIEKTPUYECKOro 3apsaa, 3akoH KysoHa; mpu 3ToMm
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe

BbIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH

10.8

10.9

OOBSCHATD OCHOBHBIE TPUHIUIIBI JACHCTBUS MAIWH, NMPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pazNU4aTh YCIOBUS HX 0€30MacHOTO

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HU

BEIIOTHATE AKCIIEPUMEHTHI TI0 UCCIEIOBAHUIO (PU3UUECKHX SBICHUIN
" IpoHecCoOB € UCIOJIb30BAHUCM IPSAMBIX U KOCBCHHBIX H3MepeHHI>'I;
pu AToM GOPMYITHPOBATH POOIEMY (3a/1a4y) ¥ THUIIOTE3y YYEOHOTO
OKCIIEpUMEHTa,  cOOMpaTh  YCTAaHOBKY W3  MPEUIOKEHHOTO

000py10BaHUs, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBI




10.10

OcymiecTBisATh TpSIMbIE W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus u

HCIIOJB30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpCIHHOCTCfI I/ISMCpCHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBATh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IEIATh BBIBOIBI IO

pe3yJibTaTaM MCCIe10BaHUs

10.12

10.13

10.14

CobOmrogate mpaBuiaa 0€30MacHOTO TpyAa TMPH  MPOBEICHHUU
UCCIEOBAaHU B paMKax Y4eOHOro »SKCIEPHMEHTa, Yy4eOHO-
UCCJIEIOBATEIbCKOM U MPOEKTHOM JESTENFHOCTH C UCIIOJIb30BAaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI10BaHUS

Pemartp pacu€rHble 3a1a4u ¢ SIBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI M TPHHIIMITBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJla4yd  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
buznyeckue BeIMUUHbI U POPMYIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
MPOBOJUTh PAaCUYEThl M OLIEHUBATh PEATbHOCTh IOJYYEHHOIO

3HaYeHUS PU3NYECKON BETMUUHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIEHUIN C OIIOPON HA U3YUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

10.15

Hcnonp3oBaTh Mpu pelIeHWH Y4eOHBIX 3aJad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMH JUIsl TMOWCKA, CTPYKTYpPHpPOBAHUS,
UHTEpHpeTaliyl U MpeJCTaBIeHUs] yueOHOH M Hay4YHO-TIOMYJISIpHON
MH(pOpMaLIKH, MTOJYYEHHON U3 Pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh MOJIy4yaeMyro HH(pOpMaIuio

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUMCKUX U 3apyO€KHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JuId  oOecriedeHHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd U TEXHUYECKUMM YCTPONCTBAMH, JJIsi COXpaHEHHs
310pOBbsI M COOJIONEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHUS B

OKpYKarollen cpene

10.18

PaGoTaTh B rpyInie ¢ BHIITOJIHEHUEM Pa3IUYHBIX COLUATIBHBIX POJIei,
IUTAHUPOBaTh  paboTy TPYIIbI, palMOHAIBHO  pPaCHpelnessTh

00s3aHHOCTH U IIaHUPOBATL ACATCIBHOCTL B HCCTAHAAPTHBIX




11 KIIACC

CUTyalludax, aICKBATHO OLICHHWBATL BKJIAJ KaXA0ro M3 Y4YaCTHHUKOB

TPYMIBL B PEeLICHHE pAaCCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpPOBEPAEMOro
pe3yJjbTara

111

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

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

JIOJIEH, LIEJTOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpPa

11.2

11.3

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3UUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHasi MOJIEIb aTOMa, HyKJIIOHHAs!

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

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChI) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJIEKTPOJUHAMUKM U  KBaHTOBOW  (DU3UKU:
DIIEKTPHYECKasl TMPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAs WHAYKLHUSA, JEHCTBHE MAarHUTHOTO MO Ha
MPOBOAHUK C TOKOM M JIBIKYIIUUCS 3apsif, SJIEKTPOMArHUTHHIE
KojeOaHusT W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHHe, UHTeppepeHuus, audpakuus U
NOJISIpU3aLUs CBETA, JUCIEpPCHs CBeTa, (POTOINEKTpruIecKuil 3 dexr
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3ZHUKHOBEHUE JIMHEHUYATOTO
CIeKTpa aToMa BOJOPOJA, CCTECTBEHHas H  HMCKYCCTBEHHAs

PaarnOaKTUBHOCTD

11.4

OmnuceiBaTh W3y4YEHHBIE CBOWCTBA BemIeCTBa (JIEKTPUYECKHE,
MarHUTHBIE, ONITUYECKUE, DNIEKTPUIECKYIO IIPOBOIUMOCTD PA3IIUYHBIX
Cpel) © DIEKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
du3nYecKue BEIUYHMHBI: JJCKTPHUSCKHWA 3aps)l, Ccuia TOKa,
AJIEKTPUYECKOE  HAMPSOHKCHHE, DJJCKTPUYECKOE  COMPOTHBIICHHE,
pasHocth noreHuanos, J/IC, pabota Toka, HHIYKIUS MAarHUTHOTO
noisi, cuna Amrmepa, cuina JIopeHIa, WHIYKTUBHOCTHh KATYIIKH,
SHEPrusl JIEKTPUUECKOr0o M MarHUTHOTO TOJeH, Mepuoa U 4acTtoTa
KoJieOaHu# B KOJIeOaTEIIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B ITPOIIECCe

