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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHMM K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUM TIpernojiaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4aromuxcsa 10—11 kitaccoB npu 00yueHun
ux ¢u3rKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO TOJIX0/Ia.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMU IpeIMeTaMu. B Hell onpenenstoTcsi OCHOBHbBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUN B cpepe SHEPreTUKHU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS TP BHITIOJTHEHUN UMHU yU4E€OHBIX UCCIICTOBAHUM.

B ocHOBY kypca pusuku 11 ypoBHS CpeaHETo 00111ero 00pa3oBaHusl IOJI0KEH
pPSA UIEeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C IIMPOKUM KPYTrOM TEXHUYECKHX M TEXHOJIOTHYECKUX MPUIOKEHUN N3YYEHHBIX
TEOPUH U 3aKOHOB.

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

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUSI (PU3NYECKON TEOpUH, posii (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBICHUH U MPOILIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJX0J B Kypce (U3UKU PEealn3yeTcs MPEexKIe
BCEro 3a CYET OpPraHM3alMU SKCIEPUMEHTAIBHON JESATENIbHOCTH O0YyYaroUUuXCs.
J1;1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbBI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM OOecreunBaeTcsi OBJaJCHHE OOYyYaroIIMMHUCS YMEHUSMU TPOBOAUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonblioe BHUMaHKE yesieTcs pEIIeHNI0 PaCUETHBIX M KAaU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C IBHO 3aJJaHHOU
bu3MYecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUSI (PU3NYECKUX SBJICHUM W MPOIECCOB B OKpY’KaroLIeH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOAECNU IS CUTYyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepraIbHO-TEXHUUECKOMY
obecnieueHn0 yueOHOTro mporecca 0a30BbIil YpOBEHb Kypca (DU3UKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTre GU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE I BBIMOJHEHHS YKa3aHHBIX B IpOrpaMMme IO
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMmoHCTpanioHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JEMOHCTpAlUNA s
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

OCHOBHBIMU LIENSIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

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

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

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
(buznyecKuX 3HaHUIM U HAyYHBIX J10Ka3aTeIbCTB;

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

JlocTrxkeHne 3TUX Ienei o0ecrednBaeTCsl pelIeHHeM CIEeIyIOIMNX 3a71ad B

npouecce u3y4eHus Kypca GU3MKH Ha YpOBHE CPEIHEro 001Iero oopa3oBaHus:

e TpuOOpETEeHNE CUCTEMBI 3HAaHUH 00 001X (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIOYAS MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHUsI (PU3MYECKHX SBICHMA B TpUpPOJAE M JUIA TIPUHATHUA
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dUYHbIX 3a7ad C SIBHO 3aJaHHOU
busznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEICIICHHS IOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPETHETO OOIIEro
oOpazoBanus orBojauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZCINIO), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUA M MporieccoB. HayuHble THUIIOTE3BI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TIyTH U MepeMEIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTepruaibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBanue NBMKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Hanpagiienne ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuui sxcnepumenm, 1abopamopusie pabomol

1.N3yueHrie HEpaBHOMEPHOTO JABUKEHHUS C LIEJIbIO OMPECICHUS MTHOBEHHOM
CKOPOCTH.

2.ccnenoBaHue COOTHOIIEHUS MEXAY IYyTSAMH, TPOWUJIEHHBIMU TEJIOM 3a
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM INIPU PABHOYCKOPEHHOM
JIBUKEHHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

3.13yuenue nBUKEHUS IapUKa B BA3KOM KUIKOCTH.

4.VI3ydeHue NBUKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroToHa miis
MaTepuagbHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTHU UJIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPOTO Tea.

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

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

5.M3yuenne nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

6.UccnenoBanue 3aBUCUMOCTU CUJT YIIPYTOCTH, BO3HUKAIONINX B MPYXUHE U
pe3uHOBOM 00pa3siie, OT uX Jedopmariuu.



7/.MccnenoBanue ycClOBHIl paBHOBECHs TBEPAOIO TeENA, HMEIOLIErO OCh
BpAILCHHUS.

Tema 3. 3akonbl coXpaneHus 6 MexaHuKe

Nmiynbc MaTepuaibHOM TOUYKHM (Tena), CHUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa TeNa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pa6ota cuibl. MOIHOCTH CHUJTBIL.

Kunernueckasi 3Heprusi MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTHUU.

[ToTeHunanbHas SHEPrUsl. [ToTeHunanbHas SHEPTHs YIpPYro
nehopMUpOBaHHOM NPy )UHBL. [loTeHIIManbHas YHEPTHsl Tena BOIM3HU MOBEPXHOCTH
3emuIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboOThI
HEIOTEHIUAIBHBIX CUJI C U3BMEHEHHEM MEXAHUYECKOM DHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAaHEHMSI MEXaHUYECKOU YHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
IPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[lepexon noTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U OOpATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

8.M3yuenre aOCOMOTHO HEYNPYToro yjapa ¢ MOMOIIBIO JIBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

9.UccnenoBanue CBs3HM pabOTHI CHIIBI C M3MEHEHHEM MEXaHWYECKOW dHEPTUU
TeJa Ha PUMEpE PACTSHKEHHSI PE3UHOBOTO JKIyTa.

Paznen 3. MoJgeky/sipHast Gu3nKa 1 TEPMOJIMHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TTOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysua. Xapaktep IBUKEHUS U
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temmneparypa u €€ usmepenue. lllkama temneparyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE  YypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOM TEOpUM HACeabHOTO Ta3za. AOCOJIOTHas TeMmIepaTypa Kak Mmepa
CpEIHEM KWHETHYECKOW SHEPruy TEIUIOBOrO ABMKEHMs dvactui rasza. lllkana



temneparyp KeneBuna. ['azoBble 3akoHbI. YpaBHeHue Menneneesa—Knanenpona.
3akon JlanbToHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUIA.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, WILTIOCTPUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITE, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS UJCAIBHOTO Trasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

1.0mpenenenre Macchl Bo3ayxa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpPEHUU
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

2.WccnenoBanue  3aBUCMMOCTH ~ MEXIYy  IapaMeTpaMH  COCTOSHHUS
pa3peKEHHOTO Tra3a.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crioco0bI €€ n3MeHenus. KonnuecTBo TeIioTel U pabota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3ITyYCHHUE. Y IeJIbHAsI TEIUIOEMKOCTh BEILIECTBA.
KosnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[lonatue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHne TepBOro 3aKOHA TEPMOJMHAMHUKHM K u3omporneccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCcTh po1ieccoB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEUCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpazoBanusi ’HEPTUM B TEINIOBBIX MamuHax. KosQduiuueHT mnosie3Horo
nevictBus TerioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOJIE3HOTO
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu



V3meHeHne BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku u3 OyTBUIKM TIOA NEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

N3meHeHue BHYTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OneIT N0 a1abaTHOMY paCUIMPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

3.M3mepenune yaeabpHOoN TeITOEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazoswvle nepexoonl

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHbIM mnap. YaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHblE MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIs. Y IeJbHasl TerioTa miaBieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiICTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

4.VI3mepeHue OTHOCUTEIHHOM BIIAXKHOCTH BO3yXa.

Pa3znen 4. DaekrpoauHaMuKa
Tema 1. Inekmpocmamuka
DnekTpu3anus Tea. DIEKTpUIecKuid 3aps. /[Ba Buaa 3MeKTpUUECKUX 3apsIIOB.
[IpoBOIHWKHM,  UAJIEKTPUKA W TOJIYNPOBOAHUKU. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblid 3IEKTPUUYECKUI 3apsi.
Onektpuueckoe rmojie. Hanpsok€HHOCTh  3nekTpuueckoro mojs.  [IpuHiun

CYHEPIO3ULUN BJIEKTPUUYECKUX NOJIeH. JIMHMM HanpsKEHHOCTH AJIEKTPUYECKOTO
OJISL.



PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HocTs MOTEHIIUATIOB.
[IpOBOIHUKM W AWANEKTPUKH B 3JIEKTPOCTATUYECKOM MoJie. Jluanexkrtpuueckas
MIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIEKTPOMETpP, DSJIEKTPOCTAaTHUYECKash 3allUTa, 3a3€MJICHHE SJIEKTpONpHOOpPOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMopericTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

IIpOBOIHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

1.M3mMepeHune 31eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannbsiii 3nekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUYECKOIO TOKA.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 ydacTKa Lenu.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsl CHJia U BHYTPEHHEE CONMPOTUBIICHHWE HMCTOYHUKA TOKA.
3akoH Oma 11 OHOM (3aMKHYTOM) 3JieKTpuyeckoi tenu. KopoTtkoe 3aMbIkaHue.

DJIEKTpOHHAasT  OPOBOAMMOCTH  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas 151 MpUMECHAas MPOBOJIUMOCTb
noynpoBoHUKOB. CBocTBa p—N-nepexoaa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKas: AUCCOIMALUS. DIEKTPOIH3.

DNeKTpuuecKuii TOK B Trazax. CaMOCTOATEIbHBIA M HECAMOCTOSITEIbHBIN
pa3psa. Momuus. [Inazma.



