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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAHUI K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOUN MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernojiaBanusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoit Oenepanuu, peaNu3yIommx OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3allMi MEXIPEIMETHbIX CBs3€l (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH MpeIMeTaMu. B Hell onpenenstoTcsi OCHOBHbBIE
ey U3ydeHus (U3UKU Ha YPOBHE CPEAHETO 00IIero 0Opa3oBaHus, IIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIE, METAlpEeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOEHUS Kypca (Hu3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTAThI IO roJIaM O0yUYEHUS;

e cojepkaHue yaeOHoro npenamera « Pu3nkay 1o rojaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. [IkoapHBIN Kype GU3NKH — cHCTEMOOOpa3yIOIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoit reorpadueir u actpoHomued. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUWA  ONpenensieT  XapakTep U pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTUI B cpepe SHEPreTUKHU, TPAHCIIOPTAa, OCBOCHHSI KOCMOCA,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJIa/1 B GOPMHPOBAHKE €CTECTBEHHO-HAYYHON KapTHUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHUH NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS NP BBIMOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBAHHIM.

B ocHOBY Kypca pusuku 111 ypoBHS CpeaHETO 0011ero 00pa3oBaHUsI TOJI0KEH
pAA UIeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €I0 TOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesn cenepanuszayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
Gbu3KKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYIrOM TEXHHYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN H3yYEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke 0OCyXIEHUs
po0JIEM pallMOHATIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILIEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUSI PU3NYECKON TEOpuH, posii (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIAIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, TPaHUL[aX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CucTeMHO-IeSITeNIbHOCTHBIN TMOAX0A B Kypce (PH3UKK peanmusyercs Mpexie
BCEro 3a CYET OpPraHM3alUU 3KCIEPUMEHTAIBHON JEeSTENIbHOCTH O0Yy4YaroUIUuXCs.
Jli1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpAaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke OObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabdOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIICTCS yYaCTHUKaMU 00pa30BaTeIbHOrO IMpoliecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHaIlIeHus KabuHeta ¢usuku. [Ipu
3TOM OO0ecTeunBaeTcsi OBJAJCHWE OOYYaroIIMMHUCS YMEHUSMU TPOBOAUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHUE yesieTcs pEIICHNI0 PACUETHBIX M KAU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCA 3a/1a4M C IBHO 3aJJaHHOU
bu3nyecKol MOAENbI0, TO3BOJIAIOIIME TPUMEHSATh M3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HMHTErpUpys 3HaHUS W3
pa3HbIX pa3nenoB. [ KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUSI (PU3NYECKUX SBJICHHM W TMPOIECCOB B OKPY’KaIOIIEH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTyallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusimu @I'OC COO k MmaTepuanbHO-TEXHUUYECKOMY
o0ecrniedyeHno yueOHOTo mporecca 0a30BbI ypOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUs JIOJDKEH H3Yy4aTbCs B YCIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe GpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyAOBaHUE [ BBIMOJHEHHS YKa3aHHBIX B IporpaMMme IO
¢$u3MKe yICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMoHCTpaninoHHoe o0OopyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBaeT IOCTAaHOBKY
NEPEYUCIICHHbIX B IporpamMme 1o (U3HMKE KIIOYEBBIX JEMOHCTpalUil aiis
UCCIICIOBAaHMUSI M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMeHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHUYECKUX MPAKTUYECKUX pPadOT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOpHUii.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (dopMupoBaHHEe WHTEpeca M CTPEeMJICHHsS OOYYalOIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUIN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOIO OTHOIIECHHUS K OKPYKAIOUIUM SIBICHUSAM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yuyeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (dopMmupoBaHHE YMEHUU OOBICHATH SBJICHUS C  HCIOJIb30BAHHEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTeIbCTB;

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

JlocTrkeHrne 3TUX Ienei o0ecrednBaeTCsl pElIeHHeM CIIEeIyIOINX 3a7ad B

nporuecce u3ydeHus Kypca GU3NKU Ha YpPOBHE CpeHEro o01ero oopa3oBaHus:

e TpUOOpETEHNE CUCTEMBI 3HAHUH 00 001X HU3UUIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIOYAsS MEXaHHKy, MOJICKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

e (dopMupoBaHHE YMEHMH TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBbsiICHEeHHsI (PU3MUECKHX SBICHUW B TpUPOAE U A NPUHATHA
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CIOCOOOB peUIeHUs pa3jIHYHbIX 3a7ad C SIBHO 3aJaHHOU
duznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CAMOCTOATEIHHOE
co3anue GU3NYECKON MOJEIH, aICKBAaTHON YCIOBHSIM 3a/1a4U;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu UHGOpMAaINH,
OTIpEIEICHHS IOCTOBEPHOCTHU MOTYYEHHOTO Pe3yJIbTaTa;

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

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEAHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipensaraemplii B mporpamMmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
pOBENCHUs J1a0OPATOPHBIX PAObOT M OMNBITOB C YYETOM HHIWMBHUYAIbHBIX
0COOEHHOCTEH 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka O mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJib 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M MporieccoB. HayuHble TUIOTE3HI.
du3nuecKue 3aKOHbI U TEOpPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto ¢u3uku B GOpPMUPOBAHUU COBPEMEHHOM HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIOTOBbIE W 1U(POBBIC H3MEPUTEIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, IyTH U MepeMeIICHUs
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO IMaICHUSI.

KpuonuHeitHoe nBrkeHue. J[BUKeHrne MaTepualibHON TOUYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTIIOBAasi CKOPOCTh, JTUHEUHAsI CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LICMTHBIE U PEMEHHBIE TTEpEayn.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KECHUSL.

[IpeoOpa3zoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagienue CKopocTy Ipu ABUKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
IIOCIICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbld  3akoH  HproToHA.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cyneprno3unuu cuil. Bropoii 3akon HetoTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (1moxosi, CKoiabxeHus1, kauenusi). Cumna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTHU UJIU Ta3e.

[TocTynarensHOE M BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHEepLHm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHUs TBEPAOTO TeJa. Bubl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

N3ydenue aBmxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MNPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOM TOuku. TeopemMa 00 HU3MEHEHUU
KUHETUYECKOUN SHEPTUMU.

[TorennuanbHas DHEPTUA. [TorenmanbHas DHEPTUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IPAKTUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanre cBsi3u pabOTHI CHIIBI ¢ UBMEHCHHEM MEXaHUYECKOW IHEPTUU
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETHYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Huddysus. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUI[ BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPABIX TeN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeleil. Macca u
pa3mepsl Monekys. Konnyectso Bemectsa. [loctosinaas ABoranpo.

TennoBoe paBHOoBecue. Temmeparypa u €€ namepenue. lllkana temmneparyp
Lenbcus.



Mopgens  uneanmbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lanwsToHa. M3omporiecchl B UcaibHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBa M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UACAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoounHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAsI 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U CTIOCO0BI €€ n3mMeHeHus. KonmnuecTBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsI TEIIOEMKOCTh BEIECTBA.
KosruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHOM Tmporecce. I[lepBhiii 3aKOH TEPMOJMHAMHUKHU.
[IpumeHnenne mepBOro 3akoHa TEPMOJMHAMUKH K m3omporeccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

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

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHST  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoadduimerT mone3Horo
nevictBus TerwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimeHT mojae3Horo
JNENUCTBUS. DKOJIOTMUECKUE MPOOJIEMbI TETUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JBUTATEllb
BHYTPEHHETO CropaHusi, OBITOBOW XOJOIMIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIUH (TeMIIepaTypbl) TeIa IpH TeIioneperaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpazoBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwilieHHbI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnaBienue u
KpUcTayumM3anus. Y AefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

Hab6nronenue HarpeBaHus U IJIaBJI€HUS KPUCTAJUTMUECKOTO BEIIECTBA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepeHne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3ainus Tea. DIEKTpUIeCcKuil 3aps. [[Ba Buaa 3neKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U  TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. ToueuHblil 3E€KTPUUYECKU 3apsij.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  I[IpuHuun



CYyNEepHO3ULIMKU 3IEKTPUUECKUX Mojed. JInHuM HanpssKEHHOCTH AIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJIEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOHJIEHCATOp, KONMMPOBAJIbHBIN anmnaparT, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TI0JIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDIJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE CONPOTUBIICHUE. Y AECIbHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalieIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYINIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHuUE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MPOBOUMOCTD
noJIynnpoBoHUKOB. CBoOMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOSITENbHBIA U HECAMOCTOSATENIbHbBIN
paspsa. Monnus. 11nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIIN TNO, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIlPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUS U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpoTkoe 3aMbIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomoi

N3yyeHnne cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

N3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsi€TCS ¢
y4E€TOM COJAEP)KATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTUKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3nueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI M UX IPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KUBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE JBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAaHOMATEpPHAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npuOopHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3niny MarHUTHBIX MOJIEH.
Jluanm MarHuTHOM WHAYKIMU. KapThHa JWHWUNA MarHUTHOW WHAYKIHWMU TIOJIS
MOCTOSTHHBIX MAarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTWHa JWMHUN HHIYKIUA
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJiieHUE. J[BHoKeHUE 3apsHKEHHOM YacTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuiel Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOMN
MHOYKIUAHW. OJIEKTPOABIKYILAS CWIa HWHAYKIUH. 3aKOH BJEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTh.  SIBIEHHE CAaMOMHAYKUHUH. OJEKTPOABUKYIIAs  CHIIA
CaMOUHTYKIIHH.

DHeprvsi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOJABUTATENb, YCKOPUTEIU 3SJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS M1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO MMy4YKa MAarHUTHBIM MOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTHU WU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbLE KONEOAHUA

KonebarenrHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyXVMHHBIN MasTHUK. MaTremMaTH4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
JIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXarux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeIHyKeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.

[lepemennpli  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
HSHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTPOIEpeaay.

