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INOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o ¢Qu3uke 0a30BOro0 ypoOBHS Ha YpPOBHE CPEAHETO 00IIero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUH M TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOM
obOpasoBatenbHONM Tporpammel, mpeacTtaBieHHbIx B PI'OC COO, a Takke ¢ ydé€Trom
denepanbHOM paboueil HporpaMMbl BOCHUTAHMSA M KOHLEMIMU IPENojaBaHUs y4yeOHOro
npeamera «®duszuka» B oOpa3oBaTenbHbIX —opraHM3auusax Poccuiickoir  ®expepauuu,
peanu3yoIuX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPaMMBbI.

Conepkanue mnporpammbl 10 (M3MKE HAMpaBIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
HaY4YHOH KapTUHBI MHpa oOyvaromuxcs 10—11 kimaccoB nmpu oOydyeHUH UX (GHU3MKE Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/I€ATEIbHOCTHOrO noaxoaa. [IporpamMMa 1o pu3nke cooTBETCTBYET
tpeboBanusiM @I'OC COO K IUIaHUPYEMBIM JIMYHOCTHBIM, IPEIAMETHBIM U METaNpeAMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKe YYUTHIBAET HEOOXOIMMOCTb peanu3alli MEKIPeIMETHBIX
CBs3ell (DM3UKU C €CTECTBEHHO-HAy4YHbIMM Yy4eOHbIMM IpeameraMmu. B Hell ompenenstorcs
OCHOBHBIC LIEJIM M3Y4YeHHs (U3UKU HAa YPOBHE CPEIHEro o0Iero oopa3oBaHus, IUIAHUPYEMbIE
pe3yabTaThl OCBOGHHS Kypca (HU3MKH: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

e [UIAaHUpPYEMbIE Pe3yJbTaThl OCBOCHUS Kypca (GU3UKU HAa 6a30BOM ypOBHE, B TOM YHCIIE

IIPEIMETHBIE PE3YJIBTAThI IO roJ1aM O0yUEHUs;

e cojlepxaHue yueOHoro npeamera «Pusnkay 1o rogam o0ydeHus..

du3uka Kak HayKa o HanOoJiee 0OIMX 3aKOHAX IPUPOBI, BEICTYIAsl B KAUECTBE yUEOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHMH 00 OKpPY)KaOLIEM MHUpE.
[IkosnbHBIA Kypc (HU3MKHM — CHUCTEMOOOpPA3yIOIIMHA JJIsi €CTECTBEHHO-HAY4HbIX Y4YeOHBIX
IPEMETOB, TOCKOJIBbKY (pU3MUECKHe 3aKOHBI JIeKAT B OCHOBE MIPOLIECCOB U SBJICHHM, H3y4aeMbIX
XuUMueH, Ouomnoruei, ¢uzndyeckoit reorpadueid u actpoHomuen. Vcnonap3oBaHue U aKTUBHOE
npuMeHeHHe (U3MYeCKHMX 3HAHUU OmpeneNnseT XapakTep U pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTHH B cdepe SHEPreTHKH, TPAHCIOpPTa, OCBOCHHS KOCMOCA, IOJTYYECHHS HOBBIX
MaTepUasoB C 3aJJaHHBIMU CBOMCTBaMU U Ipyrux. M3ydyeHue pu3nku BHOCUT OCHOBHOM BKIIAJl B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00ydaromuxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHSATh HayYHbIH METOJI IIO3HAHUS MPH BBIIIOJIHEHUU UMHU YUEOHBIX UCCIIEJOBAHUI.

B ocHOBy kypca ¢u3uku 1y ypoBHS CpeHero oouero oopa3oBaHus MOJI0XKEH psaa uiel,
KOTOPbIE MO’KHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOCHUSI.

Hresq gesroctHocTH. B COOTBETCTBUU C HER KypPC ABJISIETCS JIOTUYECKHU 3aBEPLIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3ziesioB (PU3HMKH, BKIIFOYAET KAaK BOIPOCH KJIACCUYECKOH, TaK U
COBPEMEHHOU (DU3UKH.

Hrnes rereparnzanmn. B cooTBeTcTBUM € HEl MaTepuai Kypca (U3UKU 00beIUHEH BOKPYT
buznueckux Teopuid. Bemymmm B Kypce sBisercs (OpMHUpPOBAaHHME TMPEACTABICHUH O
CTPYKTYPHBIX YPOBHSX MaTepUH, BELIECTBE U IOJIE.