TexHuyeckue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHNUS, BAKYYMHBII U0,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, ralbBaHUKA.

Jlemoncmpayuu

W3mepeHrie CUiTbl TOKA U HAMIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IO TIONIEPEYHOr0 CEUCHUS U MaTepuaa.

CwMeliaHHOE COeIMHEHUE MTPOBOIHUKOB.

[Ipsimoe wu3MepeHUe dIEKTpoABMXKYIIeH cuibl. KopoTkoe 3aMblkaHHe
raJlbBAaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSISI MPOBOAMMOCTD TNOAA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

2.M3y4yeHne cMeIIaHHOTO COeTUHEHHS PE3UCTOPOB.

3.M3mepenue 3neKTpoABMKYIIEH CUIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBJICHUS.

4 HabnroieHue 2JeKTpou3a.

Me:xnpeaMeTHble CBS3H

Nzyuenue xypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIIecTBISIETCS ¢
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBIEHWE, HAay4YHbIA (pakT, rumnotesa, (puanmyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEII00OMEH KUBBIX OpPraHU3MOB (BUIbI TEILIONEpEIayH, TEIJIOBOE paBHOBECHUE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra3oB,
JIIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJMTHYECKAass  JUCCOLMALu,
raJibBaHUKA.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoMeTp, TEPMOMETP.



Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHMS B TEXHUKE, MOJAIIWITHUKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JIBUraTeilb BHYTPEHHEIrO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
IIOJIy4CHUS] COBPEMEHHBIX MAaTepUaloB, B TOM YHCIEC HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC puOOpHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHL. B3anMoieiicTBHE TOCTOSTHHBIX MAarHUTOB. MarHUTHOE
nosie. Bektop MarauTHOM MHAYKUWHA. [[pHHIMI Cyneprno3uIMM MarHUTHBIX OJIEH.
Jluauu MaruuTHOM wuHAyKIMU. KapThHa JUHUNA MAarHUTHOM HWHIYKIUM TOJIS
MOCTOSIHHBIX MAarHUTOB.

MarnutHoe T0Ji€ MPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKIAH
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJAHUKA, KaTYIIKH ¢ TOKOM. OnbIT DpcTena. B3anmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HampaBiieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SlBneHue DNEKTPOMAarHUTHOW MHAYKOMU. [IOTOK BekTOpa MAarHUTHOU
MHAYKIAK. OJIEKTPOABIKYIIAs Cujla HWHAYKIUM. 3aKOH JJIECKTPOMAarHWTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexkrpuyeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAW B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBJIEHME CaMOMHIYKLUMH. OJIEKTPOJBIKYIIAs  CHJa
CaMOUHTYKIIUH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TOCTOSHHbBIC
MarHuThl, BJEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIU SJIEMEHTapHBIX
YaCTHIl, MHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JluHUM UHAYKITUA MarHUTHOTO TOJIA.



B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JerictBue cuibl JIopeHia Ha NOHBI SJIEKTPOJIUTA.

SIBneHue IEKTPOMAarHUTHOW HHIYKLIHH.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYLIEH CHIIBI MHAYKIIMH OT CKOPOCTH HU3MEHEHHS
MAarHATHOTO TMOTOKA.

SIBneHne CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

1.13yuenne MarHuTHOTO IOJIs KaTYIIKH C TOKOM.

2.WccnenoBanue neHCTBUS TOCTOSIHHOTO MAarHUTa HA PaMKY C TOKOM.

3.HUccnenoBanue sBIEeHUS AIEKTPOMArHUTHOW WHAYKIIHUH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUNMHbIE KONEDAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMUS.
["apmonunyeckue konebanus. [lepuon, vacrora, ammmryga u (aza KoseOaHUU.
[IpyXVMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
koJiebanuii. [IpeBpaiiienre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHWYECKUMU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepemennbiii  TOK. CHHYyCOMJAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsHKEHUS.

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

TexHudeckue yCTpOMCTBA U NPAKTHYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KOJeOATENIbHON CUCTEMBI (MPYKUHHBIMA WA
MaTeMaTUYECKUI MasTHHK).

Habmonenue 3aTyxarommx KoieoaHmii.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOmronenue pezoHanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.



OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3oHaHc mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

1.VccnenoBanne 3aBUCUMOCTH TEPUOIa MAJIBIX KOeOaHmid Tpy3a Ha HUTH OT
JUIMHBI HUTU U MACChI Ipy3a.

2.UccnenoBanue TMEpEeMEHHOTO TOKa B 1€MW U3  MOCJIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE 6OIHbL

MexaHnudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrnpocTpaHeHusT W JJiuHa BOJHBL llomepedHble W TPOJOJBHBIE BOJIHBI.
HuTtepdepenius u udppaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOJspu3aus, 1udpakius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[lIxana 37eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI pagUOCBSI3U U TeNeBUACHUS. Painonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AWMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGnronenue cBsi3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOMN KOJeOaHUM.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, ITPEIIOMIIEHHUE,
noJisipu3aIys, TuQpaxius, THTEpPEpeHITHSL.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoimHENHOE pacrpoCTpaHEHUE CBETa B
ogHOpoaHOU cpexne. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.



OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
IJIOCKOM 3€pKaje.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yroia MNOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxkHbIi cocTaB Oenoro cBeta. LIBer.

Cobuparoriue u paccenBarolue JUH3bL. ToHkas nuH3a. DokycHoe paccTosHue
U onTHYecKas cuia TOHKOM JuH3bl. [locTpoeHne n3o0pakeHuil B cOOUpaIOUX U
paccenBarOmMX JuH3ax. DopMyIia TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONITUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
YcnoBusi HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. JudpakuuoHHas peméTka. YcaoBuUe HaOMIOACHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuyeckue yCTpOMCTBAa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHUKPOCKOI, TEJIEeCKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpsAMONMHEWHOE paCIpOCTPAHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckre mpruodopHI.

[TonHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHU B JIMH3aX.

Mopenu Mukpockona, TeJIeCKona.

Habmronenne natepdepeHInm cBeTa.

Hab6mronenune nudpakxium ceera.

HaGnronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[Tony4yenue cekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

3.M3mepenue nokazaress IpeOMICHHS CTEeKIa.

4 ViccnenoBanue CBOMCTB M300paXKEHUM B JIMH3AX.

5.HaGmroaenue qucriepcru CBeTa.

Pazges 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCHTEIbHOCTH



[ paHUIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHMKU. [locTynaTel crienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe,
MPUHIIUAN OTHOCUTEIBLHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH U COKpAICHUE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMIYJIbCOM PEISTUBUCTCKOW YaCTHUIIbI. JHEPTHUS
IIOKOS.

Paznea 7. KBanToBasi pusuka
Tema 1. dnemenmol KBAHMOBOU ONMUKU
®otonsl. opmyna [1nanka cBsizu 3Hepruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITyJbC (POTOHA.
OTtkpoiTue u ucciegopanue porodddexra. OnbiTel A. I'. CroneroBa. 3aKoHBI

doTorpdexra. YpaBuenue DiiHmTeitHa 11t poTodpdexra. «KpacHas rpaHuna»
dboTorddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XUMHUUECKOE JIEVCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
dboToaaTuMK, CONTHEUHasi ObaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTo3(dQdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO o -HacTHIL.
[InanerapHas mojmens aroma. lloctynater bopa. M3nydyenue u morjomnieHue
(GOTOHOB MpU MEpexoje aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BonnoBsie cBoiicTBa yactul. Bosubl e bpoiiss. KopnyckyisipHO-BOTHOBOM
JTyaJn3M.

CHoOHTaHHOE U BBIHYXJCHHOE U3JIyYEHHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OrnpeneneHue IJIMHbBI BOJIHBI JIa3epa.

HaOmronenue TMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.



Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

1.HaOnroneHue IMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
m3nydenns.  CpoiictBa  ambda-, Oera-, ramMMma-usiydeHus.  BiusHue
PaIMOAKTUBHOCTH HA )KUBBIC OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3NTydeHHe. 3aKOH paJIMOaKTUBHOIO pacraja.

OHeprus CBA3M HYKJIOHOB B siipe. Saepubie cuibl. JledekT Macco spa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DinieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

Metoabl HaOIIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

®dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUPA.

TexHn4ecKkue yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
BuiibcoHa, siiepHbIi peakTop, aToMHasi boMoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOLIUX YaCTHIL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

2.MccnenoBanue TPEKOB YacTHIl (110 TOTOBBIM (poTorpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3MKH

Otanbl pa3BUTHUS aCTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bupa 3BénHoro nHeba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBHOKCHHE.

ConHeyHas cucTeMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprun ConiHIA W 3BE3.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCICIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEeMEHHbIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHa U
3BE311. DTaIbl )KU3HU 3BE3I.

Mineunsiii [Iyte — nama I'amaktuka. [lonoxenune u aBwkenue CoyiHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u xkBazapsl. YEpHBIE ABIPHI B sApax
rajJlaKTHK.



Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

1.HaGnroaeHusi HEBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUHN ISl OTIpeeNICHUs TIOJ0KEHUsI HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31sA CEBEPHOro MOTYIIAPHS U SIPKHUE 3BE3BI.