Jlemoncmpayuu

HccnenoBanure mnapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mnpu MOCIENOBATENIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

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

HccnenoBanue MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIEA0BATENBHO COCITMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 60JIHbL

Mexanuueckue BOJIHBIL, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u iudpaxiuys MEXaHUIECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEIOMIICHUE, MOsIpu3aIus, nudpaxius,
uHTepdepenus. CKOpocTb 3J€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHMKE M MEIULIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmtonenue orpakeHus: U MPeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue untepdepenunu u audpakiuuy MEXaHU4ECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaGnrogenue cBsI3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIATYAOW H
4acTOTON KoJeOaHuH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETIOMIICHUE,
noJsipu3anus, tudpakuus, uHTephepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacnpoCTpaHEHUE CBETa B
ogHOpoaHOU cpexe. JIyu ceera. ToueyHblid HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxeHui B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparomire 1 paccerBaromye TuH3bl. ToHkas muH3a. DokycHoe paccTosiHUE
U omnTHYecKas cuia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIOIIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTtepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcIoBUe HaOMIOACHUS
[VIABHBIX ~MAaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
OnTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M MPETOMJICHUE CBETa.
OnTuyeckre mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Mozellb CBETOBOA.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmronerne natepdepeHIny CBETA.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Toydyenune ciexkTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

HaOnronenue noyisipuzanuu CBETA.

Yuenuueckuii s3xcnepumenm, nabopamopuvie pabomul

W3mepeHune nokasaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB M300paKeHUI B JIMH3AX.
HaOmronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH
[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKu. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH M COKpAICHUE
JUIVHBI.
OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUer U UMITYJIBCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu s3HEprun (HOTOHA C €r0 YACTOTOM. DHEPTHUS
U UMIyJbC (PoTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dbororddexra. YpaBHenue DiiHmrerHa s Gotodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHHuecKue YCTpOICTBA M MPAKTHYECKOE MNPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, COJIHEUHAasl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydyenue u moriounieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypPOBHEW SHEPTUH aToMa BOJOPOaA.

BousiHoBBIE cBOlicTBA yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJlu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHuueckue YCTpPOWCTBA M MPAKTUYECKOE TNPUMEHEHHE: CIEKTPaJbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Llemoncmpayuu



Mopnens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HabGnrogenue IMHeHyaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pe3epdop/a 1o onpeeneHnio coctaBa paguoakTUBHOTO
m3nyuyenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbbda-pacnag. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl sapa.

Snepneie peakunu. [lenenue u cuHTE3 AIEP.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpobiemMbl W TEPCHEKTUBHI
AJIEPHOU SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyeckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buinbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YACTHULI.

Yuenuueckuii sakcnepumenm, nabopamopmvie pabomul

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. dieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé&nHoro nHeba. CosBe3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHIMMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. ConHewyHasi akTUBHOCTh. Mctounumk sHeprur CojiHIA U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM NOCIENOBATENBHOCTH. BHYTpEeHHEEe CTpoeHHE



3B€3/1. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOKIECHUU U 3BOoNMU CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue raimakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIsI ONPEICIICHUS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEeBEpHOro NOMyIIapys U IPKHUE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o01maromiee MOBTOPEHUE

Ponpr Gu3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax NeaTeIbHOCTH YEI0BEKA, POJib U MECTO (DU3UKU U
ACTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMHpOBaHUY MPECTABICHUHN 0 (HU3NIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymliecTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TumoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelleHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUU HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ0OMS TPEYTOJHHHUKOB,
OTIpEJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonoeusa: »nektpuueckue SBICHUS B JKUBOM Mpupoje, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJIECHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJLUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3MbI 00pa30BaHMS KPUCTALTNICCKON PEMIETKH, CIIEKTPATLHBIN aHAIIN3.



l'eocpaghus:  MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpENady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajaap, paguoNpUEMHHK, TEJIEBU3O0D,
aHnTeHHa, TenepoH, CBY-meub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJHeuHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0JKHbI
OTpaxkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAJUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILECCE PEATU3ALUNNA OCHOBHBIX HAIPABICHUMN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YyYaIOIIEeTr0oCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUKCKOTO O0IIEeCTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEYECKUX  T'YMAHHCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBbHOCTh B MHTEpPECax TI'PakIaHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON IPAXKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCY/IapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCUICKUX YUEHBIX B 001acTU GU3UKHU U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPATbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCIIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3cTeTHYECKOIr0 BOCIIMTAHUA:

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

S) TpyA0BOro BOCIIUTAHUS:



UHTEPEC K pa3lu4yHbIM cdepaMm npodheccHoHaNbHON NeATENbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00J1aCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIieM;

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

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOILIECCE
U3y4YeHUS! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEIbHOCTh
WHJVMBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBU:
CaMOCTOSITeIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEATEIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTHM M MPOTUBOpPEUYMST B  paccMaTpUBaeMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH padOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MPOOJIEM.
Ba3oBnle uccienoBarejabcKye 1eMCTBUSA:
BJIAJETh HAyYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHSITHUSIMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMU Y4eOHO-HCCIEI0BATEIbCKON U MPOEKTHOMN AeSTeNIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pelleHUs, HaXOAUTh apryMEHTHI JJIs J0Ka3aTeIbCTBA CBOUX
YTBEPXKACHUM, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTH COOCTBEHHBIE 33aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acThb
KU3HECSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00acTel;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

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

Pabora c nunopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHPOpMAIUU (PU3NUYECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETAni0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTABICHNUS;

OLIEHUBAThH JOCTOBEPHOCTHh UH(POpPMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJ1a4 ¢ cOOJI0/IeHHeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX MW STUYECKUX HOPM, HOpM HH(DOpPMAIIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM Ha3zHaYeHHsI HHPOPMAIUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy IpeCcTaBICHUs U BU3yaJIU3alUH.

KoMMyHHKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIe JeliCTBUS:
OCYIIECTBIISATH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOMU JESITEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOH(UIMKTHBIX CHTyallUH M  CMAT4aTh
KOH(JIUKTBL;



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

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOM
paboTHI;

BBIOMpaTh TEMAaTHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4éTOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBbHOCTH, OpraHW30BBIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4€TOM MHEHHH Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOIIIHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTECPHUSIM,

npemjiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh WJEU C TIO3UIUUA HOBH3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHUBHOE CTPATETUYCCKOE IIOBEJACHUE B Pa3IMIHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3UMKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYITUPOBATh
COOCTBEHHEIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacIIMpATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JieJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAUIMH B 0OJACTH
(bu3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

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

BJa/JeTh HABBIKAMU  TO3HABAaTENbHOM  pediieKcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JIEUCTBUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BEIOOpa BEPHOTO
pEeLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO IMPUHUMATHh PEIICHUS IO HUX
CHU)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeITLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3YJIbTATOB OCBOSHHUS MPOTPAMMBI 110
buszuke IS ypoOBHS cpeaHero oOmero o0pa3oBaHHMs Y  OOyYarOIIMXCS
COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsI, BKIIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HYMOIMOHAJILHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAINH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKCHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATHBI

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

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTMH, B IPAKTUYECKON JESATEIBHOCTH JIOIEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJEIIeH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa 0Tcu€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAJIBHBIN a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJl, TOUCUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHn: (PU3NYECKUX 3a/1ay;

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



AJIEKTPOIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIUHENHOE TBIKEHUE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHUE, CTPOCHUE JKHIKOCTCH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpPU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIlapeHue, KOHACHcAlus, IUIaBJICHUE, KPUCTAUIM3alUs, KHUIEHUE, BIAKHOCTDH
BO3JlyXa, MOBHIIICHUE NABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBsI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIIECCax, JICKTPHU3AIUs Tel,
B3aMMOJICCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3Ys (U3UUYECKUE BEIMUYMHBI:
KOOpJIMHATa, MYTh, MEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYeCKash DHEPTrus, MOTCHIMAIbHAS DHEPIHs, MEXaHHIeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONUCAHWW TIPABWJIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICIT MCIOJBb3YEeMbIX BEJIMYMH, WX OO0O3HAUCHUS M €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEITMIMHAMU;

ONHMCHIBATh H3YyYEHHBIC TETUIOBBIE CBOKMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3ysl (DM3UYECKHE BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi DHEPTHsl XaOTHYECKOTO JIBIKCHUSI MOJICKYJI, CPEIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHS JHEpPrusi, pabora rasa,
KO (PUIIMEHT TMONE3HOTO JACUCTBHS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMbBIX BEIWYUH, WX
0o0O3HAaueHUsT W EAWHUIIBI, HAXOAuUTh (GOPMYJbl, CBS3BIBAIONIME JTAHHYIO
(U3MUECKyIO BEJINYMHY C APYTUMH BEJIMUNHAM;

OIMKCHIBATh U3YUYCHHBIE JICKTPUUYECKUE CBOMCTBA BEIIECTBA M DJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AICKTPHUCCKUIN 3apsi,
AIIEKTPUYECKOE T0JIe, HAMPSOKEHHOCTD TOJISI, MIOTEHIINAJ, Pa3HOCTh MOTCHIINAJIOB,;
Py ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEITMYMH, WX OOO3HAUCHUS] W EIUHHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIUE
JTaHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHYNHAMH,

aHATM3UPOBaTh (PU3MUYECKHUE TMPOICCChI U SBIICHUS, UCIOJIB3YsS (PU3HUSCKHE
3aKOHBI ¥ MIPUHUHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrUH, 3aKOH COXPAaHEHUS WMITYJIbCa,
NPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI DPABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYIIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOIOTHON TeMIlepaTypoH, MEepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsiga, 3akoH KyloHa, TpU ATOM pa3iuyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBHUS MAIINH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCIOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

BBITIOJIHATh HKCIIEPUMEHTHI MO0 HUCCIEIOBAHUIO (PU3UYECKUX SBJICHUM U
MIPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmyrpoBaTh MpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OIBIT U OPMYITUPOBATH
BBIBOJIBL;

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U MCIIOJIb30BaTh HU3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (PU3NYECKUMHU  BEIUYUHAMH  C
UCIOJIb30BaHUEM TMPSAMBIX H3MEPEHUN, NMPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKcHpOoBaTh Pe3yabTaThl MOJYUYEHHOU 3aBUCUMOCTH (PU3NYECKUX BEJTUUMH B BUIE
TaOIUIl ¥ TPaUKOB, IETaTh BEIBOJBI 1O Pe3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000opy10BaHUS;

pemiatb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (M3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MIPUHIIMITBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7aun
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIe ISl €€ pellleHus, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3MUECKON BEINUUHBI;

pelaTh KaueCTBEHHBIC 33/1a4U: BHICTPAWBATh JOTHYECKH HETIPOTHBOPEUHUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYCECKHE ABIICHUS,

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POpMAIIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAUNA U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIAPHONM HMHGOPMALMM, TOJYYEHHOM W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTyIaeMyt0 HHPOPMAIIHIO;