TapMOHUYECKUX  JJCKTPOMAarHUTHBIX  KojeOaHMWi,  (oKycHoe




11.5

pacCTodHnUC U ONTUYCCKAaA CHUJIa JIMH3bI, IIPpHU ONMCAHWUW IIPAaBUJIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCHOJIB3YCMBIX BCJIIMYUH, HUX
0003HaYeHUsT U CAWHUIOBI; YKa3bIBaTb (l)OpMy.]'II)I, CBs3bIBAaIOIINEC

JaHHYI0 (PU3UYECKYIO0 BETUUUHY C IPYTUMH BeIMYMHAMHU

OnuceiBaTh  HM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3UUECKHUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MUMITYJIbC (OTOHA,
NEepHO/JI II0JIypaciiaja, 3HEPIrus CBSA3H aTOMHBIX S7Ep; IPU ONMCAHUU
OPAaBWJIBHO TPAKTOBAaTh  (PU3UYECKHH CMBICT  HCHOJB3YEMBIX
BEJIMYMH, MX OO0O3HaueHUs M EIUHMIIBI; YyKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAaHHYIO (U3WUECKYI0 BEJIMYHUHY C JIPYTHUMH

BEIWMYMHaAMU, BBIYHUCIATHh 3HAYCHUEC (1)I/I3I/Iq€CKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (PU3MYECKHE TPOLECCHl M SBJICHUS, HCIOIB3YA
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuleIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jlxoyis — JIeHna, 3aKOH 3J1€KTPOMArHUTHOM MHIYKIUH, 3aKOH
IPSIMOJIMHEHHOT O pacpOCTPaHEHUI CBETA, 3aKOHBI OTPAaXKEHU CBETA,
3aKOHBl IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHAa s
doroddexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMIyJIbCa, 3aKOH COXPAHEHUs DJIIEKTPUYECKOIro 3apsijia, 3aKOH
COXpaHEHUs MaccoOBOrO  4Mcia, MocTyndarsl bopa, 3akoH
PaAMOAaKTUBHOIO paclaja; MpH JTOM pa3IMyYaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MAaTEMaTHUECKOE BBIPAXKEHHUE U YCIOBHS

(rpaHuLbl, 006J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'IHTL HaIpaBJICHUC BCKTOpAa HWHAYKIUU MArHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3epKajgoM, TOHKOW JIMH30M

11.9

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIIEeI0BAaHUIO (PU3NUECKUX SBJICHUIN
U TIPOIIECCOB C HCIOIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
pu 3ToM (GOpMYIHPOBATE MPOOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
OKCIEpUMEHTa,  coOupaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO

000py0BaHus, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBIITh NpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM COCO0 M3MEpPEHUs U

HCIIOJB30BaTh N3BCCTHBLIC MCTOAbI OLICHKHA HOFpGLHHOCTGﬁ I/ISMepeHI/Iﬁ

11.11

HCCJ’ICI{OB&TB 3aBHUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIIMYHH C UCITIOJIB30BaHHUEM

OPSAMBIX WM3MEPEHUM; IIPU OTOM KOHCTPYUPOBAaThb YCTAHOBKY,




(buKCUpPOBATh PE3YJbTATHI MOTYYCHHON 3aBHCHUMOCTH (PU3NYECKUX
BEJIMYMH B BHJIE TAOJIUIl U TPAPUKOB, EJIaTh BBIBOBI I10 PE3yJIbTaTaM

Hucciaca0BaHusA

11.12

11.13

CobOmoate TpaBmiia 0€30MacHOrO Tpylda NpH IMPOBEICHUU
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEI0BATENILCKOW U MTPOCKTHOM IEATEIBHOCTHU C UCIIOIB30BAaHHEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyI0BaHUs

Pemate pacu€THble 3a1a4M ¢ SBHO 33JJaHHON (PU3NYECKO MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘~I€CKI/IC 3aKOHbI WM IMPUHOMUIIBI; HA OCHOBC aHalin3a
yCIOBHS 33Ja4d  BbBIOMpaTh (U3UYECKYI0 MOJENb, BBLIEIATH
¢du3nyeckre BeJIMYUHBI U (POPMYIIbl, HEOOXOAUMBIE 115 €€ pelIeHus,
IMPOBOANTD paCLIéTI)I N OLNCHUBATH PCAIbHOCTHL IIOJIYUYCHHOI'O

3HAYCHUS (PU3NICCKON BETUIHHBI

11.14

Pemate  kauecTBEHHbIE  3aJaud:  BBICTPAauMBAaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUM C ONTOPOI HA U3yUYECHHbBIE

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

11.15

Hcnonb3oBaTe MpHU pelIleHUMH Y4eOHBIX 3a/7ad COBpPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMU sl TMOUCKA, CTPYKTYpUpPOBaHMS,
MHTEpIIpETallMi U TPEICTaBICHUsS y4eOHOW M HAy4YHO-TIOMYJISIPHON
MH(pOpMaLIKH, [TOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKU

AHAJIM3UPOBATH MOJYIYACMYIO I/IH(l)OpMaI_II/II-O

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHS MX 0€30IacCHOTO MCIOJIb30BaHMS B

MOBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPHI BKJIAZa POCCUNUCKUX U 3apYOEKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp30BaTh TeOpeTUUYECKUE 3HAHUS MO (U3HMKE B MOBCEIHEBHOM
KU3HH I OOecTieueHHs O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMu W TEXHHYECKUMH YCTPOMCTBaMH, IJIsl COXpaHEHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY>Karolleu cpene

PaGotaTh B rpymmne ¢ BBIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYMNbl, PalUMOHAIBHO  PACHPENEIATh
00s3aHHOCTM ¥ IUIAHUPOBATh JIEATEILHOCTh B HECTaHJAPTHBIX
CUTyalUsiX, aJIcKBaTHO OIICHWBATh BKJAJ KaXIOTO0 W3 YYaCTHUKOB