2.Hab6monenus B teneckon JIynsl, mianer, Mieuynoro IlyTu.

O6o01maromee NMOBTOPEHUE

Ponp ¢u3uku ©uw acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YeTIOBEKa, POJIb U MECTO (PU3UKH U
aACTPOHOMHUU B COBPEMEHHOW HAy4YHON KapTUHE MHUpa, pOJib (PU3NYECKON TEOpUH B
(bopMUpPOBAHUH MPEACTABICHUHN O PU3NUECKON KapTHHE MUPA, MECTO (PU3UUYECKOI
KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

Me:xnpeaMeTHble CBS3H

N3yuenue kypca pusuku 0a3oBoro ypoBHs B 11 kiacce ocylIecTBISIETCS C
Y4ETOM COAEPIKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, runores3a, Qu3myeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKUHWH HA OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApHbIX (QYHKIUH, NPU3HAKKM TOJ00US TPEYroJbHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

buonoeus: snektpuueckue SBICHUS B KUBOW MNpupoae, KoseOaTeabHbIe
JIBW>KCHUS B )KMBOM IPUPOJIE, ONITUYECKUE ABJIEHUS B )KUBOW NMPUPOAE, AEHUCTBHE
paauvaly Ha KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIINYECKAsI CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00PA30BaHMsI KPUCTAIITMUECKON PEIETKH, CIIEKTPaIbHBIN aHAIU3.

l'eocpagpua: wmarHuTHbBIE TIONIOCA 3€MJIM, 3aJ€KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texnonocua: JHMHUM DIEKTpONEpPEnad, TIEHEPATop IIEPEMEHHOIO TOKa,
AJIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, pajap, PaJuONpUEMHHK, TEJIEBU30D,
anTeHHa, tenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OIITHKA,
coJIHEUHas barapes.



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

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECICUHTh JOCTIKECHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTBITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaar3allii OCHOBHBIX HaIlpaBJICHUM
BOCHIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEUYETOBEYECKMX T'yMaHUCTUUYECKUX |
JIEMOKPATUYECKHUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aMMOJIEHCTBOBATH C COIMATIbHBIMA HHCTUTYTaMH B COOTBETCTBUH C
X (QYHKIIUSIMHA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKUA U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEICHUS;

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

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY Hay4YHOTO TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEpEC K pa3nuyHbIM cdepaMm MpodhecCHOHATBbHON NesSTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA TIPOTSKEHUU BCEH KUBHU,

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUSA LEeJIed YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeNIbHOCTH, TOTOBHOCTH B IpOIECCEe
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
VHIUBUYAJIHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (DOpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJEMBbI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH M BBITIOTHATH pa0OTy B YCIOBUAX PEaTbHOTO, BUPTYATHLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON AESTENbHOCTH
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBATH 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

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

Pabora c nndopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHGPOpMaAIUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBAa  MH(POPMALMOHHBIX M  KOMMYHHUKAllMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJII0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W OITHYECKHUX HOPM, HOPM HH(OPMAIMOHHON
0e30IacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpXKaHUS B pa3IMYHbIX (opMarax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIIECTBIIATH OOIICHHE HA YpOKaxX (PH3UKH U BO BHE-YPOUHOM JACATEITLHOCTH,
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



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

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMATHKy W METOJbI COBMECTHBIX ICHCTBHM C y4€TOM OOIIHX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pachpenensaTh poid ¢ y4€TOM MHEHWH YyYaCTHUKOB, OOCYXIAaTh pPEe3yIbTaThl
COBMECTHOH paboTHI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTIIHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IHMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U NIPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMHM  TO3HABATENLHONW  pedJeKcud KaK  OCO3HAHUS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
dbuzuke IS YpOBHA cpenHero oOmiero oOpa3oBaHUA Yy  00Yy4aroIIMXCs
COBEpIICHCTBYETCS HYMOILIMOHAIIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE SMOIIMOHATIBHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIE Pe3yJIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESITECIBHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuajibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NUYECKUE SBICHUS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHOE JIBUKEHUE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHUE, KPUCTAUIM3alus, KHUIEHHUE, BIAKHOCTDH
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Tra3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3YS (U3UYECKUE BEJIMUYMHBI:
KOOpJIMHATa, MYTh, MNEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICIT HCIOJBb3YEeMbIX BEJIMYMH, WX OO0O3HAUCHUS M €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPrus XaOTUYECKOrO JBHXKEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (GOPMYJbI, CBS3BIBAIOIIME JAHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIIMAN, PA3HOCTh MOTEHIUAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIB3YS (PU3NUYECKUE
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pas3nuyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOr0 MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJIHATh HKCIIEPUMEHTHI MO0 HCCIIEIOBAHUIO (PU3UYECKUX SBJICHUA U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIJI0KEHHOTO 000pYAOBaHUs, IPOBOJUTH OMBIT U POPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSAMBIX H3MEPEHUN, NMPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcHpOoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
Ta0IHI U TPAaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEpUMEHTa, Y4eOHO-HCCIEIOBATENbCKON U IPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIIACHITh (PU3NMUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3a7aU: BHICTPAUBATh JIOTUYECKU HEMTPOTUBOPECUNBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ITPH PEIIEHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMN U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHONM HMHGOPMALMH, MOJYYEHHOW W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH(POPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHuss OE30MaCHOCTH TPU OOpalieHuu ¢ TpUOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpYNNE C BBHIIOJHEHUEM PA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIE pe3yIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTU JIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN IJEKTPUUECKUN 3apsifl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPU pPEUICHUU (PU3NUECKHUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOOJIpU3alUsi CBEeTa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  PA3NMYHBIX  Cpel) |

AIIEKTPOMArHUTHBIE SIBICHUS (MIPOLIECCHI), UCIONB3YsSd (PU3NYECKUE BEIUUYMHBIL:
IIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHIYKIHUS MAarHUTHOTO MoJisA, cwia Ammepa, cuna JlopeHna, MHIYKTMBHOCTb
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsl U cuja TOoKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATh (PUIUUYECKHI
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETMUUHAMY,

ONMCHIBATh H3YUYECHHBIC KBAHTOBBIC SBIICHUS H MPOLECCHI, HCIOJIb3Ys
bu3nYecKue BEJIMYMUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypacaga, SHEPTUs CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
WCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHWS W CIWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONIUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapajjieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHHUS] DHEPruH, 3aKOH COXPAHECHHsSI MUMITYJIbCa, 3aKOH COXpPaHEHUs
AIEKTPUYECKOr0 3apsjia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTyJaTel bopa,
3aKOH paJIMOAKTUBHOIO pacmnaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIENATh HAMPABJICHUE BEKTOPA MHIYKIIMK MAarHUTHOTO TOJISI TPOBOTHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBA€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHUPOBATH
BBIBO/IbI;

OCYHIIECTBIISThH MPSAMbIC U KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEIUYMH, MIPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTAThHI
MOJIYYEeHHOW 3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BUAE TaOMUL U TpaduKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIBCKON U TPOCKTHOU
JESATETLHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJlaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATHh (PU3UYECKYIO MOJEINb, BBIACISITh (PU3MUECKHE BEIMYUHBI U (HOPMYJIBI,
HEOOXoaUMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJTYYE€HHOT0 3HaueHUsI PU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKACHUN C OMOpPOM HA HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMylo HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pPA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, NIl COXPAHEHHUS 3J0POBbS M COOJIOJEHUS HOPM 3KOJOTHYECKOIO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpyHIe C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEi,
IUIAHUPOBaTh pabOTy TpyHNbl, PaLUOHAIBHO PpaCHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
H KosmuecTBo yacos DJIeKTPOHHbIE
anMeHoBaHue OcHOBHBIE BU/IBI 1eATEIbHOCTH
N pa3aesioB U TeM Korrrpo Hpaxcrn (mabposhte) 0 o
n/n Bcero  JbHBIE yecKHe o0pa3oBaTe/ibHbIE 00yHaromuxcs
NpOrpamMmbl
padoThbI padoThbI pecypchl
Paznea 1. DU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUS
N3ydeHne HaydHBIX (IMITUPUICCKUX U
TEOPETUYECKHX ) METOOB MTO3HAHUS
oKpyxaroriero Mupa. OOCyKICHHUE TPAHULL
MPUMEHUMOCTH (PH3UYECKHUX 3aKOHOB M TEOPHUH.
DUBNKA H METOMI bubnmnoreka [HOK PaGora B rpymre 1o noaroToBKe KOPOTKUX
11 2 https://m.edsoo.ru/7f =~ cooOmieHu#t o posiiu U Mecte GU3UKHU B HAYKE U B
HAy4YHOTO ITO3HAHUS . .
41bf72 MIPAKTUYECKOU JEATEIBbHOCTH JIIOICH.
JleMoHCTpalys aHaIOrOBBIX U ITU(GPOBBIX
M3MEPHUTENBHBIX TPHOOPOB, KOMITBIOTEPHBIX
naTankoB. OCBOCHHE OCHOBHBIX MTPHUEMOB
paboTel ¢ MdpoBoit 1abopaTopueil no pusnke
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
[IpoBeneHue sKkCiepuMeHTa: H3yuYeHUE
HEPaBHOMEPHOTO JBUKECHHUSI C IETHIO
oTpeieNIeHUs MTHOBEHHOW CKOPOCTH;
bubnmoreka [JOK HCCIIEIOBaHME COOTHOIICHHUS MEXKY ITyTSIMH,
2.1 Kunemaruka 5 https://m.edsoo.ru/7f MIPOVICHHBIMU TEJIOM 3a TIOCIICIOBATEIHHBIC