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

UCITOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCEIHEBHOM KU3HU ISl
oOecnieueHnsi O€30MAaCHOCTH MpH OOpalleHUH ¢ MpuOOpaMh U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUs 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TPYyIIEe C BBHINOJHCHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PalUOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TEXHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EOUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPU PEUICHUU (PU3NUYECKHUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PMBHMKH: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHWus U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETAa, OTPAXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus U MOJApU3aLMs  CBETa, JAHWCIEepCUs CBETa,
dboTtoanekTpudeckuii 3phext (poTodaddeKT), CBETOBOE JTaBICHHES, BOSHUKHOBCHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas

PaguO0aKTUBHOCTb;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  PA3NIMYHBIX  Cpela) |

AJIGKTPOMArHUTHBIC SIBICHUSA (MPOLIECCHI), HCIONB3YAd (PU3NYECKUE BEITUUYUHBIL:
DIIEKTPUYECKUN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MOJisA, cuwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOaTeTbHOM KOHTYpe, 3apsAl U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSIHHE U
ONTHUYECKAasl CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATH (PUIUYECKHIM
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUYeHHs M EJAMHMIIbI, YKa3bIBaTh
(dbopMyIIbI, CBS3BIBAIONINE JAHHYIO (DU3UUECKYIO BETUUHHY C JPYTUMH BEIUYUHAMH;

ONMCBHIBATh H3YyYCHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3YS
busznyeckue BENMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPUO]T MOTYypaciaga, SHEPTUS CBA3U



aTOMHBIX SIZIEp, TP ONMUCAHWU TPABWIBHO TPAKTOBATh (U3UYECKUNA CMBICIT
WCITOJIB3YEMBIX BEJIMYMH, MX OOO3HAUEHWS W CIWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAHHYI0 (U3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOIO U NapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITeHa miia pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaTel bopa,
3aKOH PAaJIMOAKTHUBHOTO pacmnaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OINPEIENATh HAIIPaBJIeHUE BEKTOPA MHAYKIUHA MAarHUTHOTO TOJIsI TPOBOIHUKA
C TOKOM, cujibl Amrnepa u cuibl Jlopenua;

CTPOUTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JIKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBIICHUU W
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX HM3MEPEHUMN: MpPU 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUS, POBOJAUTH OMBIT U JOPMYITHUPOBATH
BBIBO/IbI;

OCYIIECTBJISThH MPSIMbIC U KOCBEHHBIE MU3MEPEHUS (PU3NUYECKUX BEIUYMH, MIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TPU 3TOM KOHCTPYHPOBATHh YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTAThHI
MOJIYYEHHOW 3aBUCUMOCTH (DPU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpaduKOB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyjJa MPU MPOBEACHUU UCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOIO
000Opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PU3HUECKHE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4u
BEIOMPATHh (PU3UYECKYI0 MOJENb, BBIACIATh (PU3MUECKHE BEITUYUHBI U (HOPMYIIBI,
HEOOXOJUMbIE IJIsl €€ pellleHus, MPOBOAUTh PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKACHUN C OMOpPOM HA H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U NPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHONM HWH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIydaeMylo HHPOPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX O€30MaCHOIO UCHOJIb30BAaHUS B TOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOILECCOB OKPYKAIOIIET0 MHpAa, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 115
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, NIl COXPAHEHHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaThb B TIpyHle C BBHIMNOJIHEHUEM pA3JIMYHBIX COLUAIBHBIX pOJeil,
IUIAHUPOBaTh pPaboOTy TPyNNbl, PaLUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBO yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kontpoabnbie IIpakTuueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa HOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Apmaminica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHAMMKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbpie COCTOSIHHSI BEIIECTBA. 5 bu6mmorekxa [IOK

®dazoBbIE IEPEXOBI

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




Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
41 DUICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 ITocTosHHBIN MEKTPUUYECKUN TOK. TOKH B 12 bubnunoreka [HOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nose. DIeKTpoOMarHuTHas 1 1 3 bubnnoreka [JOK
' AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHu4YeCcKHe U AIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

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

31 OCHOBBI crIEIIUAIBHOM TEOPUHU 4 | bubnmnorexa [JOK
OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTbI KBAHTOBOW ONTUKH 6 bubmorexa HOK




bu6mmoreka [IOK

. 4
4.2 Crpoerne atoma https://m.edsoo.ru/7f41c97c¢
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DNIEMEHTHI aCTPOHOMUU U acTpOhH3UKH 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngg;;f;;gﬁ;;mlcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IMPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOT'PAMMOBI

10 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha IPUMEPAX POJIb U MECTO (PU3UKHU B POPMUPOBAHUU
COBPEMEHHOM HAy4yHOM KapTHHBI MHpa, B PAa3BUTUU COBPEMEHHOU

TEXHUKH U TEXHOJIOTHi, B IPAKTUYECKOM IEATEIBHOCTH JIFOAEN

10.2

10.3

10.4

Y4YUTHIBaTh TPAHUIBI TPUMEHEHUSI M3YyYCHHBIX (U3UYECKUX MOJIENICH:
MaTepuaibHas TOYKa, WHEpLMAJIbHAs CUCTEMa OTCYETA, abOCOJIOTHO
TBEPAOE TEJIO, UJICANBHBIN I'a3; MOJEIN CTPOCHUsS ra3oB, XKUIKOCTEH U
TBEPABIX TEJ, TOYEUHBIM DJIEKTPUYECKUHM 3aps] — IpU pELICHUU

¢duznyecKux 3a1a4y

PacrioznaBath Qu3mveckue sBIEHUS (MIPOLECCHI) M OOBACHATH MX HA
OCHOBE 3aKOHOB MEXAaHHKH, MOJICKYISIPHO-KHHETUYECKOH TEOpUHU
CTpPOCHMsSI  BEUIeCTBA M  DJIEKTPOJUHAMHMKH: paBHOMEpPHOE U
PaBHOYCKOPEHHOE NpPSIMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE IaJieHHe
TeJN, ABW)KCHHWE TII0 OKPYKHOCTH, HWHEpIUS, B3aUMOJICHCTBHE TeI,
muhdy3usi, GpOyHOBCKOE JBUKEHUE, CTPOCHUE KUIKOCTEN U TBEPIBIX
TeJ, U3MEHEeHUEe 00bEMa Tell IpU HarpeBaHUM (OXJIAXKIACHHUH ), TETIJIOBOE
paBHOBecHe, UCMIApeHHe, KOHJCHCAllUs, MIaBIeHNue, KpUCTAIIH3aIus,
KHWIIEHUE, BIAXXHOCTHh BO3/yXa, TOBBHIIICHUE JABJICHHUS Ta3a TPU €ro
HarpeBaHUM B 3aKPBITOM COCYyJE, CBS3b MEXKIy NapaMeTpaMu
COCTOSTHHS Ta3a B M30IpoLeccax; IEKTPU3alMs Tel, B3auMOIeHCTBIE
3aps/0B

OnuceiBaTh  MEXaHWYECKOE JIBWKEHHME, HCIONB3ys  (PU3UUYECcKue
BEJIMYMHBL: KOOPJMHATA, MyTh, MEpeMELIeHHEe, CKOPOCThb, YCKOPEHUE,
macca Tela, CHJIA, UMIYIbC Tela, KHHETHYEeCKas OJHEprus,
NOTEHIMATbHAS DHEpPIus, MexXaHWdeckas paboTa, MeXaHWdecKas
MOIITHOCTb; MPH OMMCAHUH MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICI
UCTIOJIb3YEeMbIX BEIUYMH, MX OOO3HA4YeHHsS W EIUHHIIBI, HAXOAUTh
(GopMyIbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMH

BCIIMYNHaAMU




10.5

OnuceiBaTh U3y4YCHHBIE TETUIOBBIE CBOMCTBA TEJ U TEILJIOBBIC SIBICHUSA,
UCTIONB3Yysl (hU3MUYECKHe BEIWYMHBL: JaBICHHE Tra3a, TeMIleparypa,
CpedHsisi KMHETHYeCKas SHEPrusl XaOTHUECKOTO JBUKECHHUS MOJICKYI,
CpEeIHEKBaIpaTUyHasi CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIJIOTHI,
BHYTPEHHSS SJHEPTUs, padoTa raza, Ko3hHUIHUEHT M0Ie3HOT0 AeHCTBHS
TEIUIOBOTO  JBHTaTelNs; NpPU ONHUCAHWM MPAaBUIBHO TPAKTOBATH
(GU3UUECKUil CMBICI HCIOJIb3YEMBIX BEIMYUH, MX OOO3HAYCHHS H
€IMHULIBI, HAXOAUTh (DOPMYIJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO

BCJIMUUHY C APYT'MMU BCIINYHHAM

10.6

OnuceiBaTh U3y4YEHHbIE DJIEKTPUYECKHE CBOWCTBAa BEUIECTBA WU
DIIEKTPUYECKUE  SIBICHUS  (TPOLIECCHI), HCHONB3yd  (PU3MUECcKue
BEJIMYUHBI: INEKTPUYECKUI 3apsn, JIEKTPUYECKOE 1oJe,
HapsOKEHHOCTh IO, IOTEHLMAJ, Pa3sHOCTh IOTCHIUAIOB; IIPU
ONHCAaHUH TPABMIBHO TPAKTOBATH (PU3UUYECKUN CMBICT HCIIOIB3YEMBIX
BEIMYMH, WX OOO3HAYCHHUS W EAWHUIBI;, YKa3blBaTh (POPMYIIBL,

CBA3BIBAIOIINEC NJAHHYIO (1)I/I3I/I‘IGCKYIO BCJINMYNHY C APYTUMU BCINYNHAMU

10.7

10.8

aHaM3UpoBaTh (PU3MYECKHE TPOLECChl M ABJICHMS, HCIIOJIb3YS
(du3nyeckre 3aKOHbI MU IPUHLUIIBL: 3aKOH BCEMUpPHOTo Tsarotenus, I, Il u
III 3axonbl HEFOTOHA, 3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH, 3aKOH
COXpPAaHEHHsI HMIIYJIbCa, IPUHIMI CYNEPIO3ULUU CWI, IPUHIUI
paBHOIIpaBUS  UHEPLUAIbHBIX CHCTEM  OTCYETA;  MOJEKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUs BEIIECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpeIHEW KHHETHMYECKOW HHEPIrHHM TEIUIOBOIO JBHXKEHHUS MOJEKYNI C
a0COJIIOTHOW TeMIEepaTypoi, MEpBbIM 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpAaHEHHs JJIEKTpPUYECKOro 3apsna, 3akoH KylloHa; mnpu 3Tom
pa3nyarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BbIpaXXEHHE U YCIOBUS (TPaHMIIbI, 00JIACTH) TPUMEHUMOCTHU
OOBACHATH OCHOBHBIE MPHHLUIBI JEHCTBUS MaIlMH, NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB; pa3iuyarh YCIOBUS HMX 0€30MacHOro