TPYIIBI B PELICHUE pacCMaTpuBaeMOi MpoOIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

pasaejaa 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

1.2

®usuka — Hayka o npupoxae. Hayunbie
METO/1bI II03HAHUS OKpYsKarouero Mupa. Poip
JKCIIEPUMEHTa U TEOPUM B  Ipolecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3uke

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsbie TUIOTE3BI.
®usnyeckue 3aKOHbl M TEOpHH. | 'paHuUIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[IpuHnmn coorBerctBua. Pome m  mecto
¢u3ukn B (QOPMHUPOBAHMU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IPAKTUYECKOH

e TEIbHOCTH JTI0AeH

MEXAHHKA

211

212
2.1

2.1.3

KMHEMATHKA

Mexanunuaeckoe IBYKEHHUE.
OTHOCHUTENBLHOCTD MEXaHUYECKOTO

neuxkeHust. Cucrema orcuéra. TpaekTopus

[Iepemenienue, cKOpOCTh (CPEIHSS CKOPOCTh,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepualbHON TOYKH, UX IMPOECKUUU HA OCH
CUCTEMBI KOOPJIMHAT. Cnoxenue

MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE IBIKECHUE. I'padpuxu
3aBUCHUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOPEHUH, IIyTH U IIepeMelleHus

MaTepUaIbHOU TOUKHU OT BpEMEHU




214

2.15

2.1.6

2.1.7

CBoOogHoe majienue. Y CKopeHue

CBOOOIHOTO IMaJEHUSA

KpusonnueliHoe nBukeHue. PaBHOMepHOE
JIBVKCHME  MAaTepUaJbHOM  TOYKM 11O
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAs
CKOpPOCTb. ITepuon u 4acToTa.

LleHTpOCTpEMHUTEIFHOE YCKOPEHHE

TexHudyeckue  yCTpOMCTBA:  CIMAOMETP,
JIBUKCHHE CHaApsIOB, LICTHBIE M PEMEHHBIE
nepegadu

[IpakTnueckue paboTHL. H3smepenune
MIHOBEHHON  ckopoctH.  MccnepnoBanue
COOTHOIIICHHUA MCKOY nyTiaMHU,
IIPOMJCHHBIMU TEJIOM 32 IOCIJIE0BATEIbHBIE
paBHBIE  MPOMEXYTKH  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JBM)KEHHH C HadaJbHOU
CKOpPOCTBIO, paBHOW Hymwo. H3ydeHue
JIBUKCHMSI IIApUKa B BA3KOM JKHIKOCTH.
WN3ydyenne nBukeHus Tena, OpOLIEHHOIO

TOPHU30HTAJIBHO

2.2

221

2.2.2

JTMHAMUKA

[IpuHnun  otHOocurensHOCTH  [anmres.
IlepBbii 3axkoH HeroTona. MuepuuanbHbie

CHUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHnyn cynepno3suuuu

CHUJI

2.2.3

Bropoii 3akoH HeroToHa M1 MaTepualbHOU
TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproToHa mns

MaTCpHaIbHBIX TOUCK

224

3akoH  BceMHpHOro Tarorenus. Cuna
Tsokectd. [lepBass KocMuyeckas CKOPOCTb.

Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka




2.3

2.2.6

2.2.7

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJBXKEHUST M  CHJla TPEHUA  IOKOS.
Koaddunuent tpenns. Cusa conpoTuBiieHus

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

[loctynarenbHoe U BpaliaTeabHOE ABHXKEHNE

a0COJIIOTHO TBEPOTO TeJa

2.2.8

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpalllCHHUS.
[liteuo cunel. YcinoBust paBHOBECUS TBEPAOTO

tena B 1ICO

2.2.9

2.2.10

231

2.3.2

TexHuueckue YCTpOﬁCTBaI INOAIIMITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue padboThl. M3yuenue nBmKeHUS
Opycka MO HaKJIOHHON TIUIOCKOCTH TOJ
JEeHUCTBUEM HeCKoJbkuXx cui. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIHNX
B aedopMupyemMoil MpyKUHE U PE3UHOBOM
oOpasrie, OT BENUYUHBI WX Jedopmaiuu.
HccnenoBanue YCIIOBUU paBHOBECHS
TBEPAOTO TeEJIa, UMEIOIIETO OCh BpalICHUS
3AKOHbBI COXPAHEHUA B MEXAHUKE

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI
MaTepHaIbHBIX To4eK. MMmynbc cuibl u
M3MEHEHNE NUMITyJIbCa Tella

3akoH coxpaHeHuss wummnyinsca B HMCO.

PeakTtuBHOE ABHKEHHE

2.3.3

PaGotra cunel

234

2.35

MomHocTh CHITEI

Kunernueckass  sHepruss  MaTepHAIBHON

TOYKH. TeopeMa 0 KHHETHYECKOMN SHEpPTUn

2.3.6

[TorennmaneHass sHeprus. IlorenunanbHas
SHEprus yIpyro nehopMUpPOBaHHOM
npyxuHbl. [loTeHIManpHass JHEpPrus Tena

BOJIM3U MTOBEPXHOCTH 3eMIIH




HOTGHHI/IaJ'IBHBIe N HCIIOTCHLUMAJIBHBIC CUJIBI.