41bf72

paBHBIE MPOMEXYTKH BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBUJKEHUU C HAYAJIbHON
CKOPOCTBIO, PABHOM HYJIIO; U3yYEHUE JBUKEHUS
[IApHKa B BSI3KOW KUJIKOCTH; U3yUEHUE
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JIBYDKEHUS Teja, OpOLICHHOTO TOPU30HTAIIBHO.
OOBsicHEeHHE OCHOBHBIX TIPUHIIMIIOB JICHCTBUSA
TEXHUYECKUX YCTPOMCTB, TAKUX KaK:
CIUIOMETP, LIEITHbIE U PEMEHHBIE NIEpPEIAUN
JIBUKCHHSI; U YCIIOBUH MX O€30IMacHOTO
HCIIOJIb30BAHUS B TIOBCEHEBHOM KU3HHU.
Pemenue pacu€THbIxX 3a/1a4 ¢ IBHO 3aJJaHHOMU
(bu3MUeCcKOil MOJIEIBIO C UCIOJIb30BaHUEM
OCHOBHBIX (hopmyin kuHematuku. [loctpoenue
Y aHaJH3 TPaQHUKOB 3aBUCUMOCTEH
KMHEMAaTUYECKUX BEJIUYUH OT BPEMEHHU ISl
PaBHOMEPHOT'O U PaBHOYCKOPEHHOT'O
IPSIMOJIMHENHOTO IBU>KeHMS. Pacnio3HaBaHue
(hU3MYECKUX SIBICHUN B yUEOHBIX OMBITAX U
OKPY’KaloIlleH )KU3HU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOIMHENHOE JIBH)KEHHUE,
CBOOOJIHOE TTaJicHUE TEN, ABHKEHUE T10
OKpyXHOCTH. OnHcaHne MEXaHUYECKOTO
JBUKEHHSI C UCTIONIb30BaHUEM (U3UYECKUX
BEJIMYMH: KOOpJUHATA, IyTh, IEpEMELICHHE,
CKOpOCTh, ycKopeHHe. PaboTa B rpynnax npu
MJIAHUPOBAHUU, IPOBEJICHUN U UHTEPIPETALNU
PE3yJIbTaTOB OIBITOB U aHAJIN3€E
JOTIOTHUTEIbHBIX HICTOYHUKOB HH(OPMAIIMH TTO
TeMe

2.2

JnHamuka

bu6nuoreka [IOK
https://m.edsoo.ru/7f
41bf72

CpaBHeHME MacC B3aUMOJICHCTBYIOMIUX TEN.
N3yueHune 3aBUCUMOCTH CUIIBI YIIPYTOCTH OT
nedopmaruu; CpaBHEHNE CUJT TPEHUS TTOKOS,
KaueHus U cKolbxeHus. OObsICHeHHE
HeBecoMmocTH. [IpoBeieHre sKcrepuMeHTa:
HccIe0BaHUE 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HHUKAOIINX B MPYKUHE U PE3UHOBOM
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oOpasiie, oT ux AedopMaIuu; H3yudeHue
JIBYDKEHUS OpycKa 110 HaKJIOHHOM IJIOCKOCTH;
HCCIIE0BAHUE YCIIOBUN PABHOBECHUS TBEPAOTO
TeJla, UMEIoLIero ock BpatieHus. O0bscHeHue
0COOEHHOCTEH PaBHOMEPHOTO U
PaBHOYCKOPEHHOI'O IIPSIMOJIMHEWHOTO
JIBM)KEHUS, CBOOOIHOTO MaIEHUs Tel,
JIBUKEHMSI 110 OKPY’KHOCTH Ha OCHOBE 3aKOHOB
HeroTOHA, 3aKOHAa BCEMUPHOTO TATOTEHUS.
OObsicHEHNE OCHOBHBIX IIPUHLUIIOB IEUCTBUS
MOAIIUITHUKOB U UX IPAKTHUYECKOTO
npumeHeHust. OObsSCHEHNE IBIKCHHS
HCKYCCTBEHHBIX CIIyTHUKOB. Pemienune
pacu€THBIX 3aj1a4 C SBHO 3a/laHHON (PU3UIECKOI
MOJIEJIBIO C UCTIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (opMyn AMHaMUKH. Pacrio3HaBanue
(U3NYECKUX SIBICHUH B yUe€OHBIX OIBITAX U
OKpY>Karolleu )KM3HU: UHEPLIHS,
B3auMoJieiicTBHE Tel. AHANNU3 (PU3HUECKUX
MIPOLIECCOB U SBJIEHUH C UCIIOJIb30BAaHUEM
3aKOHOB Y NPUHIUIIOB: 3aKOH BCEMUPHOTO
tarorerus, I, II u III 3axkomel HeioToHa,
NPUHLMII  CYNEPNO3ULIMH  CWJI, I[PUHIMI
PaBHONPABHOCTH  HMHEPLHUAIBHBIX  CHCTEM
oTcY€Ta

2.3

3aKOHEI COXpPAaHCHUS B
MEXAaHHUKEC

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41bf72

[IpoBenenue s3xciepuMeHTa: U3yuyeHue
abCOJIIOTHO HEYNPYTOTro y/1apa ¢ HOMOIIBIO ABYX
OJTMHAKOBBIX HUTSHBIX MasSTHUKOB;
HCCIIeIOBaHUE CBSI3U pabOTHI CUJIIBI C
N3MEHEHUEM MEXaHUUYECKOHN HEPTUH Tena

Ha IIPUMEPE PACTSHKEHUS PE3UHOBOTO KIyTa.
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OneHka abCONIIOTHBIX U OTHOCUTEIBbHBIX
MOTPEUTHOCTEN U3MEpEeHUH (pru3nyecKux
BeIWYMH. Perenne pacu€THbIxX 3a1a4 C SBHO
3aIaHHON (PU3UYECKOIN MOJICTIBIO

C MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMysT TMHAMUKH U 3aKOHOB COXPaHECHHSI.
Pemrenne kauecTBEHHBIX 3a/1a4 C ONIOPOU Ha
U3Yy4EHHBIE B pazzene «MexaHnkay» 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UUECKHUE SIBICHHUSL.
OnucaHne MEXaHUYECKOI O ABMKEHUS C
WCTOJIb30BaHUEM (PU3MUECKHIX BEIINYHH:
UMMYNbC TeNa, KNHeTUYecKan sHeprus,
MOTEHLIMAJIbHAS SHEPTUs, MEXaHUYeCcKas padoTa,
MeXaHU4eCcKas MOUIHOCTb. AHAJIN3 (PU3NYECKUX
IIPOLIECCOB U SIBJIEHUH C UCIIOJIb30BAHUEM 3aKOHA
COXpaHEHUsI MEXaHNYECKOW YHEPTHUH, 3aKOHA
coxpaHeHus umiyibca. OObsICHEHUE OCHOBHBIX
MIPUHLIMIIOB JEWCTBUS U IPAKTUYECKOTO
IIPUMEHEHMSI TEXHUYECKHUX YCTPONCTB, TAKMX
Kak: BOJOMET, KONEP, MPYKUHHBIN TUCTOJIET.
OObscHEHNE ABM)KEHUS PaKeT ¢ OMOPON Ha
M3Y4YEeHHbIE (PU3NYECKUE BEIMYMHBI U 3aKOHBI
MeXaHMKH. Vcronb3oBaHue pu MOATOTOBKE
COO0O0IIIeHNH O MPUMEHEHNUN 3aKOHOB MEXaHUKH
COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTUI
JUISL IOUCKA, CTPYKTYPUPOBaHUS,
MHTEpIpEeTaIMU U NpeICTaBIeHUs] UH(OpMAIIUH,
KPUTHYECKHI aHaIn3 noiayyaeMol nHpopMaluu
[IpoBeneHne KOCBEHHBIX U3MEPEHUN,
HCCTIEOBAaHUHN 3aBUCUMOCTEH (PU3NUECKIX
BEJIMYHH, IPOBEPKA IIPEUIOKEHHBIX TUIIOTE3