HCIIOJIB30BaHUs B HOBCG}IHCBHOﬁ KU3HN

10.9

BBITIOTHATE KCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (M3UYECKUX SIBICHUN U
MIPOLIECCOB C MCHOJB30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUM; MpU
3ToM (GOpMyIUpOBaTh MpodieMy (3agady) U THIOTE3y Y4eOHOTro
JKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOT0 000py10BaHus,

MPOBOAMTD OMBIT U POPMYIUPOBATH BHIBOIBI




10.10

10.11

OCYH_IGCTBHSITB MMpsAMBIC U KOCBCHHBIC U3MCPCHU (bmnqecxnx BCIINYHMH,
IIpu 5TOM BI)I6I/IpaTB OIITHUMAJIBHBIN CII0CO0 HU3MEPCHUA U UCIIOJIB30BATh

HN3BECTHBIC METOAbI OLICHKH HOFpCHIHOCTCfI I/ISMCpeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAY (DU3MUECKUMM BEJIMYMHAMHU C
WCIIOJB30BAaHUEM IMPSAMBIX H3MEPEHMM; IPU 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (UKCHpOBaTh pe3yiabTaThl TMOJTYYEHHOW 3aBUCHMOCTHU
¢u3nUecKuX BETUYMH B BUAE TaOaHIl U TpadHKOB, ATaTh BBHIBOJBI IO

pe3yiabTaTaM HUCCICI0OBAHHNA

10.12

10.13

CobOmromate mpaBwia  0Oe30macHOro  Tpyda MpH  MPOBEACHUU
UCCIICIOBaHUH B paMKax yd4eOHOro OJKCIepHMEHTa, Yy4eOHO-
MCCIIC/IOBATEIbCKOW M TPOSKTHOW IEATEIBHOCTH C HCIOJIb30BaHHEM

MU3MEPUTENBHBIX YCTPOUCTB U TAOOPaTOPHOTO 000PYAOBAHUS

Pemate pacu€rHble 3amaum C SIBHO 3a/laHHOM (DPM3MYECKOH MOJEIBIO,
UCTIONB3Ysl (U3MYECKHE 3aKOHBl M TPHHLUIBI, Ha OCHOBE aHaIHM3a
yCIIOBHSA 3314 BEIOUPATh (PU3MUECKYIO MOJIEIIb, BBLACTATH (PU3HUECKHe
BEJIMYMHBI U (OPMYIbI, HEOOXOAUMBIE Al €€ pEeLIeHUs, NMPOBOAUTH
pacuéThl ¥ OLIEHUBATH PEAIIbHOCTh IOJYYEHHOTO 3HAYE€HUS (PU3NUECKON

BCJIMYHNHBI

10.14

Pemars Ka4ueCTBECHHBIC 3a7a4H: BBICTPANBATh JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIEMOYKY PACCYKJACHUW C OMOPOW Ha HU3YYECHHBIC

3aKOHBI, 3dKOHOMECPHOCTU U (I)I/I3I/ILIGCKI/IG SABJICHUA

10.15

Hcnonb3oBaTh MNpU  pelIeHMH  Yy4eOHbIX 3a7ay  COBPEMEHHbIE
UH(POPMALIMOHHbIE TEXHOJOTMM I TIOMCKa, CTPYKTYPUPOBaHUS,
UHTEpPIIpETallUd M MPEJICTaBICHUs] y4eOHOW M Hay4yHO-TIONYJSpHON
uH(pOpMalMY, MOJYyYEHHOW W3 Pa3IUYHbIX HCTOYHHUKOB; KPUTUYECKU

AHAJIU3UPOBATD MOJYYACMYIO I/IH(l)OpMaI_II/IIO

10.16

10.17

[TpuBoaUTE NMpUMEpPHI BKJIa/Ja POCCHUICKUX U 3apyOEKHBIX YUEHBIX-
($U3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE IPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOT Uit

Hcnonp3oBaTth TeopeTHUecKue 3HaHMA MO (U3MKE B IOBCEIHEBHOU
YKU3HU 7151 oOecrieueHus: 0e30MacHOCTH MPpHU OOpalleHUH ¢ Mpudopamu u
TEXHUYECKUMU yCTPOWCTBAMHU, JJII COXPAHEHHUS 3/0pOBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTHYCCKOT'O IMOBC/ICHUS B Oprxcanmeﬁ cpeac

10.18

PaGoTaTh B rpymnme ¢ BBINOJIHEHUEM Pa3IMYHBIX COLMAJIBHBIX POJEH,
IUTAHUPOBaTh ~ paboOTy  TpyHIbl,  PalMOHAIBHO  PaCHpelessTh

00S3aHHOCTH U IJIaHUPOBATL JACATCIBHOCTE B HCCTAHAAPTHBIX




11 KITACC

CUTyaludax, aJACKBATHO OLCHHBATH BKJIAA KaXXJAO0ro M3 YYACTHHKOB

TPYIIIBI B pELIEHHUE paccMaTpUBAEMOM MpoOIeMbl

Kon
MPOBEPAEMOro
pe3yJbTara

11.1

IIpoBepsiemble NpeaMeTHBIE Pe3YJILTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbLHOW MPOrPpaMMBbI CPeHETr0 001Iero 00pa3oBaHusI

JleMOHCTpHpOBAaTh Ha IPUMEPAX POJIb U MECTO (PH3UKH B POPMUPOBAHUHT
COBPEMEHHON Hay4yHOM KapTHUHBI MHpa, B PAa3BUTUU COBPEMEHHOMU
TEXHUKA M TEXHOJOTHW, B IPAKTUYECKOW JEATEIbHOCTH JIIOJIEH,

LEJIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHUHBI MUPa

11.2

11.3

114

Y4YUTHIBaTh TPAHUIBI TPUMEHEHUSI M3YyYCHHBIX (U3UYECKUX MOJIENICH:
TOYEYHBIN JJIEKTPUUYECKHUM 3apsijl, sAepHas MOJEIb aTOMAa, HYKJIOHHAs

MOZCIIb aTOMHOTI'O Apa IMpU pCHICHUA (I)I/I3I/I‘leCKI/IX 3aaad

Pacno3naBath Qusnueckue sBIEHHUS (IMPOIECCH) U OOBICHATH UX Ha
OCHOBE  3aKOHOB  JJIGKTPOJUHAMHUKM M  KBAHTOBOM  (DM3MKU:
DIIEKTPUYECKasi TPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE NecTBUs TOKa, B3aUMO/IeiiCTBHE MarHuTOB,
AJIEKTPOMAarHuTHAs HMHIYKLIMA, JefiCTBME MAarHUTHOTO TOJs Ha
OPOBOJHUK C TOKOM M JBWXKYUIMHCA 3apsij, 3JIEKTPOMarHuTHBIE
KojeOaHusT M BOJHBI, MPSAMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
OTpaKeHHe, peJIOMIICHHE, HHTephepeHIHs, TU(HPAKITHS ¥ TOSPU3AITUSI
CBeTa, Aucnepcust ceera, (otornekrpuueckuii 3¢ ekt (hoTorddexr),
CBETOBOE JIaBJCHHE, BO3HMKHOBEHHE JIMHEHUYaTOro CHeKTpa aToMma

BOOOpOJa, CCTCCTBCHHAA U UCKYCCTBCHHAA PaIOaAKTHBHOCTD

OnuceiBaTh  M3YyYEHHbIE CBOMCTBA  BemlecTBa  (RJIEKTPUYECKHE,
MAariuTHBIC, OITHYCCKHUC, IJICKTPHUYCCKYIO MNPOBOJUMOCTL PA3JIMYHBIX
Cpel) W DIEeKTPOMAarHUTHBIE SIBICHUS (TPOILIECCHI), HCIONB3YS
dbuznyecKkue  BENMYMHBL:  DJIEKTPUUECKHH  3aps], Ccuia  TOKa,
AJICKTPUUECKOE HANIPSHKEHHE, JIEKTPUUECKOE COTIPOTUBIICHUE, PA3HOCTh
noteHmanos, DJIC, pabora Toka, WHIYKIIMSA MarHUTHOTO TIOJISA, CUJa
Amnepa, cwna JlopeHIa, WHAYKTUBHOCTb KATyIIKH, JHEPrUs

SJICKTPHUYCCKOI0O U MAarHuTHOIrO HOHeﬁ, nepuoa nu 4actora KoJieOaHuii B




K0JIeOaTeIbHOM KOHTYPE, 3apsi]l U CHJIa TOKa B IIPOIecCce FTapMOHUYECKHUX
9JIEKTPOMArHUTHBIX KosleOaHUH, (OKYCHOE pacCTOSIHME M ONTHYECKas
CHJIA JIMH3bI; [IPU ONUCAHUU IIPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICIT
UCTIOJIb3YEMbIX BEJIMYMH, UX O003HAUEHUS M EIUHHIBI;, YKa3bIBaTh
(dopMyIbl, CBSA3BIBAIOIINE AAHHYIO (PU3UYECKYIO BEITUYMHY C JAPYTHMH

BCIIMYNHaAMU

11.5

11.6

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC ABJICHUA W MPOLECCCHI, UCIIOJIb3Yd
(1)I/ISI/ILIGCKI/I€ BCIIMYHUHBI: CKOPOCTh JJICKTPOMAarHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, OHCPrusd W HMIIYJIbC (bOTOHa, Iepruoag
nojgypacnaga, OHCPruss CBA3M ATOMHBIX AAC€p, IIPU OIKMCAHHUU
IMMPpaBUJIbHO TPAKTOBATbH (1)I/I3I/I‘~IGCKI/II71 CMBICJI UCIIOJIb3YCMbIX BCJIMYMH,
UX 0003HaYeHUs U CAWHUIIBI; YKAa3bIBATb (bOpMy.]'ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/I‘IeCKYIO BCIIMUUHY C APYI'MMHU BCINYUHAMHU, BBIYHCIIATH