Hnea rymannraprzangnn. E€ peanuszauus npeanojaraeT MCHOIb30BAHUE I'YMaHUTAPHOTO
noTeHIuana GU3NYeCKoil HayKH, OCMBICIIEHUE CBSI3U pa3BUTHs (PU3HMKU C pa3BUTHEM OOIIECTBa,
a TaKXKe ¢ MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMU M SKOJIOTHYECKUMU MPOOIEeMaMH.

Hnes npurnaguod HanpasiaeaHoctr. Kypc ¢(usuku mpeanonaraeT 3HAKOMCTBO C
MIUPOKUM KPYTOM TEXHHUYECKMX M TEXHOJOTHMYECKUX TPHIOKEHHH HM3YyYCHHBIX TEOpHUH U
3aKOHOB.



Hrnes skomormsangmu peanu3yeTcs TIOCPEACTBOM BBEJECHHS D3JIEMEHTOB COJEpIKaHUs,
MOCBALIEHHBIX JKOJIOTUYECKHM TpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKke 00CYXKIEHUS MPOOIIeM palliOHAIBHOTO MTPUPOIONIOIB30BaAHUS 1
HKOJIOTHYECKOH OE30MaCHOCTH.

CrepXHEBBIMHU 3JIEMEHTaMHU Kypca (U3MKM Ha YPOBHE CpeqHero oluiero oOpa3zoBaHUS
ABIAIOTCA (U3NYecKue TeopuH ((POpMUPOBAHUE MPEJICTABICHUA O CTPYKType MOCTPOCHUS
buznyeckoil Teopuu, poilu (PyHIAMEHTAIBHBIX 3aKOHOB W TPHUHIHUIIOB B COBPEMEHHBIX
NPEJCTaBICHUAX O MPUPOE, I'PaHHUIAX NMPUMEHUMOCTH TEOPUH, /sl OMUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUN U MTPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN OJX01 B Kypce (PU3UKH peai3yeTcs MPeXkae BCero 3a CUYET
OpraHu3aliy SKCIIEPUMEHTAIFHON JesITeIbHOCTH oOydatonuxcs. [t 6a30Boro ypoBHs Kypca
(GU3UKN — ITO UCTONB30BaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U
1ab0paTOPHBIX paboT, KOTOpPBIE B MporpamMme mo (usuke OOBEAMHEHBI B OOIIMI CIHCOK
YUYEHUYECKUX MPaKTHUECKUX paboT. BeioeneHne B yka3aHHOM IepedHe J1abopaTOPHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKU, OCYIIECTBISETCS YYacCTHUKaMH OOpa3oBaTEeNbHOTO
npoliecca UCXos U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHus kabuHeTa ¢pusuku. [Ipu sTom
oOecrieuynBaeTcss OBJAZIeHHE OOYYAIOIIMMUCSH YMEHHUSMH NPOBOJMTH KOCBEHHBIC H3MEpPEHUS,
UCCIICIOBAaHMS 3aBUCHUMOCTEH (PM3MUECKUX BEJIMYMH U TIOCTAaHOBKY OIIBITOB IO IIPOBEPKE
MPEIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHUE yAensieTcs PEIICHUIO PAacu€THBIX M KA4eCTBEHHBIX 3ajad. [Ipu sTom
JUTSL pacu€THBIX 3a/1a4 TIPUOPUTETOM SIBIISTFOTCS 3a/Ia4U C SIBHO 33JJaHHON (PM3NYECKON MOJIEIBIO,
MO3BOJIAIOIINE MPUMEHITh H3YyYEHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia
Kypca, TaKk U UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3fenoB. /[ kadecTBEHHBIX 3a[a4 MPUOPUTETOM
ABIISIOTCSL 3aJjaHUsd Ha OOBSICHEHHE NPOTEKaHHUs (U3UUECKUX SBICHUH U IPOLIECCOB B
OKpY’Kalollel >Ku3HHU, TpeOylomme BbIOOpa (QU3MUECKOW MOAETH A CUTyallMd TNPaKTHKO-
OpPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBunm ¢ TtpeboBaHusmMu PI'OC COO k MmaTepuanbHO-TEXHUYECKOMY
oOecrieueHnio ydyeOHOro rmpoiiecca 0a30BbIil ypoBeHb Kypca (M3MKM Ha YpPOBHE CPEIHEro
o0miero o0pa3oBaHMs OJDKEH M3y4aTbCs B YCIOBUSX MPEIMETHOTO KaOWMHETa (M3UKH HIIH B
YCIIOBUSIX UHTEIPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYyYHOro Iukia. B kaOunere
GU3MKH JOHKHO OBITh HeoOxoammoe JabopaTopHOoe O0OOpYIOBaHHME IS BBITIOJIHCHHS
yKa3aHHBIX B IporpaMMe Mo (U3MKe YUYCHHYECKUX MPAKTHUECKUX PabOT M JEMOHCTpPAllMOHHOE
obopyaoBaHue.