Hroro no pazneny

Paznea 3. MOJIEKYJISIPHAS ®PU3UKA

18

U TEPMOJUHAMMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOW TeOpun

bu6nuoreka [IOK
https://m.edsoo.ru/7f
41bf72

[IpoBeneHue s3KcriepuMeHTa: onpeaeaecHue
MAacChl BO3/lyXa B KJIACCHOM KOMHATE Ha OCHOBE
n3MepeHuit 00bEMa KOMHATBI, aBIICHUS U
TEMIIepaTypbl BO3/lyXa B HEH; UCCIIEIOBAaHUE
3aBUCUMOCTHU MEK1y ITapaMEeTPaMHU COCTOSTHUS
paspexxkeHHoro raza. OneHka abCoMIOTHBIX U
OTHOCUTEJIbHBIX MOIPEIIHOCTEN U3MEpEHUI
¢usnueckux BenmunH. OOBSICHEHHE OCHOBHBIX
MIPUHIIUIIOB JEHCTBUI TepMOMeTpa U bapomeTpa
Y yCTIOBHM UX 0€30MacHOr0 UCIIOJIb30BAHUS B
MOBCEAHEBHOM KU3HU. PacriozHaBaHue
(U3HUYECKUX SIBICHUN B yUCOHBIX ONBITAX H
OKpy>Katoie >xu3Hu: 1uddysus, OpoyHOBCKOE
nBkeHue. Onucanne TeTIOBBIX SBJICHUM C
HCIIOIb30BaHUEM (DU3UYECKUX BEITHMYUH:
JaBJIEHUE Ta3a, TeMIeparypa, CpeIHss
KUHETUYECKasl YHEPTUSI XAaOTUUECKOTO JIBUKCHUS
MOJIEKYJI, CPEJHEKBAIPATUYHAS] CKOPOCTh
MOJIeKYN1. AHanu3 GU3NYECKUX MPOILIECCOB U
siBeHui ¢ ucnonab3opanneM MKT, ra3zoBeix
3aKOHOB, CBSI3M CPEHEH KHHETUYECKOW SHEPTUH
TEIUIOBOTO JIBFKEHUSI MOJIEKYIT ¢ aOCONMIOTHON
TeMIiepaTypoil. Penienue pacuéTHpIxX 3a1a4 ¢
SIBHO 3aIaHHON (PU3UUYECKON MOJCIIBIO C
HCII0JIb30BaHUEM OCHOBHBIX nonokeHnii MKT,
3aKOHOB U (OPMYJ MOJIEKYJIIPHOM (PU3UKH.
Pabota B rpynmax npu riiaHUPOBaHUH,
MPOBEACHUHU U UHTEPIIPETALIUU PE3YIHTATOB
OMBITOB U AHAIU3€ JOMOIHUTEIBHBIX
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HCTOYHHKOB I/IH(i)OpMaHI/II/I 10 TEMC

3.2

3.3

OCHOBEI TCPMOAUHAMUKH

ArperatHble COCTOSIHUS
BemiecTtBa. da3oBble
MEePEXObI

10

bu6mmoteka [IOK
https://m.edsoo.ru/7f
41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41bf72

[IpoBenenue AKCIIEPUMEHTA: U3MEpEHHE
YAEIbHOMN TEIJIOEMKOCTH BELIECTBA.

Onenka abCONIOTHBIX M OTHOCHTEIBHBIX
MOTPEUTHOCTEN U3MEpeHnH (pru3nyeckux
BeJIMYUH. M3ydenue mojienei mapoBoi
TypOUMHBI, IBUTATENISI BHYTPEHHETO CTOPaHWS,
peaktuBHOTO ABUTates. OObsiCHEHHE
MIPUHIIUIIOB JCHCTBHS U yCIOBUI 0€3011acCHOTO
HCII0JI30BAHUS B TOBCEHEBHOMN KU3HU
JIBUTATENsl BHYTPEHHETO CropaHusi, ObITOBOTO
XOJIOAWIbHUKA, KOHAUIMOHepa. Onucanue
CBOWCTB TEJ U TEIUIOBBIX SIBIICHUH C
MCIOJIb30BaHNEM (PH3HUECKUX BEITUYHH:
JIaBJICHUE Ta3a, TEMIEpATypa, KOJIUYECTBO
TEIUIOThl, BHYTPEHHSS SHEprus, paboTa rasa.
Pemenue pacuéTHbIX 3a7a4 ¢ SIBHO 3a/1aHHOMN
(bu3nYecKoil MOJIETbIO C CIIOIB30BAHNEM
OCHOBHBIX 3aKOHOB ¥ (POPMYJT MOJIEKYJISIPHON
(dbuzuku u TepmoMHAMUKU. Perienue
KauyeCTBEHHBIX 3a/1a4 C OMOPOM HA N3yUYEHHBIE B
pasnene «MonekymnsipHas Gu3MKa U
TEPMOJAMHAMMKA) 3aKOHBI, 3aKOHOMEPHOCTH U
¢usnueckue sBneHus. Pabora B rpynmax mpu
aHaJIM3€e JOTOIHUTEIbHBIX HCTOYHHUKOB
nH(pOpMaLIUK 1O TeMe

[IpoBenenue 3KkCiepuMeHTa: U3MEPEHHE
OTHOCHUTEINIBHOM BJIaXXKHOCTH Bo3ayxa. OleHka
a0COTIOTHBIX M OTHOCUTEJIBHBIX MTOTPEIIHOCTEH
n3MepeHuil pundeckux BeianuuH. M3yuenue
CBOWCTB HACHIIIIEHHBIX TAPOB, CIIOCOO0B
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n3MepeHus BiIaxHocTH Habmoqenne KuneHus
[IpY TOHM>)KEHHOM JIaBJICHUH, HAaIrPEBAHUS U
IJIABJICHUSI KPUCTAJUIMYECKOr0 BEUIECTBA.
OOBsicHeHHE IPUHIUIIOB ICHCTBHS U YCIOBUH
0€30I1aCHOT0 MCIIOJIb30BAaHUS B IOBCEAHEBHOM
YKU3HU TUTPOMETPA, IICUXPOMETPA,
KajopumeTpa. M3ydenue TeXHOIOTHi
MI0JIy4€HHUsI COBPEMEHHBIX MaTEpUajoB, B TOM
yyclie HaHOMaTepuasoB. Penienue pacu€THbIX
3a/1a4 ¢ SBHO 3aJaHHON (PM3UUYECKOI MOJEIbIO
C UCIIOJIb30BAaHUEM YPaBHEHUS TEILIOBOTO
OanaHca. PemeHne kauecTBEHHBIX 33724

C OIIOPOM HA U3yUYEHHBIE 3aKOHBI,
3aKOHOMCPHOCTHU 1 (1)I/ISI/I‘ICCKI/IC SIBJICHUA I10

teme. PacrioznaBanme pU3NYECKUX SIBICHUI B
y4€OHBIX OIBITaX U OKPY>KAOLIEH KU3HU:
nedopmanus TBEPABIX Tell, HAarpeBaHUe U
OXJIAKJEHUE TEJl, U3MEHEHHE arperaTHbIX
COCTOSIHUH BEIIECTBA U OOBSICHEHHE UX Ha
OCHOBE 3aKOHOB U (hOpMYJT MOJIEKYJIIPHOM
¢u3uku. Vcnons3oBaHre HHPOPMAIIMOHHBIX
TEXHOJIOTHH JUIsl IOMCKA, CTPYKTYPUPOBAHUS,
WHTEpIpEeTAIMH U IPeICTaBlIeHNs HH(OpMalun
MIPU TIOITOTOBKE COOOIICHUI O MPUMEHEHUN
3aKOHOB MOJIEKYJIIpHOU (pU3MKHU 1
TEPMOANHAMHUKHU B TEXHUKE U TEXHOJIOTHUAX

Hroro no pasaeny

Paznen 4. JIEKTPOJAUHAMUKA

24
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OnexTpocTaThKa

10

bu6mmoteka [IOK
https://m.edsoo.ru/7f
41bf72

[IpoBeneHue 3kCrIepuMEHTa: U3MEPEHUE
NMEKTPOEMKOCTH KOHeHcaTopa. OneHka
a0COJIIOTHBIX U OTHOCUTEJIBHBIX MOIPEIIHOCTEH
U3MEepeHuH pu3nuecKux BenuynH. Mzyuenue
IIPUHLUIIOB JEHUCTBUS 3JIEKTPOCKOIIA,
JNEKTPOMETpa, KOHAeHcaTopa. M3ydueHue
MIPUHLUIIOB ACHCTBUS U YCIOBUN 0€3011aCHOTO
MIPUMEHEHUSI B IPAKTUUECKON KU3HHU,
KOIIMPOBAJILHOTO aImapara, CTpyHHOro
npuHrepa. PaccMoTpenune ¢puznueckux
OCHOBAHUH 3JIEKTPOCTaTUYECKON 3aLUThI U
3a3eMJICHUs IeKTponpruOopoB. Pemenue
pacu€THBIX 3aj1a4 C SBHO 3a/IaHHON (PU3UIECKOI
MOJIEJIBIO C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMyIN BIIEKTPOCTATUKU. Pemienue
Ka4yeCTBEHHBIX 33/1a4 C ONOPOW HA NU3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE
SIBJICHUS 2JIEKTPOCTATUKU. PacriozHaBanue
(hU3MYECKUX SIBJICHUN B yU€OHBIX ONBITAX U
OKPY’KaIOILEeH KU3HU: MIEKTPU3aLUs TE,
B3aUMO/IeIiCTBHE 3aps/10B U OOBSICHEHUE UX Ha
OCHOBE 3aKOHOB M (POPMYIT 3JIEKTPOCTATHUKH.
OnucaHue U3y4eHHbIX CBOWCTB BEIIECTBA U
ANEKTPUYECKUX SIBJIIEHUH C UCIIOJIb30BAaHUEM
(bu3MYECKUX BEIUYNH: dJIEKTPUUECKUN 3apsi,
HaIpPsHKEHHOCTD JJIEKTPUUYECKOTO 1014,
MTOTEHIMAJ, Pa3HOCTh ITOTEHINAJIOB,
ANEKTPOEMKOCTh. AHAIN3 PUINYECKUX
IIPOLIECCOB U SIBJICHUH C UCIIOJIb30BAHUEM
(U3NYECKUX 3aKOHOB: 3aKOHA COXPAaHEHUS
JNEKTPUYECKOTO 3apsAa, 3akoHa Kymnona.
Pabota B rpynmnax npu aHaiauze
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JOTIOTHUTEIFHBIX HCTOYHUKOB MH(OpPMALIUY U
IIOJITOTOBKE COOOIIEHUH O MPOSIBIIEHUU 3aKOHOB
ANEKTPOCTATUKH B OKPY>KAIOLIEH KU3HU U
MPUMEHEHUU UX B TEXHUKE

4.2

TlocTostHHBIHI

BJIEKTPUYECKUM TOK.