3HaYeHUE (PU3NUECKON BEITUUMUHBI

AHamm3upoBarth (PHU3UYECKHE TIPOIECCHl W SIBICHUS, HCIOIb3YS
duznyeckue  3aKOHBI W OPUHIUNB:  3akoH OMma,  3aKOHBI
MOCIIE0BATEIHHOIO U TAPaJLIeIbHOTO COSTUHEHHS TPOBOAHUKOB, 3aKOH
Jlxoyns — JleHma, 3aKOH OSJIEKTPOMAarHUTHOW WHAYKLHH, 3aKOH
MPSIMOJIMHEMHOTO PaclpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHHS CBETA,
3aKOHBI MTPEJIOMJICHUS CBETA, YpaBHEeHUE DWHINTeHA 17151 hoTordPekTa,
3aKOH COXPAaHEHHUsS SHEpPruu, 3aKOH COXPAaHEHUs HUMITYJbCa, 3aKOH
COXpPAHEHUsl AJIEKTPUUYECKOrO 3apsijia, 3aKOH COXPAHEHUsS MacCOBOTO
Yyuca, mocTynaaTel bopa, 3aKOH paguoakTHBHOIO pacraja; Mpu 3TOM
pa3nuvaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe

BBIPAKCHUC U YCIIOBUA (FpaHI/II_IBI, O6J'I8.CTI/I) NPpUMECHHUMOCTH

11.7

OHpC}IGJ’IﬂTL HaIpaBJICHUEC BCKTOpa HWHAYKIUW MArduTHOIO I10JIA

IMPOBOAHUKA C TOKOM, CHJIbL AMHepa 1 CHJIbI HopeHua

11.8

11.9

CtpouTh 1 ONUCHIBATh U300paXKEHNE, CO31aBAEMOE TNIOCKUM 3€pKajIoM,

TOHKOM JIMH30U1

BBINOMHATE AKCIEPUMEHTHI 110 MCCIEI0BAHUI0 (DU3MUECKUX SIBICHUN U
MPOIIECCOB C HMCIOJI30BAHUEM TMPSMBIX U KOCBEHHBIX U3MEPECHHIA; MPU
5ToM (GOPMYIHpPOBaTh MpoOJIeMy (3agady) W THUIOTE3y Yy4eOHOTO
IKCIEPUMEHTA, COOMPATH YCTAaHOBKY M3 MPEIOKEHHOTO 000PYIOBaHHS,

MMPOBOAUTDH OIIBIT U (I)OpMy.TII/IpOBaTL BBIBObI

11.10

Ocy1ecTBIATh MpsIMble U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIIUYUH;
IIPY 3TOM BBIOMPATh ONTUMAJIBHBIN CIIOCO0 M3MEPEHUS U UCTIOIb30BATh

U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN




11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MYECKHX BEIUYHH C WCIOJIB30BAHUEM
OpsIMBIX ~ M3MEPEHHUH; MpU ATOM  KOHCTPYUPOBATh  YCTAaHOBKY,
bukcupoBaTh pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (PUIUYECKUX
BEJIMYMH B BUJE TAOIHIl U TpadUKOB, JeTaTh BHIBOJIBI MO Pe3yabTaTaM

HCCICA0BaHUA

11.12

11.13

11.14

CoOmoaTe mpaBwiia 0€30MACHOrO  Tpyla TMpU  TMPOBEACHUU
UCCIIEIOBAaHUI B paMKax yd4eOHOro »JKCIepUMEHTa, YydeOHO-
HCCIIEIOBATENIBCKOM M MPOSKTHON JEATEIbHOCTH C HCIIOJIb30BaHUEM

U3MEPUTENBbHBIX YCTPOICTB U 1a00paTOPHOro 000pyAOBaHUS

Pemars pacu€rHble 3amauu C SBHO 3a/laHHOM (PU3UYECKON MOJIENbIO,
UCTIONB3Ys (U3MYECKHUE 3aKOHBI M TMPUHIUIBI, HA OCHOBE aHalM3a
YCIIOBUS 3319 BBIOMPATh PU3NUYECKYIO MOJICITb, BBIICIATH (PU3HUECKUE
BEJIMYMHBI U (HOPMYIIBI, HEOOXOMUMBIC ISl €€ pPelICHHs, MPOBOIUTH
pacuéThl U OLIEHUBATH PEAbLHOCTD MOJTYYSHHOTO 3HaUEHUS (PU3HMUECKON

BEJIMYUHBI
Pemars KaueCTBEHHBIC 3a7a4H: BBICTPAaUBaTh JIOTUYECKHU
HEMPOTUBOPEUMUBYIO LIETIOYKY PACCYKAECHUM C OMOPOMl HA M3YYEHHbIE

3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/I3I/I‘-IGCKI/IG SABJICHUA

11.15

11.16

Ucnonp3oBath mpu  pemieHHMM  Y4eOHBIX  3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTUU Ul TOMCKa, CTPYKTYpPUpPOBaHUS,
UHTEpHpeTallul W TMpeJCTaBleHUs y4yeOHOW M Hay4HO-TIOMYJISIpHOU
UHPOPMALIMK, TOJYYEHHONM M3 Pa3IMYHBIX MCTOYHHKOB; KPUTHUECKH
AHAIM3UPOBATH MOJIYyYaeMyt0 HH(OPMALIHIO

OOBSACHATh MPUHIMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3ivyaTh YyCIOBUA HMX O€30MacHOr0 HCIOJIb30BAaHUSA B

MIOBCEIHEBHOMN XU3HU

11.17

11.18

[TpuBoaUTE MpUMEpPHI BKJIaJa POCCHUICKUX U 3apyOECKHBIX YUEHBIX-
($U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOT Uit

Hcnonp3oBaTth TeopeTHUecKue 3HaHHUA O (U3UKE B IOBCEIHEBHON
YKU3HU 17151 oOecrieyeHns: 0€30MacHOCTH MPHU 0OpaIieHny ¢ Mpudopamu u
TEXHUYECKUMU yCTPOWCTBAMHU, JJII COXPAHEHHUS 3/0pOBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTHYCCKOT'O IMOBC/ICHUS B Oprxcanmeﬁ cpeac

11.19

PaboTtate B Tpymme c BBIIOJIHEHHEM pPa3IMYHBIX COLMATIBHBIX POJIEH,
IUIAHUPOBATh pabOoTy IPYMIIbI, PALIMOHAIBEHO PACHPEACIIATh 00S3aHHOCTH

U IJTaHUPOBAThb ACATCIIBHOCTH B HCCTAHAAPTHBIX CUTYyAllUAX, aICKBATHO




OLICHMBATh BKJIJ KaXJOr0 M3 YYaCTHUKOB TPYNIbl B pEIICHUE

paccMaTpuBaeMoi poOIeMbl

HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon Kox nposepsiemoro

HpOBepﬂeMLIe IJIEMEHTHBI COACPKaAaHUSA
pas3aejia 3JIEMCHTA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

®dusnka — Hayka o npupojae. Hayunsie MeTopl
. IIO3HAHMWS  OKpyXkaromero  mupa.  Pousb
JKCIEPUMEHTA U TEOPHUH B IPOLECCE MTO3HAHUS

IPUPOJIBbI. DKCIEPUMEHT B (PU3UKE

MogenupoBanue (U3NYECKUX SBIEHUN U
npoueccoB. Hayunbsle runotessl. duznyeckue
3aKOHBl M TEOpuH. I'paHUIBI NPUMEHMMOCTH
1.2 ¢u3nueckrx 3akoHOB. [IpuHIIUIT COOTBETCTBUS.
Ponp um wmecro ¢usuku B (HOPMHPOBAHUU
COBPEMEHHOM Hay4yHOM KapTUHBI MHpa, B

HpaKTHQCCKOﬁ JIeSATEIbHOCTH JII0AeH

2 MEXAHUKA

KNMHEMATHUKA

Mexanndeckoe aBmkeHne. OTHOCHUTETBHOCTD
2.1.1 MeXaHu4JecKoro NBrkeHud. CucremMa orcuéra.
2.1 Tpaektopust

[Tepemernienue, CKOpOCTh (CpemHsisi CKOPOCTD,
2.1.2 MTHOBEHHAass  CKOPOCTb) U YCKOpPEHHE

MaTepUaIbHOM TOYKH, UX MPOEKLUUU Ha OCHU




2.2

2.13

2.14

cuctembl kKoopauHat. CiioxkeHne nepeMereHmit

U CJI0KEHHUE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
MPSAMOJIMHEHHOE JIBUKEHUE. I'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOpOCTH,
yCKOpEeHUS, nyTH u nepeMeneHus

MaTepHaﬂbHOﬁ TOYKH OT BPCMCHHA

CBobOoaHOe majzieHne. Y CKopeHrue CBOOOIHOTO

najeHust

2.1.5

2.1.6

2.1.7

2.2.1

KpuBonmueliHoe  nBuxenue. PaBHOMepHOe
JBUKCHHE MaTepUaIbHOU TOYKH 1o
OKPY’KHOCTH. YTJOBass CKOpPOCTb, JIMHEHHAas
CKOPOCTb. ITepuon U 4acToTa.

IleHTpOCTpEMUTENILHOE YCKOPEHUE

TexHuueckue YCTPOMCTBA: CITUAOMETD,
JBUKEHUE CHApAJIOB, LEMHBIE U PEMEHHbIE
nepenayn

[IpakTnueckue paboThlI. N3mepenue
MIHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOIIEHUSI MEXAY MYTSIMHU, MPOUJIECHHBIMHU
TE€JIOM  3a  TIOCJIENOBATEIbHBIE  paBHBIE
MPOMEKYTKH BPEMEHU MPH PABHOYCKOPEHHOM
JBU)KEHUN C HAYaJIbHOM CKOPOCTBIO, PaBHOM
Hyt0. M3ydeHne IBUKEHHS IIapuKa B BSI3KOM
JKUJIKOCTU.  M3yueHume  nOBHKEHUA — Tena,

OpOILIEHHOTO TOPU30HTAIBHO
JMHAMUKA
IIpuHnun orHocurensHOCTH I'anmunes. IlepBbrit

3akoH HproToHa. IHepuMambHBIE CHUCTEMBI

oTcuéTa

222

Macca tena. Cuna. [lpuHiun cynepnosunuu

CHUJI

223

Bropoii 3akon HproToHa M1 MartepHalibHOM

TOYKM B HWHEPUUAIBHOW CHUCTEME OTCUETa




2.3

224

(UCO). Tpermit 3akoH HploToHa s

MaTCpHaJIbHBIX TOUCK

3aKoH BCEeMUPHOTO TsAroTeHus. Cuiia TSKECTH.