CBsi3b  pabOThl HEMOTEHIIMAIBHBIX CHJI C

2.3.7 M3MEHEHHUEM MEXaHUYECKOM SHEPTUH
CHCTEMBI TEJL 3aKkoH COXpaHEHHS
MEXaHUYECKOH 3Heprun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS

239 TexHuyeckue ycTponcTBa: JBUKEHHE PaAKeET,

o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckue pabotel. M3yuenue cBs3u

2310 CKOpOCTe Ted TMpu HEYyNpyrom  yaape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHECHHEM MEXaHNYeCKOM OHCPI'HHA TCJia

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN

3.11

OcCHOBHbIE ~ TOJOXEHUS  MOJEKYJSPHO-
KMHETUYECKOU TEOPUH. bpoyHoBckoe
neuxenue. udoysus. Xapakrep IBUKEHUS

M B3aMMOJICHCTBUS YaCTHII BEIlIeCTBa

3.12

Mogenu cCTpoeHHsI Tra30B, XKUIKOCTEH U
TBEPABIX TE€T U OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIeH

3.1.3

3.14

Macca monekyn. KomudecTtBo BemecTsa.
[Toctosinnas ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Lienscus

3.15

3.1.6

Mopnens wmaeanpHoro raza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUUYECKON

TCOPHHU UACATBHOI'O ra3a

AGcomtoTHas TeMIeparypa Kak Mepa cpeiHein
KHHETHYECKOMN OHCPIUun TCIIJIOBOT'O
JIB>KeHUda yactul rasza. lllkama temneparyp

KensBuna

3.1.7

VYpaBuenune Kianelipona — MeHaeneesa.

3akoH JlaapTOHA




3.18

I"a30oBBIC 3aKOHEI. I/IBOHpOHCCCH B NJ€aJIbHOM
ra3c¢ C MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA:

M30TepMa, u30Xopa, n3odbapa

3.1.9

3.1.10

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,
6apomeTp

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3]lyXa B KJIacCHOM koMmHare. MccnenoBanue
3aBUCHUMOCTH MEXy napameTpamu

COCTOSHUSA PA3pPCIKCHHOI'O ra3da

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

3.2.2

TepMO,Z[I/IHaMI/I‘ICCKaH CHUCTCMA. BHyTpeHHHH
OHCPIuia TepMOI[I/IHaMI/I'-IGCKOI\/JI CHUCTCMBI H

CIocoObI €€ H3MEHEHNS

KomuyectBo TemnoTe! U paboTta. BHyTpeHHSIS

QHCPIruA OAHOATOMHOI'O HACAJILHOI'O I'a3a

3.2.3

3.24

Bunel Tenmonepenauu: TEIUIONPOBOLHOCTS,
KOHBEKIIUS, u3llydeHue. Tenno€éMKocTh Tena.
YnenbHas TEIIOEMKOCTH BelecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIICpEaauc

ITepBrrit 3aKOH TEPMOIUHAMHUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K M30MPOLIECCaM.

I'paduueckas uaTEprIpeTanys padboThl raza

3.25

TeroBble MamuHbl. [IpuHOMOBL KECTBHS
TEIUIOBbIX MaluH. [IpeoOpa3zoBaHus sHepruu
B TemIoBbIX MamuHax. KoadduumeHt
nosiesHoro  geiicteus  (mamee —  KIIM)

teroBoi MamuHel. [{ukn Kaprao u ero KIT/I

3.2.6

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs mpormeccoB B MPHPOJIE.
TemaoBele  ABUTATEIIM. DKOJIOTHUECKUE

pOOIEMBI TETUIOIHEPTETHKU

3.2.7

Texnuueckue YCTpOMCTBA: JBUTaTENIb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAWJIbHUK, KOHAUITHUOHCD




3.3

3.2.8

[IpakTuueckue paboTHI. N3mepenne

YAEIBHON TEIIIOEMKOCTH

AT'PEI'ATHBIE COCTOAHUA BEIHLIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapooGpazoBanue u KOH/ICHCAIIHS.
Hcnapenue u xunenwe. YjenbHas TeruioTa
nmapooOpa3oBaHMUsL. 3aBUCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

3.3.2

3.3.3

3.34

AOCONIOTHAS W OTHOCHUTENbHAS BJIAXKHOCTH

BO31yxa. HaceleHnslii map

Teépmoe  Temo.  Kpucrammueckue U
amopdHble Tena. AHHU30TPONHUS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHuCTaJlJIbI.

COBpeMeHHHC MaTcpHrabl

[InaBnenue u KpuctauMzauus. Y JelbHas

TCILJIOTA IIJIaBJICHHUA. CY6JII/IMaI_II/I$I

3.35

ypaBHeHI/Ie TEILIOBOro OallaHca

3.3.6

3.3.7

TexHuueckue yCTpOMCTBA: TUTPOMETP U
NICUXPOMETP,  KaJOpPUMETP,  TEXHOJIOTUU
MIOJIy4YEHHUSI COBPEMEHHBIX MaTEPUAIIOB, B TOM

YHUCJIC HAHOMATCPHAJI0B, U HAHOTCXHOJIOTHHU

[IpakTueckue paboTHL. Nsmepenune

BJIA’KHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

411

DJIEKTPOCTATHUKA

OnexkTpu3anus Tel. OJIEKTPUYECKUI 3apsi.