JemoHCcTpanimoHHOe 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C MPUHIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M O00ECTIEYMBAET IMOCTAHOBKY IEPEUMCICHHBIX B MPOTpaMMe I0
¢u3MKe KIFOUEBBIX JEMOHCTPAIlU IS HWCCIICAOBAHUS M3Y4YaeMBIX SIBICHHUH W TPOIIECCOB,
OIMITUPUYECKUX U PYHIAMEHTATFHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTopHoe o0opyaoOBaHHE ISl YYCHHUYECKUX MPAKTUYECKUX padoT (opMHpyeTcs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M OOecrednBaeTcs B pacuyére OJHOTO0 KOMIUIEKTa Ha JIBYX
oOyuatomuxcs. TemaTndeckue KOMIUIEKThl JabOpaTOPHOTO OOOPYJOBAaHUS JOJKHBI OBITH
MOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHMM AHAIOTOBBIX M IM(POBBIX MPHOOPOB, a TaKxkKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJE LIM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LEISIMH U3yYeHUS (PU3UKH B 001IeM 00pa30BaHUM SBIISIOTCS:

e (opMupoBaHHEe HHTEpeca M CTPEMJICHUS OOYYaIOLIMXCS K HAyYHOMY H3YyYEHUIO

MIPUPOJIBI, Pa3BUTHE UX WHTEIUIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEIH;



pa3BUTHE TMPEACTABIECHUN O HAyyHOM MeEToJe IMOo3HaHus U (GOpMUPOBAHUE
MCCIIEA0BATEIbCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3yueHUs OCHOB CTPOCHHUS
MaTepud U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dbopMupoBaHUe YMEHUI OOBACHATH SIBJICHUS C UCIIOJIb30BaHUEM (PU3MUYECKUX 3HAHUH U
HAYYHBIX JI0KA3aTEIbCTB;

(dbopMupOBaHUE MPEICTaBICHUM O PO (PU3UKHU IJI1 Pa3BUTHUS APYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHUH.

Joctmxenne 3TuxX Iened obecreynBaeTcs peHICHHEeM CIEAYIONINX 3a/Jad B IPOIecce
M3y4eHHS Kypca (QU3UKU HA YPOBHE CpPeIHEro 00IIero 00pa3oBaHuUs:

MPUOOpPETEHUE CUCTEMbl 3HAHUN 00 OO0mMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYJISIPHYIO (DU3HKY, SIEKTPOAMHAMUKY, KBAHTOBYIO
(U3HKY U 2JIEMEHTHI aCTPOPU3UKH;

dbopMUpOBaHHE YMEHUW MPUMEHSATh TEOPETUYECKHE 3HAHUA M OOBICHEHHS
GU3MYECKUX SBJICHUA B TPUPOJAE W IS TPHUHITHS TNPAKTUYCCKUX PEIICHUHA B
IMOBCEIHEBHOM KU3HU,

OCBOGHHE CIIOCOOOB PEIICHUs PAa3IWYHBIX 3a/lad C SBHO 3aJlaHHOW (DU3HUYECKOM
MOJIETIbIO, 3aJla4, MOJAPa3yMEBAIOIIUX CAaMOCTOSITEIbHOE cO3/laHue (U3NUecKoi
MOJIEU, aJIEKBATHOM YCIOBUAM 3a]1a4U;

MOHMMaHUe (PU3UYECKHX OCHOB WM TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOWCTB U
TEXHOJOTHYECKUX MPOIECCOB, UX BIUSHUSA HA OKPYKAIOILYIO CPENY;