Toxu B paznuyHbIX
cpenax

12

bu6nuoreka [IOK
https://m.edsoo.ru/7f
41bf72

[IpoBenenue 3KkciepuMeHTa: U3yu4eHUE
CMEILIaHHOT0 COEAMHEHUSI PE3UCTOPOB;
m3mepenne JJIC nucTouHrKa TOKa U €ro
BHYTPEHHETO COIIPOTUBIICHUS; HAOIIOIeHUE
anekTposinza. OeHKa aOCOMOTHBIX U
OTHOCHTEJIBHBIX ITOIPEIIHOCTEN U3MEPEHUI
¢dusnueckux BenmurH. OOBSICHCHHE
MPUHLIMIIOB AEMCTBUSI U YCIOBHM 0€3011acHOro
IIPUMEHEHUSI aMIIEPMETPaA, BOJIbTMETPA,
peocraTta, UICTOYHHUKOB TOKa,

JJIEKTPOHArpEBATEIIbHBIX U
3JIEKTPOOCBETUTENILHBIX TPHOOPOB,
TEPMOMETPA COIIPOTUBIICHHUS], BAKYYMHOI'O
J10/a, TEPMUCTOPOB U (HOTOPE3UCTOPOB,
IIOJIYIIPOBOXHUKOBBIX JUOJIOB, TAJIbBAHUKH.
Pemrenne pacu€THbIX 3a71a4 € IBHO 3aJaHHOU
(bu3nYecKoil MOJIETBbIO C CIIOIB30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJI TEMBI
«IIOCTOSIHHBIN IEKTPUYECKUI TOK.
Pacnio3naBanue Gpu3nuecKux sBJICHUN B
y4EOHBIX OIBITAX U OKPYXKAIOIEH JKU3HU:
JNEKTPUYECKAs IPOBOAUMOCTb, TEIIOBOE,
CBETOBOE, XUMHUECKOE, MATHUTHOE JACUCTBUSA
TOKa. AHaJIU3 ANEKTPUUYECKUX SBJIECHUHN U
IIPOLIECCOB B LIETIAX MOCTOSTHHOTO TOKA C
HCII0JIb30BAHNEM 3aKOHOB: 3aK0H OMma,
3aKOHOMEPHOCTH ITOCJIEI0BATEIBLHOTO U
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MapajuieIbHOTO COCTMHEHUS TTPOBOTHUKOB,
3akoH J/xoynsa-Jlenna. Onucanyue n3y4eHHbIX
CBOMCTB BEIIECTB U AJICKTPUUCCKUX SBIICHUN

C UCIOJIb30BaHUEM (DU3UICCKUX BEITUYHH:
AJIEKTPUYECKUM 3apsil, CUJla TOKA,
AJIEKTPUICCKOE HANPSDKCHHE, DJICKTPUICCKOE
COTPOTHUBJICHUE, PA3HOCTH MOTCHIIHAJIOB,

O/1C, paboTta TOka, MOIIIHOCTH TOKA.
Hcnonbs3oBanre HHPOPMAIIMOHHBIX TEXHOJIOTHI
JUISL TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
Y TIpe/ICTaBICHUS HH(POPMAIIH ITPH MTOJITOTOBKE
COOOIICHUH O MPUMEHEHUH 3aKOHOB
IIOCTOSIHHOTO TOKA B TEXHUKE M TEXHOJIOTHIX

Hroro no pazaeny 22
PesepBHOe Bpems 2
OBUIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME




11 KJIACC

KoanuyecTBO 4acos DJIeKTPOHHBIE OcHoOBHBIE BUABI JeITEJIHLHOCTH
HaumeHoBaHue
Ne Koutpo IpakTn (uudposbie) 00y4JaIoIIHXCS
pa3aesioB u TeM
n/n Bceero JIbHbIE YyecKue o0Opa3oBaTe/bHbIE
NPOrpamMMbl
padoThbI padoTbI pecypchl
Paznen 1. JIEKTPOAUHAMUKA
[IpoBeneHue KCriepuMEHTa: U3yYeHUE
MarHUTHOTO TOJIsl KATYIIKHA C TOKOM;
HCCIIEIOBAHUE ACHCTBUS MTOCTOSSHHOTO
MarHuTa Ha paMKy ¢ TOKOM; HUCCIIEJOBaHUE
SIBJICHUS JIEKTPOMArHUTHON MHAYKIINH.
Orenka abCOMFOTHBIX M OTHOCHUTEIIBHBIX
HOTPEIIHOCTEN U3MEPEHH (PU3NIECKUX
Benn4uH. OObsICHEHNE IPUHLUITIOB IEUCTBUS U
ycIoBui 6€30MacCHOTO MPUMEHEHUS
MOCTOSTHHBIX MarHUTOB, YJIEKTPOMArHUTOB
MarauTHOE TI07IE. Bbu6nuoreka LIOK ’ PO ’
3JIEKTPOJIBUTATENIS, YCKOPUTEIEH DIIEMEHTapHBIX
11 | DueKTpoMarHuTHas 11 1 3 https:/m.eds00.ru/7f pot » yeKop P p
YaCTHII, UH, WOHHOM Tteun. Permenn
WHIAYKLIUSA 41c97c acTht, HHAYKIMOHHOH 11E CHICHNC

pacu€THBIX 3aJa4 Ha IpUMEHEeHUe GOopMYJT TEMbI
«MarnutHoe nosie. DJIeKTpOMarHuTHas
WHIYKUUs». Pelenue kauecTBeHHbIX 3a1a4

C OMOPOM Ha U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHE SIBIICHUS TEMBI
«MarnuTtHoe nosne. DJIeKTpOMarHuTHas
uHaykuus». Onpesenenre HanpaBIeHUS
BCKTOpPA HHAYKIIUU MAarHuTHOT'O ITOJIA
MIPOBOJIHUKA C TOKOM, CUJIbI AMIIEpa U CUJIBI
Jlopenna. Pacrio3HaBanue hU3NYECKUX SBICHUN



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

Hroro no pazneny 11

B yUEOHBIX OMBITAX U OKPYXKAIOIIeH

KHU3HH: B3aMMO/ICHCTBHE MarHUTOB,
INIEKTPOMArHUTHASI UHAYKIIHS, ICHCTBHE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM U
JBIDKYIIMICS 3apsij. AHAINU3
ANIEKTPOMArHUTHBIX SIBJICHUM C UCTIOJIB30BAaHUEM
3aKOHA JIEKTPOMAarHUTHON UHAYKIIVH.
Onucanue U3y4eHHbIX CBOMCTB BEIIECTB U
AJIEKTPOMATrHUTHBIX SBJICHUN C HCIIOJIH30BAHUEM
(U3MYECKUX BEJIUYNH: UHIYKIUS MAarHUTHOTO
nosisi, cuiia Amriepa, cuia Jlopeniia,
WHIYKTUBHOCTh KaTYILIKH, SHEPTUS
AJIEKTPUUECKOTO U MAarHUTHOTO TTOJICH

Paznen 2. KOJIEBAHUSA 1 BOJIHbBI

2.1

Mexannveckue u
AJIEKTPOMArHUTHBIC 9
KoJieOaHus

bubnuoreka [IOK
https://m.edsoo.ru/7f
41c97c

HccnenoBanue mapameTpoB KoseOaTeNbHOM
CUCTEMBI — IIEPHO/1a, YACTOTHI, aMIUIUTYbI U
(a3bl Kosie6aHui (MPYKUHHBINA U/UIH
MareMaTuueckuii MmasTHuK). HaOGmonenue
3aTyxaromux konebanuii. UccnenoBanue
CBOMCTB BBIHYKJIEHHBIX KOJICOaHHI.
Habmonenue pezonanca. [Iposenenue
SKCIEPUMEHTA: UCCIIEJOBAHNE 3aBUCUMOCTH
Meprojia MaJbIX KoJieOaHui rpy3a Ha HUTH
OT JIJTUHBI HUTU U MACCHI TPY3a;
Hccae0BaHue IEPEMEHHOT0 TOKa B LIENHU
13 MOCIEA0BATEIbHO COEAMHEHHBIX
KOH/JIEHCATOPa, KaTYLIKU U PE3UCTOpa.
Onenka abCOMIOTHBIX U OTHOCUTENIBHBIX
MOTPEUTHOCTEN U3MEpeHuH Ppru3nyeckux
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2.2