I[Ba BUA SJICKTPUYICCKUX 3apsA10B

41.2

413
41.4

HpOBOI[HI/IKI/I, JAUDSJICKTPUKU nu

MOJTYTIPOBOTHUKH
3aKOH COXpaHEHUS IEKTPUIECKOTO 3apsiaa

B3aumoneiicteue 3apsanoB. 3akoH Kymnona

4.1.5

Onektpuueckoe  mnose.  Hampsok€HHOCTB
3IEKTPUIECKOTO TIOJISL. [IpuHnmn
cynepno3uiuu. JluHuM — HANPSYKEHHOCTH

QJICKTPHUYCCKOI'0O I10JIA




4.1.6

4.1.7

4.1.8

419

Pabora cun OJICKTPOCTATUYCCKOI'O  I1OJIA.

Ilorenuuan. Pa3HocTh MOTEHIINATIOB

HpOBOIIHI/IKI/I U OUSJICKTPUKU B IMOCTOSAHHOM
OJICKTPUYCCKOM  IIOJIC. I[I/IBHeKTpI/I‘IeCKaH

IMPpOHUIIACMOCThb

DNEKTPOEMKOCTb. Konpaencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.

DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa

Texnudyeckue yCTPOHCTBA:  3JIEKTPOCKOIL,
AIIEKTPOMETP, IJIEKTPOCTATHYECKasi 3allUTa,
3a3eMJIeHHE AIIEKTPONIPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBIIA IPUHTEP

4.1.10

IIpakTuueckue paboTHI. HN3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

OCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VYcaoBus CYIICCTBOBAaHUA ITOCTOSAHHOI'O

421 JNEKTPUYECKOT0 TOKAa. VICTOUYHMKM TOKa.
Cuia Toka. [TocTossHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma a1 ygacTka 1enu
493 DJEeKTpUYecKOoe COIMPOTHBIICHUE. Y IENBHOE
o COTPOTUBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napasuieIbHOe,
o CMEIIIaHHOE COCTMHEHHE TIPOBOTHIKOB
PaGora snextpudeckoro Toka. 3akoH [xoyns
4.2.5
— Jlenna
4.2.6 MOIMIHOCTB TEKTPUIECKOTO TOKA
anexTpoaBxkymas cuna (mamee — JJC) u
427 BHYTpEHHEE CONPOTUBJICHHE HCTOYHHUKA
o Toka. 3akoH OMa Il TIOJIHOW (3aMKHYTOM)
aneKkTpudeckoit nemnu. Koporkoe 3amMbIkanne
198 DNEeKTpOHHAsT  MPOBOAMMOCTh  TBEPIBIX

METAJUIOB. 3aBHCUMOCTh COIIPOTUBJICHUA




4.2.9

METaJUIOB oT TeMIIepaTyphl.
CBepxnpoBOIUMOCTb
OnekTpuueckuil ToKk B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

4211

4.2.12

4.2.13

4.2.14

[TonynpoBoaAHUKH. CobOcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
MOJIynpoBOIHUKOB. CBOKCTBA p-n mepexona.

[TomympoBOTHUKOBBIE IPUOOPEI

DONEeKTpUYECKUd TOK B  DJIEKTPOJUTAX.
ONEKTPOIUTHYECKAS JUCCOLUaIs.

DneKTpoan3

DNEeKTPUUECKHUI TOK B rasax.
CaMOCTOSTEIBHBIM W HECAMOCTOATEIbHBIN
paspsin. Pa3nudHbple THITBI CAMOCTOSATEILHOTO

paspsaa. Monnus. [1nazma

TexHudyeckue  yCTpOMCTBA:  aMIlepMeETp,
BOJIbTMETP, PpEOCTaT, WCTOYHUKU TOKaQ,
3JIEKTPOHATPEBATEIIbHBIC puoopHI,
JJIEKTPOOCBETUTEIIbHBIE npudopsl,
TEPMOMETP  CONPOTHUBJICHUS, BAKYyMHBIN
MO, TEPMUCTOPBl U (OTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIN 1MOJI, TaJlbBaHUKA

[IpakTnueckue paboThLI. N3yuenne
CMEIIAHHOTO COEAMHEHUSI PE3UCTOPOB.

N3smepenne OJIC wmcTOYHMKAa TOKAa M €ro
BHYTpPEHHEro cornpoTtusieHus. Habmronenue

ANIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro
pasjaena 3JIeMeHTa

IIpoBepsiemble J1eMEHTHI COIePKAHUS

4

OJIEKTPOAMMTHAMUKA

4.3 MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA




43.1

43.2

4.3.3

ITocTosiHHEIE MarHUTEL. B3anMoaelcTBue

IIOCTOAHHBIX MAarHuTOB

MaruutHoe mosne. BekTOp MarHUTHOU
uHaykuud.  [lpuHnun — cynepno3unuu.
Jluann MarnutHOM MHAYKuMM. KapruHa
JMHUM  MarHUTHOM  WHIAYKLUHMH — TIOJIS

IIOCTOAHHBIX MAarHuTOB

MarsnuTtHOE 10JIE IIPOBOJHUKA C TOKOM.
KapTuHa nMHMN 10JIS1 JIMHHOTO NPSMOTO
IIPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOTI'O
IIPOBOJHMKA, KATYIIKHM € TOKOM. OmnbIT
Opcrena. B3aumozeiicTBre npoBOJHUKOB

C TOKOM

43.4

Cuna Amrmepa, e€ MOJIyNIb U HAaIIPaBIICHUE

4.3.5

Cuna  Jlopenua, €& MoAylp U
HampaBlieHue. JIBmkeHHe 3apsHKeHHOU
JaCTHULbI B OTHOPOAHOM MAaroHuTHOM IT0JIC.