HepBa;I KOCMHUYECKasd CKOPOCTE. Bec Tema

225

Cuna ynpyroctu. 3akoH ['yka

22.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHHs
CKOJNLKCHUST W CWIA  TPEHUS  TOKOS.
Kosddunment tperus. Cuna cOnpoTHUBICHUS

IIpH ABMXXCHUU TEJIa B ) KUAKOCTH HUJIM I'a3€

227

2.2.8

229

HOCTyTIaTeJ'IBHOG H BpamaTcIbHOC JIBHIKXCHHC

a0COFOTHO TBEPIOTO TeTa

MOMEHT CUJIbI OTHOCUTEIBHO OCU BpAICHUS.
IInedo cumbl. YcinoBUsi paBHOBECUS TBEPAOTO
tenma B UCO

TexHuueckue  yCTpOMCTBA:  NOJAIIMITHUKH,

ABUIKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue paboThl. M3yueHue IBUKEHUS
Opycka 1O HAaKJIOHHOW IUIOCKOCTH TIOJ
JIECTBUEM HECKOJNbKUX cuil. McciaemoBanue
3aBUCUMOCTH CHJI YIPYTrOCTH, BOSHUKAIOIINX B
nepopMupyeMoil TPYXKHHE U  PE3UHOBOM
oOpas3ie, OT BEIMYMHBI HUX JedopMaluu.
HccnenoBanue ycnoBuil paBHOBECUS TBEPAOTO

TCJ1a, UMCIOIIECTO OCh BpalllCHUSA

3AKOHBI COXPAHEHNA B MEXAHUKE

I/IMHYJ'ILC MaTCpHaHBHOﬁ TOYKHU, CHCTCMBI

2.3.1 MarepuaibHbIX TO4YeK. Mmmynbc cuimbl u
HU3MEHEHHE UMITyJIbCa Tella
53 3akoH coxpaHeHusa wummynsca B HCO.
o PeakTnBHOE IBMKEHIE
233 Pabota cuinbl
234 MomHoCTh CHITEI




3.1

235

2.3.6

Kunernueckas sHeprusi MaTepuaibHONW TOYKH.

TeopeMa 0 KHHETUYECKOW SHEPTUH

ITorenumanenas sHeprus. lloreHnmanbHas
SHEprus ynpyro ae(GopMUpOBaHHON IPYKUHBIL.
[lorennmanpHast  SHeprusi  Tena  BOJIU3M

IIOBEPXHOCTHU Semin

2.3.7

[loreHnanpHbple W HEMOTCHIUAIBHBIC CHIIBL.
CBs3b pa6OTBI HECMMOTCHIIMAJIBHBIX CHJI C
W3MEHCHHEM MEXaHWYCCKON SHEPTHU CUCTEMBI
Ted. 3aKOH COXPAaHEGHMS]  MEXaHUYECKOM

QHCPIUHn

2.3.8

239

VYupyrue u Heynpyrue CTOJIKHOBEHUS

TexHudeckue ycTpOMCTBA: JBHKEHHE PaKeT,

BOI[OMéT, KOIICp, HI)Y)KI/IHHHﬁ IIUCTOJICT

2.3.10

[Ipaktuueckne paboTel. H3yueHue CBs3U
CKOpOCTEHl Tel TpuU HEYNpyroM yzaape.
UccnenoBanme cBs3uM  pabOTBl  CHJIBI  C

H3MCHEHHEM MEXaHHISCKOM OHCPIHUu TCJia

MOJIEKVYJISAPHAS ®U3UKA 1 TEPMOAMHAMUKA
OCHOBbI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUM

3.1.1

3.1.2

OcHOBHbIE MOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON TEOPUH. BpoyHnoBckoe
neuxenne. Juddysus. Xapaktep ABHKEHUS U

B3aMMO/JICHCTBHS YaCTHI] BEIECTBA

Mogenu cTpoeHHs Ta30B, JKUAKOCTEH U
TBEPABIX TN U OOBSICHEHHE CBOICTB BeleCTBa
Ha OCHOBE DTUX MoJelel

Macca wmonekyn. KosndectBo BelecTsa.

[TocTostHHas ABoraapo

3.1.4

TermmoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [Ilkama temneparyp Lenscus

3.1.5

Monpens HUJEeaILHOT'O raza. OcHoBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOU

TCOpPHUHU UACAJTBHOI'O ra3a




3.1.6

AOcoiroTHas TeMIeparypa Kak Mepa cpeaHei
KUHETUYECKOU OHCPIUU TCIJIOBOI'O ABHXKCHUSA

yactuil raza. [lIkana temneparyp KenbBruna

3.1.7

3.1.8

3.1.9

3.1.10

Vpasnenue Knanelipona — MenneneeBa. 3aKoH

JanpToHa

l'azoBbIe 3akoHBI. M301porneccsl B UI€aIbHOM
raze ¢ IOCTOSHHBIM KOJMYECTBOM BEIIECTBA!

U30TEepMa, U30X0pa, U300apa

TexHnuueckue YCTpOMCTBA: TEPMOMETP,

OGapomerp

[IpakTuueckue pabotbl. M3mepenune wmacchbl
BO3JlyXa B KJlacCHOM koMmHate. MccnenoBanue
3aBUCUMOCTH MCXKAY IMapaMEeTpaMu COCTOAHUA

Pa3pCIKCHHOI'O Ira3a

3.2

OCHOBbI TEPMOJMHAMUKHU

3.2.1

TepMO,Z[I/IHaMI/I‘IeCKaH CHUCTCMaA. BHYTpCHHHH
OHEPTIUid TepMOHHHaMH‘IGCKOﬁ CHUCTCEMBI H

CoCcoObI €€ N3MEHEHUS

322

323

324

KonuyectBo TeminoTsl u pabora. BryTpenHss

OHEPTHUA OAHOATOMHOI'O NACAJIIBHOTO ra3a

Bunel Temionepenadu: TEIIONPOBOIHOCTB,
KOHBEKIUS, u3llydeHue. Tero€MKoCTh Tena.
YnenbHas TEIUIOEMKOCTL BeniecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TEILJIOIIEpEaaUC

[IepBb1it 3aK0H TepMoauHaMuKH. [Ipumenenune
IIEPBOTO 3aKOHa TEPMOJAUHAMUKH K
u3onpoueccam. ['paduueckas uHTEpHIpeTarys

paboTsI raza

3.2.5

TermoBble MawmuHbl. [IpuHUOKMNBL  IEWCTBUS
TeTIOBBIX MamuH. [IpeoOpa3zoBanus SHEPTUU B
TEIUIOBBLIX MamuHax. Koo duimeHt noneznoro
nevictus (manee — KITJI) TeruioBoi MamuHBI.
Huxn Kapno u ero KITJ{




3.2.6

3.2.7

3.2.8

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mpolieccoB B TPUPOJIE.
TennoBbie JIBUTATEJIN. DKOJIOTUYECKHUE
MPOOJIEMBI TETIOIHEPTETUKH

TexHuueckue YCTPOMCTBA: JBUTaTeIIb
BHYTPEHHETO Cropaus, OBITOBOM

XOJIOAUJIbHUK, KOHAUITHUOHCD

[IpakTuyeckue paboTel. M3mepeHne yaeabHOR

TEINIOEMKOCTH

AT'PEI'ATHBIE COCTOAHNW A BEILECBA. ®A30BbIE ITEPEXO/1bI

[TapooOpazoBanue u konaeHcanus. Mcnapenue

331 u KUIICHHE. VY nenbHas Teriora
o napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl
KHUIIEHUS OT JIaBJICHUS
330 AOcComIoTHAsT U OTHOCHUTEIbHAs BIAXHOCTh
o Bo3ayxa. HacelmeHHb1 nap
Teépnoe teno. Kpucrannuyeckue u amopgHbie
333 Tena. AHH30TPONHUS CBOWCTB KPHUCTAJJIOB.
o Kunkue KPHUCTAJLIBL. CoBpemeHHbIE
33
MaTepHabl
334 [InaBnenne u KpUCTAIM3aALMs. Y JIeIbHas
o terota rmiasiieHus. Cyoaumanus
3.3.5 YpaBHeH#He TEMI0BOro 6amaHca
TexHuueckue ycTpoilcTBa: TUTPOMETp H
336 TICUXPOMETD, KaJOpUMETP, TEXHOJIOTUH
o MOJTyYeHHUs COBPEMEHHBIX MaTepUaloB, B TOM
qrciie HAHOMATePHAIIOB, U HAHOTEXHOJIOTHU
337 [IpakTnueckue paboThlI. Nsmepenue
o BJIQKHOCTH BO3]TyXa
4 SJIEKTPOANMHAMUKA
SJIEKTPOCTATUKA
4.1 e DnekTpu3anys TeNl. JIEeKTPUUYecKuil 3apsan. J(sa

BU A SJICKTPUYCCKUX 3apsa 0B




4.2

[TpoBoaHMKH, JTUDJICKTPUKU 5

4.1.2
MIOJIYIIPOBOIHUKH
4.1.3 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
4.14 B3aumopeiictBue 3apsanoB. 3akon Kynona
DIIEKTPUYECKOE noJie. Hanpsoxénnoctb
415 3IIEKTPUYECKOTO OJIA. [TpuHIMT
o cyneprno3unu.  JIMHUM ~ HanpsKEHHOCTH
AIEKTPUYECKOTO T10JIS
416 PaGora cumn  2IEKTPOCTAaTHYECKOTO  IOJISL.
o Ilorennuan. Pa3HocTh HOTEHIINAIOB
[IpoBOIHMKM W JUAJIEKTPUKUA B IOCTOSIHHOM
4.1.7 BJIEKTpUYECKOM  moJie.  Judnekrtpuueckas
MIPOHUIIAEMOCTb
DNEeKTPOEMKOCTb. Konpencarop.
4.1.8 DOneKTpOEMKOCTh  IJIOCKOIO  KOHJEHCATOpa.
DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa
TexHudeckue  yCTpPOMCTBA:  BJIEKTPOCKOIL,
419 ANEKTPOMETP, INIEKTPOCTaTUYECKas 3allluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYWHBIN ITPUHTED
4110 IIpaxTrueckue paloThI. H3mepenue

ANEKTPOEMKOCTH KOHICHCATOPA

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CYIICCTBOBAaHUA IHOCTOAHHOI'O

4.2.1 3JIeKTpUYecKoro Toka. Mcrounuku Ttoka. Cumna
Toka. [locTostHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 17151 yyacTka LenH
123 DNEKTPUYECKOE CONPOTUBIIEHUE. Y EIbHOE
o CONPOTHUBIICHNE BEIIECTBA
Y ITocnenosarensHoE, napajuleIbHOE,

CMCHIAHHOC COCANHECHUC ITPOBOIHUKOB




4.2.5

4.2.6

4.2.7

Pabota snexkrpuueckoro Toka. 3akoH JIkoyis —
Jlenna

MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBwxkymas cwia (ganee — JC) u
BHYTpPEHHEE COIMPOTUBJIICHHE HCTOYHUKA TOKA.
3akon Owma Ui TOJNHOW  (3aMKHYTOM)

BHCKTPHHGCKOI;'I OCIIn. KOpOTKOC 3aMbIKaHHE

4.2.8

OneKTpOHHas IIPOBOJIUMOCTD TBEPABIX
METAJJIOB.  3aBUCUMOCTb  CONPOTUBIICHUS
METaJIOB oT TEMIIEPATyPBI.