OBIIAJICHHE METOJIAMU CaMOCTOSATEIHHOIO TUIAHUPOBAHUS U MPOBEICHUS (PUINICCKUX
OKCIIEPUMEHTOB, aHAlW3a W  HWHTEpHpeTanuu  WHOOpPMAIU,  ONpeeTeHUs
JOCTOBEPHOCTH MOJYYEHHOIO Pe3yibTaTa;

CO3/IaHHM€ YCIIOBHUM NI Pa3BUTHSI YMEHUH MPOEKTHO-UCCIIEIOBATEIBCKOM, TBOPUYECKOM
NEeSATETbHOCTH.

Ha wusyuyenue ¢usmku (6a30BBI ypOBEHb) Ha yYpOBHE CPEIHETO OOIIEro oOpa3oBaHUS
otBoguTcs 136 gacoB: B 10 kmacce — 68 yacoB (2 yaca B Heneno), B 11 kmacce — 68 dacoB (2
yaca B HEJIeJI0).

[IpennaraemMslii B mporpamme 1o (GU3NKe NepedeHb JIa0OPaTOPHBIX U MPAKTUIECKUX padboT
SIBIIICTCS. PEKOMCHJIOBAaHHBIM, YYHTEIh JCNIaeT BHIOOP MPOBEACHHS JIAOOPATOPHBIX PabOT M
OTBITOB C YYETOM MHIUBUAYATIbHBIX 0COOEHHOCTEN 00yYatOIUXCsl.



COJAEPKAHUE OBYYEHUA
10 KJIIACC

Pasznen 1. du3uka u MeTOAbI HAYYHOI'0 IIO3HAHUS
duszuka — Hayka o mpupojae. HayuHble mMeToabl MO3HAHUS OKpy»katomiero mupa. Pomb
HKCIEPUMEHTA M TEOPHH B IPOIlecce MO3HAHUS TPUPOJIbl. DKCIIEPUMEHT B (hU3HUKE.
MonenupoBanue ¢Gu3NUECKUX sABICHUN M mpoueccoB. Hayunsle runoressl. Ouznueckue
3aKOHBI ¥ TeOpUH. | paHUIIBI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIIUIT COOTBETCTBHSL.
Pome u mecro ¢u3uku B (popMHpOBAaHMHM COBPEMEHHOM HAy4YHOH KapTHHBI MHpa, B
MIPAKTUYECKOHN AEATEIbHOCTHU JIIOIEH.
JlemoncTpannn
AHasorosble 1 IM(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE JaTUHUKH.

Pa3zgen 2. MexaHuka

Tema 1. Knnemarnka

Mexannueckoe nBukeHUE. OTHOCUTENIBHOCTh MEXaHW4ecKoro nBwkeHus. Cucrema
orcuéra. Tpaekropus.

Ilepemenienne, CKOpOCTh (CpeiHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOpPEHUE
MaTepUaIbHOW TOYKH, X MPOEKIMH Ha OCHU CUCTEMBbI KoopauHaT. CiloxkeHue NepeMelieHnid U
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpEHHOE MpsSMONHMHEHHOE ABMxkeHue. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILECHNS MaTEPUAIbHON TOUKHA OT BPEMEHHU.

CBoOoniHOe najieHue. Y cCKkopeHre CBOOOTHOTO Ha/IeHUs.

KpuBonuHeiiHoe pABwkeHME. J[IBHkeHHME MaTepHaabHOW TOYKHM 10 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIXO CKOPOCTBIO. YTIJIOBAasi CKOPOCTb, JUHEHHas CKopocTh. llepuon u
gacTtoTa oOpaieHus. LleHTpocTpeMuTenbHOe YyCKOPEHHE.

TexHuueckue yCTpOMCTBA M MNPAKTHYECKOE IIPUMEHEHHWE: CHUIOMETp, JBH)KCHHUE
CHaps/0B, LICMHBIE U PEMEHHBIE MEpeIadH.

JlemoHCTpannn

Mogens cucteMbl OTCUETA, MIUTFOCTPALIUS KUHEMAaTHUYECKUX XapaKTEPUCTHUK JIBUKEHUS.