Pa6ora cunbl Jlopenna

4.3.6

SIBnenue QJICKTpoMar HUTHOH HHAYKIIUU

4.3.7

IToTok BCKTOpPAa MarHuTHOM HHAYKIIUU

4.3.8

4.3.9

/C WHIYKIHUH. 3akoH
ANIEKTPOMArHUTHOM MHAYKIMU Papanes

Buxpesoe anexrpnueckoe mnoae. IJC
WHAYKIIMM B IPOBOJHMKE, IBUKYLIEMCS
ITOCTYIIATEIIbHO B OJTHOPOJTHOM

MAargsuTHOM I10JI€

4.3.10

4311

[IpaBuno Jlenna

NHIyKTUBHOCTB. SIBnenne

camouHaykiuu. J/1C camouHayKuuu

4.3.12

3Hepr1/151 MAroiuTHOIO IIOJId KaTYIIKH C

TOKOM

4.3.13

DJIEKTPOMArHUTHOE TI0JIE

4.3.14

TexHuueckue yCTpONCTBA: TOCTOSTHHBIC

MAarHurThl, QJICKTPOMAIrHUTHI,




SJICKTPOABUTATEID, YCKOPHUTEIIN
9JICMCHTAPHBIX YaCTHL, HWHAYKIHWOHHAsA

1e4Yb

4.3.15

[IpakTnueckue paboTHI. Nzydenue
MarHuTHOTO TIOJII KATYIIKU C TOKOM.
HccnenoBanue JeiCTBUS TMOCTOSITHHOTO
MarHuTa Ha  paMKy C  TOKOM.
HccnenoBanue SBJICHUS

AJEKTPOMATHUTHON UHIYKLIMA

KOJIEBAHUA 1 BOJIHBI

MEXAHUWYECKUE U O5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

512

Konebarenpnas cucrema. CBoOoaHbIE
KojieOaHus. ['apMOHHMYECKHE KOJecOaHMs.
[lepuon, dacrora, ammuutyaa u Qasa

KoebaHui

[IpyxvHHBIN MasTHUK. MaTeMaTH4eCKui

MassTHHK

5.1.3

VYpaBHEHHE TapMOHUYECKUX KOJICOAHHIA.
Kunematuueckoe " JUHAMHAYECKOe

OIMCaHHUE KOJeOaTeIbHOIO JABHKCHUA

5.1 514

IIpespamenue SHEPrUU pu
rapMoOHMUYecKUx  Kosiebanusix.  CBs3b
aMILTATY/bI KoJleOaHu’ HCXOJHOU
BEJIMYMHBI C aMIUTUTYAaMH Kosie0aHul eé

CKOPOCTH M YCKOPEHUS

5.15

Konebarenbubiit  koHTYyp. CBOOOJHBIE
AIIEKTPOMAarHUTHBIE KoJIeOaHHs B
uaealbHOM  KoJeOaTeNTbHOM  KOHTYpE.
AHQJIOTHST MEXIYy MEXaHHUYECKUMH |
AIIEKTPOMAarHUTHBIMU KOJICOAHUSIMHU.

®opmyna ToMmcona

5.16

3akoH COXpPaHCHUS DHCPTHUU B UACAIIBHOM

KOJIe0aTeIbHOM KOHTYPE

5.1.7

BI)IH}’)K,Z[CHHBIC MEXaHHUYCCKHUE

kojiebanus. Pesonanc.  PesonancHas




5.18

KpHUBasl. Boinyxaennbie

AJIEKTPOMarHUTHbIE KOJIeOaHusl.
Ilepemennbiii  Tok. CHHYyCOWJAIbHBIN

MePEMEHHBIN TOK.

5.1.9

MomHoCTb [IEPEMEHHOT0 TOKA.
AMIIIUTYAHOE U JEHCTBYIOIEE 3HAUECHUE

CHJIBI TOKA W HAITPSXKCHUA

5.1.10

5.1.11

Tpancdopmarop. [IpousBoacTso,
nepeaaya u noTpediIeHne dIeKTPUIECKON
SHEPrUU. OKOJOTUYECKHE PHUCKH NPHU
MIPOU3BOJICTBE DJEKTPUUYECKON SHEPIHH.
Kynbrypa UCIIOJIb30BaHUS
AJIEKTPOIHEPTUH B TIOBCEAHEBHOM JKU3HU
TexHuueckue yCTpocTBa: ceiicmorpad,

AIEKTPUYECKUI 3BOHOK, JIMHUU

QJICKTpOoIIepcaavd

5.1.12

[Tpaktuyeckue pabotel. HccnenoBanue
3aBHCHMOCTH NIEPHUO/A MAJIBIX KoJeOaHui
rpy3a Ha HUTHU OT JUIMHBI HUTH U MacChbl
rpysa. MccienoBanue nepeMeHHOro ToKa
B Lenu u3 IIOCJIEI0BATEIBLHO
COETMHEHHBIX KOHJIEHCATOPa, KaTyIIKH U

pesucropa

MEXAHNYECKUE

N SJIEKTPOMATI'HUTHBIE BOJIHBI

521

5.2
5.2.2

MexaHu4deckue BOJIHBI, YCJI0BUsA

pacnpoctpanenusi. Ilepuoa. CkopocTb

pacnpoCTpaHCHUs n JJIMHa  BOJIHBI.

Honepeque H IPOJO0JIbHBIC BOJIHEBI

WNuTtepdepennus 51 T paxus

MEXaHNYCCKHUX BOJIH

5.2.3

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYKa.

Bricota Tona. TemOp 3ByKa

5.24

3J’ICKTpOMaF HUTHBIC BOJIHBEI. Y CJIOBHUS

HU3JTY4CHUSA  OJICKTPOMArHUTHBIX  BOJIH.