CBepXnpoBOJIUMOCTD

4.2.9

4.2.10

4.2.11

4.2.12

OnekTpuueckuii TOK B Bakyyme. CBoiicTBa

JJIEKTPOHHBIX IIyYKOB

[HonynpoBonuuku. CoOCTBEHHAs U MPUMECHAs
IIPOBOAMMOCTD IOJYNPOBOJHUKOB. (CBOMCTBa

p-n nepexoza. IloaynpoBoJHUKOBBIE TPUOOPHI

DONeKTpUYeCKUd  TOK B BJIEKTPOJIMUTAX.
ONEeKTPOIUTHYECKAS JUCCOLUAIU.

DNeKTpoIn3

DNEeKTPUUIECKHI TOK B rasax.
CamocTosiITeIbHBII W HECAMOCTOSITENbHBIM
paspsan. PaznuuHble THUIBI CaMOCTOSITEIBHOTO

paspsaa. Monnus. [1nasma

4.2.13

4.2.14

Texauueckune YCTpOMCTBA: aMIIepMeTp,
BOJITMETP,  pEOCTaT, HCTOYHUKHA  TOKAQ,
3JIEKTPOHArPEBATEIbHBIE npuOopHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBIICHNUS, BaKyyMHBIN MO/,
TEPMHUCTOPHI 51 (boTope3ncTopsl,

HOJ'IprOBOI[HHKOBBIﬁ U0, raJilbBaHHUKA

[IpakTnueckue paboTHI. N3yuenune

CMCHIAHHOTO COCAUHCHU A PC3UCTOPOB.




N3mepenne DJIC wucTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtuBieHus. Habmonenue

OJICKTPOJIM3a

11 KIIACC

Kon Koanposepsiemoro
pasjiena 3JIeMeHTa

4 SJIEKTPOAMMHAMUKA
MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAY KW A

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

ITocTosiHHBIE MAarHUTHI. BSaHMOHeﬁCTBHe
43.1
IIOCTOSAHHBIX MaroHuToB

MarauTtHoe 1one. BekTtop MarHUTHOM
uHaykuud.  [lpuHnun — cynepno3unumu.
432 Jluann wmarnutHOM wHAYKIMU. KaptunHa
JUHUMA  MarHUTHOM  MHAYKLIHMHM  TOJIA

IIOCTOSIHHBIX MarHuToB

MarautHoe I0JIe TPOBOJHHKA C TOKOM.
Kaptuna nunHMl mons IIMHHOTO MPSMOTO
MPOBOJHUKA W 3aMKHYTOT'O KOJIBIIEBOTO
4.3 4.3.3 MPOBOJHKMKA, KATYIMIKH C TOKOM. OTmbIT
Opcrena. B3anmoelicTBiue MPOBOTHUKOB C

TOKOM

434 Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE

Cuna Jlopenua, e€ MOJly/ib M HampaBJIECHUE.

JIBrokeHue  3apsUKEHHOM — 4YacTHIbl B
4.3.5

OJIHOPOJTHOM MarHuTHOM Tmoje. Pabota

cuibl JIopeHna

4.3.6 SIBIIeHME DNEKTPOMAarHUTHOW UHAYKIUH

4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU

O/1C nnaykunu. 3aKoH 3J1EKTPOMarHUTHON
4.3.8
nHaykiuu dapanes




5.1

BuxpeBoe »snektpuueckoe moine. IJIC

UHAYKOUHW B IIPOBOJHUKC, IABMIKYIIECMCS

4.3.9 MOCTYINATEJIbHO B OJJTHOPOJIHOM MAarHUTHOM
oJie
4.3.10 [IpaBuno Jlenna
NHayKTUBHOCTB. SIBI€HME CaMOMHAYKLHWH.
4.3.11 OJIC caMOMHAYKIIMU
DHeprusi MarHUTHOTO TOJIs KaTyUIKH C
4.3.12
TOKOM
4.3.13 DNIEKTPOMAarHUTHOE T0JIe
TexHuueckue  yCTpOWCTBA:  IOCTOSIHHBIE
MAarHHTEI, AJIEKTPOMATHUTHI,
4.3.14
3JIEKTPOABUTATE b, YCKOPUTENH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TI€Ub
[IpakTueckue paboTHI. N3yuenne
MarHUTHOTO IIOJISI KAaTyIIKd C TOKOM.
4.3.15 HccnegoBanme  NEHCTBHS  IIOCTOSHHOIO

MaravTa Ha paMKy € TOKOM. HccnenoBanue

SABJICHUA SHCKTpOMaFHI/ITHOI\/’I HUHAYKIIUHA

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

KonebarensHass  cucrema. CBoOoHEBIE

konebanus. [apMoHMueckue KoJaeOaHusl.

>11 [lepuon, wacrora, ammmutyaa u Qasa
KoJieOaHu M
[IpyxuHHBIH MasATHUK. MaTeMaTH4ecKuit
5.1.2
MasITHUK
YpaBHeHHE TapMOHHYECKUX KOJEOAHUHU.
5.1.3 Kunematndeckoe u JTMHAMHUYECKOe
onHUcaHue K01e0aTeIbHOTO JBHKESHUS
[IpeBpamenue SHEPIUU npu
5.14 TapMOHUYECKHX KOJICOaHMSX. CBs13b

aMILTATYbI KosieOaHui HUCXOHOHU




5.1.5

BEJIMYUHBI C aMIUITUTyJaMU KoJjeOaHui e

CKOPOCTH U YCKOPEHUs

Konebarenbupiit  koHTYp.  CBOOOIHBIE
JIEKTPOMAarHuTHbIE KoJsieOaHus B
UACaIbHOM  KOJIEOATENBHOM  KOHTYpE.
Anasoruss MEXJIy MEXaHMYECKMMH U
AJIEKTPOMArHUTHBIMU KOJIEOaHUSMHU.

®opmyna Tomcona

5.1.6

5.1.7

5.1.8

3aKoH COXpPAaHCHHUA SHEPruud B HACAJIBHOM

K0J1e0aTeIbHOM KOHTYpE

BbiHyX/1eHHBIE MEeXaHM4YEeCKHe KoJeOaHMs.
Pes3onanc. Pesonancuas KpHBasl.
BoinyxieHHble 3JIEKTPOMAarHUTHbIE

KoJIcOanus.

[lepemennbiii  TOK.  CHHyCOUJAIbHBIN

HCpCMCHHHﬁ TOK.

5.1.9

MomHocTb [IEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JAeHCTBYIOLIee 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10

5.1.11

Tpancdopmarop. IIpousBozacTBo, nepenaya
U TMOTpeOJIeHnEe AIIEKTPUUYECKOW BSHEpruu.
OKOJIOTUYECKHE PUCKH IPHU IPOU3BOICTBE
JIEKTPUIECKON JHEPI'UM. KynbTypa
HCIIOJIb30BAHUS 3JEKTPOIHEPTUU B
MOBCEIHEBHOM KU3HHU

Texnudeckue ycTpomncTBa: cercMorpad,
BIIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTpoIepcaavd

5.1.12

[Ipaktuyeckne paboTsl. MccnenoBaHue
3aBUCHMOCTH TEpHOAa MallblX KoJjeOaHui
Ipy3a Ha HUTU OT JUIMHBl HUTU U MAacChl
rpysa. MccienoBanue nepeMeHHOTO TOKa B
LENU W3 IIOCJIEI0BATEIbHO COCIUHEHHBIX

KOHJICHCATOPa, KaTYIIKH U PE3UCTOpa




5.2

5.3

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

5.2.2

MexaHndeckue BOJIHBI, YCIIOBHS
pacupocrpanenus.  Ilepuon.  CkopocTs
pacmpocTpaHeHHss W JUIMHA  BOJIHBL
[Tonepeunsle 1 MPOAOIBHBIE BOJTHBI

WnTepdepenius u TuQpakus

MEXAaHHNYCCKHUX BOJIH

523

3Byk. CkopocTh 3ByKa. I'pOMKOCTB 3BYyKa.