Mexannueckue 1
3JIEKTPOMArHUTHBIE
BOJIHEI

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

BenyrH. OOBSICHEHNE PUHIUITOB ACHCTBHS U
yCJIOBUI 6€30MaCHOTO MPUMEHEHUS
ANEKTPHYECKOT0 3BOHKA, FeHEpaTopa
HEPEMEHHOT0 TOKa, JIMHHUI 3JICKTpOIepeiay.
Pemenue pacu€THbIX 3a/1a4 € SIBHO

3a/IaHHON (PU3UYECKON MOJIETIBIO C
HCIOJIb30BAHNEM OCHOBHBIX 3aKOHOB U (hOpMYI,
OIMCHIBAIOLINX MEXaHUUECKUE U
9JIEKTPOMArHUTHBIE KoJieOaHust. Onucanne
MEXaHUYECKUX U JIEKTPOMArHUTHBIX KojeOaHui
C UCIOJIb30BaHUEM (PU3NYECKUX BEITUUUH:
MepUOJT ¥ YacTOTa KoleOaHU, aMIUIUTYy 1A U
(haza koneOaHuid, 3apsiT U CHJIa TOKA B
rapMOHUYECKHX AJIEKTPOMArHUTHBIX
KoseOaHusAX. PelleHne kaueCcTBeHHBIX 3a1a4

C OIOPOM HA U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OIMCHIBAIOLINE
MEXaHUYECKHE U AIeKTPOMarHuTHbIE
kojeOanus. Pabota B rpymnmnax npu
IUTAHUPOBAHUHM, TIPOBEIEHUH U

UHTEpPIpPETaIMU PE3YJIbTAaTOB OIBITOB, U
aHaJIM3€ JOTOIHUTEIbHBIX HCTOYHHUKOB
uH(pOpMAIMY IO TEME

N3ydyenne oOpazoBaHus U pacIpOCTpaHEHUS
MOTIEPEYHBIX U MPOIOJILHBIX BOJIH. Habmonenue
OTpaXeHUS U MPEIOMJIEHUS, UHTepPEPEHLIUU U
nudpakuy MexaHn4eckux BosiH. Habmonenue
CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C
aMIUIUTYI0 M YaCTOTOM KoJeOaHui, 3ByKOBOTO
pe3onanca. MccnenoBanue cBOWCTB
9JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE,
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MpeJIOMIICHHUE, MOJIIpU3aus, Au(paKus,
unTepdepenius. Mzyuenue ycrnoBui u3mydyeHus
3NEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTaluu BeKTopoB E, B, v B
3JIEKTPOMAarHUTHOM BosHe. M3ydeHue
MIPUMEHEHHUSI SJIEKTPOMArHUTHBIX BOJIH B
TeXHUKE U ObITY. OOBsICHEHNE TPUHITUIIOB
JEHCTBUS U YCIIOBUIM 0€3011aCHOT0 MPUMEHEHUS
MY3BIKaJIbHBIX HHCTPYMEHTOB, YIIbTPa3ByKOBOM
JUArHOCTHKHU B TEXHUKE U MEIULIMHE, paaapa,
paauonpuéMHUKa, TEIeBU30pa, aHTCHHBI,
tenepona, CBU-neun. Pemenne pacuéTHbIX U
KayeCTBEHHBIX 3a/1a4 C OMOPOW Ha N3YyYEHHBIC
3aKOHBI M 3aKOHOMEPHOCTH, OMUCHIBAIOIIINE
pacnpocTpaHeHUue MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH. Vcronp3oBanme
WH(POPMAIIMOHHBIX TEXHOJIOTHIA IS TIOUCKA,
CTPYKTYpUPOBaHUS, HHTEPIPETAIINN U
MpeCTaBIeHHUS WH(POPMAIIMY TIPU TIOATOTOBKE
cooOuIeHnit 00 UCIOIb30BaHUN
AJIEKTPOMATrHUTHBIX BOJIH B TEXHHUKE. YUacTHE B
TMICKYCCHH 00 DJIEKTPOMAarHUTHOM 3arpsi3HEHUN
oKpykatoieit cpeabl. Pabora B rpynmnax npu
TUTAHUPOBAHUH, TIPOBEICHUH U HHTEPIIPETAIIH
Pe3yabTaTOB ONBITOB U aHATIN3E
JIOTIOJTHUTEIBHBIX UCTOYHUKOB MH(POPMALIUH 110
TEMe

2.3

OnrTuka

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

N3yuenue siBIIeHUSI TOJTHOTO BHYTPEHHETO
OTpPa)KE€HUs, €ro MPUMEHEHUS B CBETOBO/JIE.
N3yuenue Mozeneir MUKpPOCKOIIa, TEIECKOIA.
[Tonydenue cnexTpa ¢ TOMOUIbIO IPU3MBI U
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nudpakMOHHON peméTku. M3mepenne
MOKa3aTeJs MPEeIOMJICHUS CTEeKJIa.
HccnenoBanue CBOMCTB 300pakeHUI

B nuH3aX. OOBSICHCHUE TTPUHIIUIIOB ACUCTBUS U
yCIIOBUH 06€3011acCHOTO MPUMEHEHHS OYKOB,
Jynel, (poToarnmapara, IpOEKIIMOHHOTO aIlapara,
MHUKPOCKOIIA, TEJIECKOIa, BOJIOKOHHON ONTHKH,
TG PAKIIMOHHON PEIIETKY, MOISIPOUIA.
Pemenne pacuéTHbIX 3a7a4 C SIBHO 3a/1aHHOM
(hbU3HYECKOI MOJICITBIO C UCITOJIb30BAHUEM
OCHOBHBIX 3aKOHOB ¥ (POPMYJI T€OMETPHUIECKON
ontuku. [locTpoenue u onucanue N300pakeHus,
CO3/1aBa€MOT0 TIJIOCKUM 3€pKaJIOM, TOHKOM
auH301. PaccMoTpenue npeaenon
MIPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.
Pacnio3naBanue ¢pusznyeckux SBIEeHUN B
OMBITaX U OKPYXKAIOLIEH KUZHHU:
MPSIMOJIMHENHOE paclpOCTPAHEHUE CBETA,
OTpakeHue, mpeJoMiIeHIe, HHTepdepeHIus,
nudpakiys ¥ TOJSIPU3AIMs CBETA, TUCTICPCUS
cBera. Mzyuenue ycnoBuid HaOMIOIeHUS
MaKCUMyMOB 1 MUHUMYMOB B
MHTEPPEPEHIIMOHHON KapTHHE

OT JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.
VYcnoBue HAOMIOACHUS TJIABHBIX MAaKCUMYMOB
MpY NaJ€HUU MOHOXPOMATUUYECKOIO CBETa

Ha JUPPaKIHOHHYIO PEMIETKY. AHAIN3
OTNITUYECKHUX SIBJICHUH C UCTIOJIb30BaHUEM
3aKOHOB: 3aKOH MPAMOJIMHEHHOTO
pacrpoCcTpaHeHHUsI CBETa, 3aKOHBI OTPAKEHUS
CBETAa, 3aKOHBI MpesioMJieHus cBeTa. OnrcaHue




OIITHYECKHX SBJICHUI C HCIOIb30BAaHHEM
(U3NYECKUX BETUYMH: (OKYCHOE PAaCCTOSIHUE U
OIITHYECKAasl CHJIa JTMH3bI

Hroro no pazneny
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Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI CIIEIUAIbHOM

bubmuorexa [JOK

Pemenue kauecTBEHHBIX 3ajjau € ONOPOM Ha
nzyuennsle nocrynatsl CTO. Mcnonbs3zoBanue
MH(pOPMAIIMOHHBIX TEXHOJIOIUH AJIs IOUCKa,

3.1 TEOpHHU 4 https://m.edsoo.ru/7f = crpykTypupoBaHus, HHTEPIPETALUH 1
OTHOCUTEIIBHOCTH 41c97c MpeCTaBICHUS HH(POPMAILIUU TIPU TIOATOTOBKE
COOOLIEHUH O rpaHULIAX TPUMEHUMOCTH
KJIaccuuecKor Mexanuku u ocHoBax CTO
Hroro no paszneny 4
Pa3znea 4. KBAHTOBAS ®U3UKA
Habmonenue gporosddexra Ha ycTaHOBKE €
LIMHKOBOM I1acTUHON. McciienoBanre 3ak0HOB
BHeIHero Gotosdpdexra. O0bIcHEHHE
OCHOBHBIX IPUHLIUIIOB JIEUCTBUS TEXHUYECKUX
YCTPOMCTB, TaKNX KakK: (DOTODIEMEHT,
5 5 Bu6morexa [LIOK (doTonaTuuk, coaHeyHas 6arapesi, CBeTOANOM; U
41 JICMCHTBI KBAHTOBOU 6 https:/m.edsoo.ru/7f ~ YC/IOBHH HX 0E30M1aCHOr0 NPUMCHEHHS B