5.3

5.25

B3anmMHuas opuenTaius BekTopoB E, B u v

B JJICKTPOMAarHUTHOM BOJIHE B BaKyyMe

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpa)XeHUE, TPEIIOMIICHHUE, TTOJISIPH3aLUs,
mudpakuus, uaTepdepenuus. CKopocTh

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana AJIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHue >JIeKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[TpuHIMOBI PaguOCBA3M M TENEBUACHUS.
Pannonokanus. DNEeKTpOMarHuTHOE

3arpsi3HEHUE OKPY KaIOIIEeH cpeibl

5.2.8

5.3.1

TexHuueckue ycTpoicTBa: My3bIKalbHbIE
MHCTPYMEHTHI, yIBTPa3BYyKOBast
JUArHOCTHUKAa B TEXHUKE U MEIUIIMHE,
pamap, paaMONpuUEMHHK,  TEJIEBU3O0D,

anTeHHa, tenedon, CBU-neup
OIITUKA

[IpsimonuHeitHOe pacnpocTpaHeHue

CBETa B OAHOpOAHOM cpexe. JIyu cBera

5.3.2

OTtpakeHue cBeTa. 3aKOHBI OTPaKCHUS
cBera. [locTpoeHre H300paKeHHIA B TIOCKOM

3epKase

533

[penomienne cBeTa. 3aKOHBI MPETIOMIICHUS
cBeTa. AOCOITIOTHBIN OKa3areib

MMPECIOMJIICHUA

534

5.3.5

[TomHoE BHYTPEHHEE OTpaKEHHE.
[IpenenbHbIN Yrosl MOJTHOTO BHYTPEHHETO

OTpakKeHUs

Hucniepcust  cBera. CIIOXKHBIM  COCTaB

oenoro ceera. L{Ber

5.3.6

Cobuparoniye M pacceHBAIONIUE JIMH3BI.
Tonkast nuH3a. POKYCHOE pPaCCTOSIHUE U

OIITHYCCKas cuJia TOHKOM JIMH3BI.




5.3.7

[Toctpoenue H300paKeHHU I B
COOMPAIONIMX W PAcCEMBAIOMIMX JIMH3AX.
dopmysia TOHKON JIMH3BL. YBEJIUYECHUE,

JaBaeMoe JIMH30U

IIpenenst [IPUMEHUMOCTH

FeOMCTpH‘ICCKOﬁ OIITHUKH

5.3.8

HNutepdepentius cBera. KorepeHTHbie
UCTOYHUKUA.  YCIOBHS  HaOJIOJICHUS
MaKCHMYyMOB u MUHUMYMOB B
UHTEeP(EPEHIIMOHHON KapTUHE OT JBYX

CI/IHq)aSHLIX KOI'CpCHTHLIX UCTOYHUKOB

5.3.9

Hudpakmus  cBera.  J(udpakiumonnas
pemérka. Y cinoBrue HaOJII0ICHUS TJIABHBIX
MaKCUMYMOB npu naJIcHuU

MOHOXPOMATHYCCKOI'0O CBCTa Ha

JU(PPAKIUOHHYIO PEIIETKY

5.3.10

5.3.11

5.3.12

[Tonspusanus ceera

TexHu4eckne yCTpOWCTBA: OYKH, JYIa,
¢doroanmapar, MPOEKIHMOHHBINA ammnapar,
MHUKDPOCKOII,  TEJIECKOIN,  BOJIOKOHHAs
onTuka, JAudpakIUoOHHAas  peméTka,

MOJIIPOU T

[IpakTnueckue  pabotel.  M3mepenue
IoKaszaress npesnomiieHus. MccnenoBanue
CBOMCTB  u300paxeHW B  JIMH3aX.

HaGHIO,[IeHI/Ie AUCIICPCHUU CBCTA

BJIEMEHTHI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHuIpl IPUMEHMMOCTH KIIACCHUECKOMN
MEXaHHKH. [Toctynartsr TEeopuun
OTHOCUTEJIBHOCTH: VWHBapHUaHTHOCTb
MOIYJII CKODOCTHM CB€Ta B BaKyyMe,

MPUHIUIT OTHOCUTENBHOCTH DUHILITEHHA

6.2

OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.
3aMmelUIeHNEe BpPEMEHH U COKpallleHue

JUINHBI




6.3 DHeprusi ¥ UMIYJIbC CBOOOHOM YaCTHUIIbI

CBsi3b Macchl C SHEPrHed M UMITYIbCOM
6.4 CBOOOJHOW YACTHULBL. DHEPTUs IOKOs

CBOOOIHOM YaCTHIIbI

KBAHTOBAA ®U3UKA

DJIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Dopmyna I[lmanka  cBs3u
7.11 9HEpruu (poToHa ¢ ero YacTOTON. DHEPrHs

" UMITYJIbC (bOTOHa

OTtkpbiTHE u HCCIIEA0BAHUE
7.1.2 dotoadpdekra. OmpiTe A.I'. Cronerona.