BricoTta Tona. TeMOp 3Byka

5.2.4

525

DJIEKTPOMAarHuTHbIE  BOJIHBL. Y CJIOBUSA
WU3JIy4YCHHUS]  DJICKTPOMArHUTHBIX  BOJIH.
Bzaumnas opuenranus Bektopos E, B 1 v B

3JIEKTPOMAarHUTHON BOJIHE B BaKyyMe

CpolicTBa  3JEKTPOMAarHUTHBIX  BOJIH:
OTpa)Ke€HHEe, MPEJOMIICHUE, IOJApU3aLMs,
mudpakuus, uHTepdepenuus. CkopocTb

QJICKTPOMATrHUTHBIX BOJIH

5.2.6

[IIxamna 3JIEKTPOMATrHUTHBIX BOJIH.
[IpumeHeHne SIEeKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

[IpyHIMIBI pagvoOCBA3M M TEJIEBHUJICHUS.
Pannonokanus. DNeKTpOMarHuTHOE

3arpsA3HCHHUC Oprmammeﬁ Cpeabl

5.2.8

5.3.1

TexHu4eckne yCTpOWCTBA: My3bIKaJIbHBIC
WHCTPYMEHTBI, yJIBTpa3ByKOBas
JMarHOCTHKA B TEXHUKE U MEMIIMHE, paiap,
paguoONpUEMHUK,  TEJIEBU30p, AHTECHHA,

tenedon, CBU-neun
OIITUKA

[IpsAMonnHETHOE pacIpOCTPaHEHHE CBETA B

oxHOpoaHO# cpene. JIyd cBera

5.3.2

OtpaxkeHue CBeTa. 3aKOHBI OTPAKEHUS
ceera. [loctpoeHne M300paKeHU B TUIOCKOM

3epKaje
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[Ipenomnenne cBeta. 3aKOHBI MPETIOMIICHUS
cBera. AOGCOIOTHBIH MOKa3aTelb

IIPEIIOMIICHUA

5.34

5.3.5

[TormHoe BHYTpeHHEe oTpaskeHue. [IpenenbHblit
yroJ1 MOJHOTO BHYTPEHHETO OTPAKEHUS
Hucniepcust ceera. CIOKHBINA COCTaB 6eoro

ceeta. LlBet

5.3.6

ColOuparomue u pacceuBarolNe JIMH3BL
Tonkass nmH3a. DOKYyCHOE PACCTOSIHUE MU
OIITHYCCKas CcHhJia TOHKOM JIMH3BI.
[TocTpoenue n3obpaxxeHuil B cobuparomumx
U paccenBaronux JuH3ax. opmysa TOHKOU

JINH3HBI. yBeJ’II/I‘ICHI/Ie, JaBacMoc€ JIMH30H

5.3.7

5.3.8

5.3.9

5.3.10

Hpez[enbl IIPUMCHUMOCTH FeOMCTquCCKOﬁ

OIITUKH

WNurepdepentius  cBera.  KorepeHTHbIC
VCTOYHUKHU. VYcnosus HaOIoAeHUS
MaKCHMYyMOB " MUHHMYMOB B
UHTEepPEPEHIIMOHHON KapTUHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOUHUKOB
Hudpakims CBeTa. HudpakuronHas
pemérka. YcioBue HaOMIOJCHUS TJaBHBIX
MaKCHMYyMOB npu najeHuun
MOHOXPOMaTHYECKOTO cBeTa Ha
TUGPaKIUOHHYIO PEHIETKY

[Tonapuzanus ceera

5.3.11

5.3.12

TexHuueckue ycTpoWcTBa: OYKH, JIyHa,
¢doToanmapar, NPOEKIUOHHBIA ammapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA,

T pakMOHHAs PEIETKA, MOISPOU

[IpakTnueckue paboTHL. Nsmepenune
MOoKa3zarciisl MNpCIOMIICHUA. HCCHCI[OB&HI/IC
CBOMCTB  M300paXCHMA B  JIMH3aX.

Habmtonenue nucnepcuu cBeta




BJIEMEHTHI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTHU

6.1

I'paHunel NDPUMEHMMOCTH  KIIACCHYECKOHN
MEXaHUKH. ITocTynatel TEOPUU
OTHOCHUTEIIBHOCTHU: MHBApUAHTHOCTb
MOZYJsl CKOPOCTM CBETa B BaKyyMme,

MPUHIIUIT OTHOCUTEILHOCTH DUHIITEHHA

6.2

6.3

OTHOCHTENHLHOCTD OOIHOBPEMCHHOCTHU.

3aMCIIH€HI/I€ BPCMCHU U COKPAIICHNUEC NJINHBI

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBs3p Macchl C DHEpPrHed M HMITYJIbCOM
CBOOOJHOW 4YacTUIBL. DHEPrusi MOKOSA

CBOOOIHON YaCTUIIBI

KBAHTOBAS ®U3UKA

7.1

RJIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

®otonsl. opmyna Ilnanka cBs3u dHEprun
dboToHa C ero 4YacToToW. OHEpPTrus u

uMIynbe GOoToHA

7.1.2

7.1.3

OTtkpeiTHE U HccienoBanue (GorodddekTa.
OMBITEI AlT. CromeToBa. 3aKOHEBI

dboTorddexra

VYpaBHenue DiHmTelHa 11t GoTorddeKra.

«Kpacnas rpanuna» gortosddexra

7.1.4

Jasnenue ceera. OnbiTel I[1.H. JlebeneBa

7.1.5

XUMHUYECKOE IENICTBUE CBETA

TexHuuyeckue yCcTpoucTBa: (HOTOIIEMEHT,
(dboTomaryuk, COJIHEYHAas Oatapes,

CBETOAHNO

7.2

7.2.1

CTPOEHUE ATOMA

Monenrs atoma TomcoHa. ONBITEI
Pesepdopra o uccienoBaHUIO CTPOSHHS

aromMa. HnaHeTapHaﬂ MOACIIb aTOMa

7.2.2

[Toctynatet bopa. N3nyuenne u

norJomieHne GOTOHOB MPH MEPEXo/Ie aToMa




C OJIHOTO YPOBHS 3HEPTrUM Ha Apyroi. Buasl
cnekTpoB. CIIeKTp ypOBHEN 3HEPruu aToMa

BOJZIOpO/IA

7.2.3

7.2.4

BomnHoBrle cBolicTBa yacTtull. BoJHEI 1€
Bbpoiiss. KopnyckyisspHo-BOJIHOBOM
nyanmu3Mm.  Jludpakimuss  37IeKTpoHOB  Ha

KpHUCTaJIax

CroHTaHHOE H BBIHYKACHHOC M3JIYUCHHUC.

YcTpoicTBO U IPUHLIKIT PA0OTHI Jiazepa

7.2.5

7.2.6

TexHuueckrue yCTpPOMCTBA: CIEKTPaJIbHbBIN
aHaynu3 (CHEKTPOCKOI), ja3ep, KBAHTOBBIH

KOMIIBIOTEP

ITpaktnueckne  paborel.  HaGmonenune

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

7.3.4

MeTtoab1 Ha6J'IIO,I[eHI/I$[ H pEerucrpanuu

OJICMCHTAPHBIX YaCTHUI]

OTKpbITHE  pPATUOAKTUBHOCTU.  ONBITHI
Pesepdopna mo ompeneneHuro  cocraBa
pamuoakTHBHOTO  M3nmydeHus. CBoiicTBa
anbda-, Oera-, raMma-u3IydyeHus. BiusHue

PaaANOaKTUBHOCTH HA JKUBBIC OPraHN3MBbI

OTkpelTHE  TPOTOHAa M HEWTPOHA.
Hyxnonnass monmens sigpa ['eitzenGepra —
WBanenko. 3apsa szapa. MaccoBoe uucio

anpa. M3ortomnsl

Anbda-pacnas. DNEeKTPOHHBIN u
MO3UTPOHHBIN Oera-pacma. I"'amMma-
H3JTyYCHHUE. 3akoH paarOaKTUBHOTO

pacmnana

7.3.5

OHeprus cBs3U HYKJIOHOB B siipe. SlnepHble

cuibl. Jledekt Macchl siapa

7.3.6

S nepubie peakuuu. JleneHue u CUHTES A1€p




7.3.7

7.3.8

7.3.9

7.3.10

8.1

Snepubiit peaktop. TepMosiepHbIA CUHTES.
[IpobnemMbl M  TEPCHEKTHBBI  SJIEPHOU
SHEPreTHUKU.  DKOJIOTMYECKHUE  ACITEKThI

SIIEPHOM SHEPreTUKH

DONEeMEHTAapHbIE  YaCTHIIBL. OTtkpbiTHE
IIO3UTPOHA. DyHIaMEeHTaIbHbIC

B3aUMOJICVCTBHUS
TexHuueckue  yCTpOMCTBA:  JIO3UMETP,
kamepa BuibcoHa, SAepHBI  peakTop,
aToMHas 6omba
[Ipaktuueckne paboTel. MccnemoBanue
TPEKOB YacTHII (110 TOTOBBIM (hoTOrpadusim)
OJIEMEHTbBI ACTPOOU3NKIN
Bun 3Bé3nmnoro nHeba. CosBe3nusi, spKHe

3Bé3I[LI, IJ1aHCThI, X BUAUMOC IBMXKCHUC

8.2

8.3

Conneunast cucrema. IlnaHeTbl 3eMHOMH
TPYIIIIbI. IImaneThI-TUTAHTH B UX CITYTHUKH,
KapJIMKOBBIC IIJTAaHCTHI. Marjsle TCJ1a

COJIHEUHOH CUCTEMBI

Connne, ¢otochepa u  armocdepa.

ConHeyHast aKTUBHOCTh

8.4

8.5

8.6

Wctounuk sHeprun ConHua u 3B€371

3BE3/MbI, WX OCHOBHBIC XapPaKTEPUCTUKH:
Macca, CBETUMOCTb, PaJInyC, TEMIIEpATypa, UX
B3aMMOCBS3b. [[narpamMmma «CHeKTpabHBII
KJacC — CBETHMMOCTBLY». 3BE3NBI TJIaBHOM
MOCIIEIOBAaTEILHOCTH. 3aBHCHMOCTD «Macca —
CBETUMOCTbY s 3BE3 ] IJ1aBHOU

TIOCIICA0BATCIIBHOCTHU

Buytpennee crpoenue 3Bé31. COBpeMEHHBIE
MPEJCTaBICHUsI O  MPOUCXOXKICHUH U
spomor ComHia U 3BE34. OTambl JKU3HU

3BE3N




8.7

8.8

Muneunbii  Ilyrp — wHama IanakTuka.
CnupanbHas CTPYKTYypa l"aakTuky,
pacmpeneneHue 3BE3/, Tra3a M IBUIM.
[lonoxxenne wu gBuxenne ConHua B
lamaktuke. Ilmockas u  cdepuyeckas

HOJACUCTEMBI | aJlTakKTUKHA

Tunel ramaxktuk. PamguorajakTuku U

KkBa3apbl. YEpHbIE IBIPHI B s/Ipax ralakTUK

8.9

8.10

Bcenennas.  Pacmiupenue  BceneHHOM.
3akoH XaOOma. PasOeranume ranakTuk.
Bospact u panuyc Bcenennoii, Teopus
bonpmoro B3peBa. Mogens  «ropsdei
Bcenennoii». PenukroBoe nznyuenue

Macmrabnas ~ cTpykTtypa  BceeneHHOM.

Meraranaktuka. Hepeménubie mpoOaemMsl

aCTPOHOMHH




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Msikumes I'.41., byxosues b.b., Corckuit H.H.; ox
penakuueii [lapdentreBoit H.A. AkuinonepHoe o61iectBo «M31aTensCcTBO
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» ®uzuka, 11 knace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M.; ox
penakiueit [TapdpentoeBoii H.A. AkuimonepHoe o61ecTBo «M3maTenscTBo
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METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
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