[TpeoOpa3oBanue IBUKEHUHN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITaneHue Ten B BO3AyXe U B pPa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue 1BuKeHuUs Tena, OpPOIIEHHOTO MO/1 YIIIOM K TOPU30HTY U TOPU30HTAJIBHO.

W3mepenue yckopeHHst CBOOOIHOTO TaICHUSI.

HamnpaBnenue cKopocTH NpU ABUKEHUH IO OKPYKHOCTH.

Yyennueckuit sxcriepuMenT, 1aboparoprHsie paboTsI

H3y4eHne HepaBHOMEPHOIO JBUKECHHUS € LENIBIO ONIPEIETICHAS] MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY — INyTsAMH,  IPONHICHHBIMH  TEJIOM 34
IIOCJICZIOBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHM IPU PAaBHOYCKOPEHHOM JBM)KEHUU C
HavaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne nBUKEHUS MIAPUKA B BA3KOU KUIKOCTH.

N3ydenue nBuxeHUs Tena, OpPOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamnka

[Tpunnun otHocutensHOCTH ["anuies. [lepbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCU€Ta.



Macca tena. Cuna. IlpuHnun cynepnosunmu cuia. Bropoit 3akoH HeroToHa uis
MaTepHaIbHON TOUKHU. TpeTuii 3akoH Hpr0TOHA 11 MaTepraibHbIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenune. Buapl Tpenust (mokosi, ckonbkeHus, kadeHus). Cumna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKeHUS U cuia TpeHus nokos. Koaddunuent tpenus. Cuia conpoTUBIeHUs
P IBM>KEHUH TeJla B )KUJKOCTH WM rase.

[TocTynaTtenbHOE U BpaIlaTeIbHOE JABMKEHUE a0COIIOTHO TBEPJIOTO Tea.

MOMEHT cuiIbl OTHOCUTENBHO OCH BpaumieHus. [lmedo cuiibl. YciaoBus paBHOBECHS
TBEPIOTO TEJA.

TexHuyeckue yCTpPOHCTBA M MPAKTUUECKOE INPUMEHEHHWE: TMOAIINIIHUKY, JBHKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

JlemoncTpannmn

SIBrIeHNE MHEPIIUH.

CpaBHeHME MacC B3aUMOJEHCTBYIOIIUX Tell.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

Cnoxenue cui.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT Ae(opMaIii.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MOIbEME U aJCHUH.

CpaBHEeHHE CUJT TPEHUS TIOKOS, KaUYeHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecus: TBEPAOTO Tena. Buibl paBHOBECHS.

Yyennueckuit sxcriepuMenT, 1aboparopHsie paboTsI

W3yuenue nBMKeHUs OpycKa 110 HAKJIIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CWJI YIPYTOCTH, BO3HUKAIOIIMX B IPYKMHE U PE3UNHOBOM
obpasiie, oT ux AeGopMaIim.

HccenenoBanue ycinoBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKoHbI cOXpaHeHHS B MeXaHHKeE

Hmnynbc MaTepralibHOM TOUYKHU (Tena), CUCTEMbl MaTepUAIbHBIX TOYeK. VIMITylIbC CUIIBI U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHMs UMITyJIbca. PeakTUBHOE IBUKEHUE.

Pabora crisl. MOIHOCTE CHJIBI.

Kunernueckast sHeprus marepuaibHON Touku. Teopema 00 M3MEHEHMHM KUHETHYECKOM
SHEPIHH.

[TorennmanbHas sHeprud. [loTeHIManbHAsA SHEPTUS YIPYTO Ae(POPMUPOBAHHON MPY>KUHBI.
[ToTeHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHunanpHble U HETOTEHIMANbHBIE CUIbl. CBA3b pabOThl HEMOTEHLMAIBHBIX CHUJI C
M3MEHEHHEM MEXaHWYEeCKOU SHEPTUU CUCTEMBI TeJ. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpONCTBAa U MPAKTHUUECKOE NMPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBINA
IIUCTOJIET, IBUKECHHUE PaKeT.

Jlemonctpannn

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexon moTeHUMATbHON PHEPTUH B KHHETUYECKYIO U O0paTHO.

Yyennueckuit sxcriepuMenT, 1aboparoprHsie paboTsI



W3yuenne aOCOMIOTHO HEYyHNpPyroro yaapa C IOMOIIbIO JIBYX OJWHAKOBBIX HHUTSIHBIX
MasTHUKOB.