OIITUKH

41c97c

MPAaKTUYECKOM KU3HH. Perenne pacuéTHbIX
3a/1a4 C SIBHO 3aJJaHHON (HM3UYECKON MOJIEITBIO
C UCIIOJIb30BaHHEM OCHOBHBIX 3aKOHOB M
(dhopMyI KBaHTOBO# onTUKU. Pernenne
Ka4eCTBEHHBIX 33]1a4 C OMOPOW HA U3YYEHHBIE
3aKOHbI, 3aKOHOMEPHOCTH KBAHTOBOW OMTHKH.
Pacnio3naBanue Gu3NYECKUX SBICHUN B
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y4eOHBIX OIBITaX: (OTOATCKTPUICCKUI
a¢dekr, cBeToBOE AaBieHue. Onucanue
M3YYEHHBIX KBAaHTOBBIX SIBIICHHI U MPOIIECCOB
C MCIOJIb30BaHUEM (PU3NYCCKUX BEITUYNH:
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUTHHA
BOJIHBI ¥ YAaCTOTA CBETA, YHEPTHUS U UMITYJIbC
¢dbortona

4.2

4.3

Crpoenue atoma

AToMHOE 1pO

bu6mmoteka [IOK
https://m.edsoo.ru/7f
41c97c

bu6mmoteka [IOK
https://m.edsoo.ru/7f
41c97c

Nzydyenne momenu omnbita Pesepdopra.
[IpoBenenue 3xcriepuMeHTa 0 HaOJII0IEHUIO
auHenvaroro crnekTpa. OueHka aOCOIIOTHBIX U
OTHOCHTEJIBHBIX ITOIPEIIHOCTEN U3MEPEHUIN
¢u3nyeckux BenuuuH. M3yyenue Moaenu aroma:
TomcoHa, IIaHeTapHOW MOJENIH aTOMa, MOJIEIIN
atoMa bopa. M3ydeHue criekrpa ypoBHEN
sHepruu aroMa Bojopoaa. OObsCHEHHE
MPUHIUIIOB ACUCTBUS U YCIOBUI 0€30I1acHOrO
MIPUMEHEHHUSI CIIEKTPOCKOIIA, Jia3epa, KBAHTOBOI'O
KOMIIbIOTEpa. Pelenne kauecTBEHHBIX 3a/1a4

C OIOPOM HAa U3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SIBICHUS 110
teme «CtpoeHue aroma». Pacno3HaBaHue
(hU3MYECKUX SIBJICHUN B yUEOHBIX OIBITAX:
BO3HUKHOBEHUE JINHENYATOTO CIIEKTPa
M3Iy4yeHusl. AHaJIN3 KBAaHTOBBIX MTPOLIECCOB U
SBJIEHUH C UCII0JIb30BaHKEM ocTynaToB bopa

N3ydenne skcriepiMeHTOB, JOKA3bIBAIOIINUX
CJI0KHOCTBH CTPOEHHSI aTOMHOT'O SIpa.
HccnenoBanue TpekoB 4acTUll (110 TOTOBBIM
¢dotorpadusam). Mzyuenue siaepHbIX CHll,
AJIEPHBIX PeaklUi CHHTE3a U pacraja,
TEPMOSIAEPHOTO CUHTE3a. 3ydeHne HyKIIOHHOM
Mozenu snpa [ elizenOepra-lBaneHKo.
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OOBbsicHEeHHE YCTPOICTBA U IPUMEHEHUS
J03UMETpa, KaMepbl BuiibcoHa, s1epHOro
peakTopa, aToMHOI 00MOBI. Pemenue 3agau c
OIIOPOM Ha MOIYYCHHBIE 3HAHUS, B T.4. O 3apsize
1 MaccoBOM uucie sapa. PacrioszHnaBanue
(u3MYeCKUX SIBIICHUH B y4eOHBIX OIBITAX U B
OKPYKAIOILEeH KU3HU: ECTECTBEHHAs U
HCKYCCTBEHHAs paJ0aKTUBHOCTh. Onncanue
KBaHTOBBIX BJIEHUI U IIPOLIECCOB C
UCIOJIb30BAHUEM (PU3HUECKUX BEIUYHMH: IEPUOJT
II0JIypacnaja, YHEPrus CBSA3HM aTOMHBIX s1IED,
nedexT Macchl siipa. AHaIu3 IpoLECcCOB U
SIBJICHUH C MCIIOJIb30BaHUEM 3aKOHOB U
IIOCTYJIATOB: 3aKOH COXPAHEHUs 3JIEKTPUYECKOTO
3apsija, 3aKOH COXpaHEHMs MacCOBOTO YHUCIIA,
noctynarel bopa, 3aKkoH paalo0aKTHBHOIO
pacnaga. YuacTtue B paboTe Kpyrjioro croja
«DyH/1aMEHTaIbHbIE B3aUMOICUCTBHUS.
EnuncTBO (hnznueckoil KapTUHBI MUPay.
Hcnonp3oBanne nHGOPMAIIMOHHBIX TEXHOIOT UM
JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIpe/iCTaBIeHUs HH(OPMAIMK ITPU MOJTOTOBKE
COO0O0IIeHNH 0 MTPUMEHEHNHN 3aKOHOB KBAaHTOBOM
(U3MKN B TEXHUKE U TEXHOJIOTHSX,
9KOJIOTMYECKUX aCMEKTaxX SAEPHON SHEPreTUKU

Hroro no pazneny

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

15

5.1

DeMeHTBl aCTPOHOMHUU
1 acTpou3uKu

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

[ToaroroBka coobuieHuii 00 Tanax pa3BUTH
ACTPOHOMMHU, O MPUKITAAHOM U
MHUPOBO33pPEHYECKOM 3HAUEHUH aCTPOHOMMH, O
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METOJIaxX MOJYYECHUSI HAYYHBIX ACTPOHOMHUYECKHUX
3HaHUH, OTKPBITUAX B COBPEMEHHOU
acTpoHoMuU. M3ydeHue COBpeMEHHBIX
MPEJICTABICHUN O TPOUCXOKICHUHU U IBOTIOLIMHI
CouHia u 3B€311. I3yueHue TUIIOB rajakTHK,
paauoraiakTHK U KBa3apoB. M3yueHne
JIBHKEHHUS HEOSCHBIX TEJI, DBOIOLIMHU 3BE3] U
Bcenennoi, nponeccoB, MpOUCXOASAIIUX B
3BE€3/1aX, B 3BE3JIHBIX CUCTEMAX, B
MEKTaIAKTHIECKOH Cpelie, MacIlTaOHOM
CTpYKTYyphI Beenennoid. O0bsicHEHHE pacIIupEeHUs
Bcenennoii Ha ocHOBe 3aKkoHa Xa00i1a.
[ToarotroBka Kk 00CYXIEHUIO HEPEIIEHHBIX
npobinemM actponomuu. [IpoBenenue
Ha0II0ICHUH HEBOOPY>KEHHBIM TJ1a30M C
HCMOJIb30BAHUEM KOMIBIOTEPHBIX MPHIIOKEHHUIN
JUTSL OTIPEJICIICHUS TIOJIOKEHUST HEOSCHBIX
00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBEpHOTO MOMyIIapHs U SIPKUe
3BE31b1. [IpoBeneHre HaOII0IeHNH B TEIECKOIT
Jlynel, mianet, Mneunoro [lytu. Yuactue B
JIMCKYCCUHU O HEPEIIEHHBIX MpobiieMax
aCTPOHOMUH

Hroro no pasaeny

7

Paszpnen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1

Oo6o0miaromiee
MTOBTOPCHHE

bubnuoreka [IOK
https://m.edsoo.ru/7f
41c97c

VYyactue B AMCKYCCUU O POSU PU3UKH U
ACTPOHOMUU B PA3IMYHBIX cepax AesaTeIbHOCTH
yenoBeka. Iloaroroska cooOIeHnii 0 MecTe
(bU3UYIECKOi KapTUHBI MUPA B Py
COBPEMEHHBIX MPEACTABICHUIN O IPUPO/IE.



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

BrinonHenue yuyeOHbIX 3a/1aHUH,
JEMOHCTPUPYIOUIUX OCBOCHUE OCHOBHBIX
MOHATUH, (PU3UYECKUX BEIMYHUH U 3aKOHOB Kypca
¢usuku 10—11 kmaccos

Wroro no paszneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO
«ITpocsenienue»

» Guzuka, 11 kinace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M. noa
penakimueit [lapdpentreBoit H.A., AkiinonepHoe obiectBo «M31aTeabcTBO
«ITpocBenieHue»

e Crenanosa I'.H. C6opHuk 3amau o ¢usuke / Mocksa, «IIpocsemienne»

e PreivkeBudA.Il. ®usuka 10-11 knaccerl. 3agaunuk./Mocksa, «Jpodar»

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

®duszuka. 10, 11 knace. Meroauueckoe nocooue k yueonuky I'.5. Mskuiiea:

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