3akoHsI hoTodddexTa

YpaBHeHue DHHIITENHA I
7.1.3 dotoapdexra.  «KpacHas  rpaHHIaN
dororddekra
7.14 Jasnenue cBera. OnwiTe! [1.H. JIebenera
7.1.5 XuUMHYECKOe JICHCTBHE CBETA

TexHuueckue yctpoiicTa: oOTOIIEMEHT,
7.1.6 doToaaTyuk, COJIHEYHas Oatapesl,

CBETOIUO]I

CTPOEHUME ATOMA

Monens atoma TomcoHa. OnbBITEH
7.2.1 Pesepdopaa mo uccnenoBaHnio CTPOSHUS

aTroma. HnaHeTapHaﬁ MOACIIb aTOMa

Iloctynmater  bopa.  M3nyuenue u
norjouieHue (OTOHOB TMpU MEpexojie
7.2.2 aToMa C OJHOTO YPOBHSI DHEPruU Ha
npyroi. Bumger  cnektpoB.  CriekTp

ypOBHCfI OHCPIrur aToMa BOAOpOJda

BonHoBrIe cBoOMcTBa yacTUl. BOJHEBI &
Bporins. KopnyckynsipHO-BOJIHOBOM
7.2.3
nyamusM. Jludpakius SIEKTpOHOB Ha

KpHUCTaJljax




7.2.4

7.2.5

7.2.6

CHOHTaHHOE U BBIHYKJIECHHOE U3JTy4YEHUE.
YeTpoicTBO U IpUHIHAI PabOTHI J1a3epa
TexHUuecKre yCTpOUCTBA: CIEKTPAIbHBIN
aHasu3 (COEKTPOCKOI), J1a3ep, KBAaHTOBBII
KOMITBIOTED

[Ipaktuyeckne paboTtsl. Habmronenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Metoapl HaOMIOJEHUS W PETUCTPAMH

SJICMCHTAPHBIX YaCTHUI]

OTKpBITHE PATHMOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuo cocraBa
paaroakTHBHOTO wu3inydeHus. CBoiicTBa
anbda-, Oera-, ramMMa-u3JIyqdeHusl.
BinusiHue pagMoakTUBHOCTH Ha JKUBBIC

OpraHU3MBbI

OTkpeITHE  TpPOTOHa U  HEUTpOHA.
Hyknonnas monens siipa I'eiizenbepra —
WBanenko. 3apsin sapa. MaccoBoe 4ucio

sanpa. N3oTomnsl

7.3.4

7.3.5

Anbda-pacnan. ONEKTPOHHBIN u
MO3UTPOHHBIK  Oera-pacman. ['amma-
U3NydeHUe. 3aKOH  paJMOaKTUBHOIO
pacmana

OHeprusi CBSA3M HYKIOHOB B  sJIpe.

SAnepuble cuibl. JlegekT Maccsl siapa

7.3.6

AnepHble peakuuu. JleneHue M CHHTE3

saaep

7.3.7

Snepusiii  peaktop.  TepmosiaepHbIN
cunte3. [Ipobiembl u  TNEPCHIEKTUBBI
AJIEPHOM DHEPreTHKU. OKOJIOTMYECKHE

aCTeKThI SJEPHOI SHEPTETUKU




7.3.8

OneMeHTapHble  YacTuilbl.  OTKpbITHE
[I03UTPOHA. @DyH1aMEHTAIIbHBIE

B3aUMOJICHCTBUA

7.3.9

TexHuueckne yCTpPOMCTBA: JO3UMETP,
Kamepa BunbcoHa, sSAEpHBIM peakTop,

aroMHas obomOa

7.3.10

[Ipaktuueckue pabotel. HccnemnoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

dboTorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3BEé3gHOr0 Heba. Co3Be3nus, spKUE

3Bé3,[[I)I, IIJTAHETHhI, UX BUANMOC IBUXXCHUC

Conneynas cucrtema. IlmaHeTsl 3eMHOI
IpYIIIBbI. IImaneThI-TUTalThI n ux
CIIYTHHKH, KApPJIUKOBBIC ITJIAHCTHI. Mainnie

Testa COTHEUHOH CUCTEMBI

Connne, d¢orochepa u  armocdepa.

ConHeyHast aKTUBHOCTD

8.4

Hctounuk sHeprun ConHua U 3B€311

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKH:
Mmacca, CBETUMOCTb, paJiiyc, TeMIIeparypa,
ux B3aUMOCBSI3b. Juarpamma
«CTEKTpaJIbHBIM KJacC — CBETHUMOCTBY.
3BE3Abl  TJVIABHOW  MOCIJIEAOBATEIILHOCTH.
3aBUCHMOCTh «Macca — CBETHUMOCTBY» IS

3BE&3]] IJIaBHOM IOCIEI0BATEILHOCTH

8.6

Baytpennee CTpOEeHue 3BE3.
CoBpemeHHbIE IIPEJICTABIICHUS 0
IIPOUCXOKICHUU 1 3Boironny ColHIIA U 3BE3 .

Jranesl JKU3HUA 3BE3]T

8.7

Mneunsii Ilyrs — Hama [anakrtuka.
CnupanbHasgs  cTpyktypa  ['amakTukw,
pacupeneneHue 3BE3N, Tasa W IIbUIN.

ITonoxxeune wu nBmwxkenue CoiHIAa B




8.8

lamaktuke. Ilnockas u  chepuyeckas
MOJCUCTEMEI ["allakTHKH
Tuner ranaktuk. PagworasakThku Hu

KBa3apbl. YEpHBIE IBIPHI B sIpax TajJakTUK

8.9

Bcenennas. Pacmmpenne BceneHHOM.
3akon XaO0ma. PasOeraHue rajgakTHK.
Bospact u paamyc BcenenHoil, Teopus
bonpmioro B3peiBa. Mogens  «ropsdeit

Bcenennoii». PenmkToBoe N3JITYUYCHUC

8.10

MacmrabHass  ctpykrypa BceneHHOIA.
Mertaranaktuka. Hepeménnsle npoOiaembl

ACTPOHOMUH




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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