HccnenoBanue cBsA3M pabOTHl CHUJIbI C U3MEHEHHMEM MEXaHMUYECKOM SHEpruu Teia Ha
IIPUMEPE PACTSKEHUSI PE3UHOBOTO JKI'yTa.

Paznen 3. MogiekyasipHasi pu3uKa 4 TEpMOJUHAMHUKA

Tema 1. OcHOBBI MOJIEKYIAPHO-KHHETHYECKOH TEOPHH

OcCHOBHBIE TIOJI0KEHUS MOJIEKYJISIPHO-KMHETHUECKOW TEOPHH U UX ONBITHOE 0OOCHOBAHUE.
bpoyHnoBckoe apwkenue. [uddysus. Xapaktep IBMKEHUS U B3aUMOACWUCTBUS YacTHUI]
BeuiecTBa. Mopenu CTpOEHMsI Ta3oB, XUAKOCTEH U TBEPIABIX Tel U OOBIACHEHUE CBOICTB
BEIIIECTBA HAa OCHOBE 3THX Mojened. Macca u pasmepbl MoJeKyJs. KoauyecTBo BellecTsa.
[TocrossuHast ABorapo.

TennoBoe paBHOBecue. TemmepaTtypa u e€ nuzmepenue. lllkana remneparyp Llenscns.

Mogens uaeanbHOro rasza. OCHOBHOE YpPaBHEHHE MOJICKYJISIPHO-KMHETHYECKOW TEOpUHU
uaeanbHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYeCKOH »Hepruu
TEIUIOBOTO JBWKeHUs uvacTul ras3a. [llkama temneparyp KenpBuna. ['a30Bble  3aKOHBI.
VYpaBuenue MenaeneeBa—Knaneiipona. 3akon /lanpTona. M3ompoiieccsl B U€aIbHOM ra3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. |'padudeckoe mpeacTaBieHue U30IMPOIECCOB: H30TEPMA,
n30Xopa, n3odapa.

TexHu4ecKue yCTpoNCTBa U TPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

JlemoncTpannmn

OmnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, ¢ororpaduu MoJeKyl
OpPraHMYECKHUX COCIUHECHUM.

OnbIThl 10 1B (Y3UH KUIKOCTEH U ra3oB.

Mozens OpOyHOBCKOTO JTBM)KEHUSI.

Mogens onbita LllTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYJISIPHOTO B3aUMO/IEHCTBUS.

Monensb, WuIoCTpUpyoLIas Mpupoy AaBICHUS ra3a Ha CTEHKU cocyaa.

OnbIThI, WTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS H1€aIbHOIO ra3a, U30MPOLIECCHI.

Yueranueckuit sxcrrepuMeHT, J1a00paTopHbIe pabOTHI

Omnpenenenne Macchl BO3JyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHHd o00BbEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPAMU COCTOSIHUS pa3peKEHHOT0 Ta3a.

Tema 2. OcHOBBI TEPMOJHHAMHKH

TepMmoauHaMuueckasi cucreMa. BHYTpeHHssl dHeprus TEpMOAMHAMUYECKOM CUCTEMBI U
crocoObl e€ n3meHeHus. KonnuectBo TemioTsl U pabora. BHyTpeHHss sHEprus 0JlHOATOMHOTO
u7eanbHOro raza. Buasl Terionepenadn: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3JIyYeHUE. Y IeibHast
TEIUIOEMKOCTB BelecTBa. Kom4ecTBOo TEIIOTHI IPH TEIUIONEpeaaye.

[Tonsatue o0 anmabGatHoMm mporecce. IlepBbiii 3akoH TepmonuHamuku. [IpumeHeHue
NEePBOTO 3aKOHA TEPMOJMHAMUKH K M3ompolueccaM. I'padudeckas naTepnperanus paboThl rasa.

Bropoii 3akoH TepMoanHaMuKu. HeoOpaTuMoCTh MpoLeccCoB B IPUPOJIE.

TerutoBele MamuHbl. [IpuHIMIEL AeiicTBUS TemnoBbIX ManH. [IpeoOpa3oBanust sHEpruu B
TeroBeIX MammuHax. Koadduument monesnoro aevicteus temmoBoit mammubl. [ukn Kapao u
ero K03(pQUIMEHT MOJIE3HOTO AEUCTBUS. DKOJOTHUECKHE TPOOIIEMbI TETIIO3HEPTETUKH.

TexHuyeckue yCTpoilcTBa W MpaKkTHYECKOE TPUMEHEHHE: JABUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIUOHED.



JlemMoHCTpanun

V3MeHeHne BHYTpEHHEW HSHEpPIUM Tejla MPU COBEPIICHUWH pPAaOOTHI: BBUIET NPOOKH U3
OyTBUIKH TIOJ JIEHCTBHEM CXKATOTO BO3[yXa, HarpeBaHue >¢pupa B JATYHHOH TpyOKe MyTEéM
TpeHus (BUICOIEMOHCTpAIHS).

H3meHeHne BHYyTpeHHEH sHepruu (TeMiepaTypsl) Tea Mpu Terionepeaaye.

OneIT Mo aguabdaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOT'O JIBUTATEIS.

Yueunueckuii sxcriepuMeHt, J1a00paTopHbIe paOOThI

N3mepenne yaenbHOU TEeII0EMKOCTH.

Tema 3. Arperarusre cocrosnns BeujecrBa. Pa3zoBpie Hepexobl

[TapooOpa3zoBanne wu KoOHAeHcamus. lVcmapeHne W KumneHue. AOCONOTHas U
OTHOCHUTEJIbHAs BIAXKHOCTh BO3ayXa. HachlmeHHbli map. Y aenpHas TemjaoTa napooOpa3oBaHMsL.
3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucranmmuyeckue u aMmopdHbIie Teaa. AHU30TPOIHUS CBOMCTB KPHUCTAJIIOB.

>KI/I,Z[KI/IG KpUCTaJJIBI. COBpeMeHHHe MaTCpHaJIbl. IInaBnenue u KpUuCTaJlUIM3aluA. Y nenbHas
TCIJIOTA IJIaBJICHU . CY6J'II/IMaI_[I/I$I.

YpaBHEHHE TEIJIOBOTO OanaHca.
TexHnyeckue yCTpOWCTBa M NPAKTHUECKOE IPHUMEHEHHUE: TUIPOMETP U ICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MOJIYy4YCHUA COBPCMCHHBIX MaTcepuraioB, B TOM YHUCJIIC
HaHOMATCPHUAJIOB, © HAHOTCXHOJIOTUH.

JlemoncTpannmn

CBoiicTBa HACBIIEHHBIX MapOB.

KuneHnne npy NOHW>KEHHOM JIaBJICHUH.

CrniocoObl H3MepeHus BIaXKHOCTH.

HaGntoneHue HarpeBaHus U TUIABJICHUS KPUCTAIIIMUECKOTO BEIIECTBA.
JleMoHCTpanys KpUCTaJLIOB.

Yaenunaeckuii sxcriepuMent, 1a00paTopHbBIE paOOTEI

N3mepenune OTHOCUTENBHON BIaKHOCTH BO3/1yXa.

Pa3znen 4. DiekTpoauHaMuka

Tema 1. DaexTpocraruka

OnexTpu3anysi Tesl. OJIEKTpUYEeCKHil 3apsa. JBa BuAa DIEKTPUYECKHX 3apsAOB.
ITpoBOAHMKY, TUAIEKTPUKH U TIOTYNIPOBOJHUKN. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apsiioB.  3akoH Kynona. ToueuHblli  2JIEKTpUYECKUI  3apsin.
Onektpuueckoe mnone. Hanpskx€HHocTh anekTpuyeckoro mnois. llpuHuun cynepno3unuu
ANEKTpUYECKUX MoJiel. JIMHNN HanpsKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

PaGota cunm osnekrpocratmdeckoro mois. [lorennman. Pa3HOCTH  MOTEHIIMATIOB.
[IpoBOIHUKY M TUAJIEKTPUKH B SJIEKTPOCTATUUECKOM ToJIe. J(M3IeKTpryeckast IpOHUIAEMOCTb.

OnektpoémkocTh. KoHzeHcaTtop. DHEKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEprus
3apsHKEHHOTO KOH/IEHCATOopa.

TexHnyeckue ycTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHUE: DJIEKTPOCKOIN, AJIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJICHHE D3JIEKTPONPHOOPOB, KOHAECHCATOP, KOMHPOBAILHBIN
anmnapar, CTpyWHBbINA IIPUHTED.

JlemoncTpannn

VY CTpoHCTBO M MPUHIMIT ACUCTBUS AIEKTPOMETPA.

B3anMopeiicTBre Ha’neKTPU30BAHHBIX TEIl.



DIEKTPUUYECKOE T10JIE 3APSKEHHBIX TEI.

IIpOoBOHUKY B IIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpocTaTUYEeCKas 3alluTa.

JIMDIEKTPUKHY B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCaTopa OT IUIOMAaAW IUIACTHH,
PacCTOSHUSA MEXy HUIMH U IUAJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHZIEHCATOopa.

Yueunueckuii sxcriepuMeHt, J1a00paTopHbIe paOOThI

N3mepenue 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocrossuubii 31eKTpHYecKHH TOK. TOKH B pa3THIHBIX CPeAAX

DNEeKTpUYECKUN TOK. YCJIOBHS CYLIECTBOBAHHUS 3JEKTPUUECKOTO TOKa. MICTOUHMKHM TOKa.
Cuna toka. [locTostHHBIHN TOK.

Hanpsixenue. 3akon Oma i1 ydyacTka [enu.

DJIEKTpHYECKOE COINPOTHBIICHUE. Y nensHOE COIIPOTUBIICHUE BEIICCTBA.
ITocnenoBarenpHOE, MapamIeIbHOE, CMEIIAHHOE COCIMHEHUE IIPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenna. MomHOCTh 3JEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIIAsl CUJIa U BHYTPEHHEE CONIPOTUBIIEHHE UCTOYHHKA TOKA. 3akoH OMa 11
MIOJIHOM (3aMKHYTOI) aneKkTpudeckoi nenu. Koporkoe 3aMbIkaHue.

DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS METAJUIOB
oT TeMneparypbl. CBEpXIPOBOAUMOCTD.

OnexkTpruueckuil Tok B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHass M MNpUMECHas MPOBOAMMOCTH IOJYNPOBOJHUKOB.
CoiictBa p—n-nepexona. [lonynpoBogHUKOBEIE TPUOOPHI.

OJNEeKTpUYECKNH TOK B pacTBOpax M pacIulaBax »dJIEKTPOJIMTOB. OJIEKTPOJIUTHYECKAS
Jucconuanus. JINEeKTPOoIIn3.

DJNeKTpUuUYecKuil Tok B razax. CaMOCTOSITENIbHBIA U HECAMOCTOATENbHBIN pa3psa. MoiHus.
ITna3ma.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHE: aMIIepMETp, BOJIBTMETD,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpOHArpeBaTelibHble MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBI, TEPMOMETP CONPOTUBIIEHUS, BAKYyMHBIH IUOJ, TEPMHUCTOPHI U (HPOTOPE3UCTOPHI,
IIOJIyTIPOBOXHUKOBBIM TNOJ, TaJIbBaHUKA.

JlemorcTpannn

W3mepenne cuilbl TOKa U HAIPSKEHHUS.

3aBUCUMOCTb CONPOTHUBIIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMeniaHHOE COeTUHEHHE TPOBOHUKOB.

[IpsiMoe m3MepeHue 3IeKTpOABMKYIIEH cuiibl. KOpoTkoe 3amblkaHME TajJbBaHHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCUMOCTB COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoit pa3psi v IPOBOAUMMOCTb BO3AyXa.

OAHOCTOPOHHSS TPOBOAUMOCTD AUOAA.

Yaenunaeckuii sxcriepuMent, 1a00paTopHbBIE paOOTEI

N3yueHne cMEmaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenne  2IEKTPOABMXKYIIEH CHJIBI  HMCTOYHMKA TOKa UM €r0  BHYTPEHHETO
COINPOTHBIICHUS.



Habmtonenue snexTpoinusa.

MesxknpeamMeTHbIe CBS3H

Nzyuenmne kxypca ¢usuku 6a3oBoro ypoBHsS B 10 Kiacce OCYyHIECTBISICTCS C YUYETOM
COJIEPXKATEIBHBIX MEKIPEIMETHBIX CBsI3€H C KypcaMH MAaTeMaTHUKH, OHWOJOTHH, XWMUH,
reorpaduu U TEXHOJIOTHH.

MexnpeamerHaple MOHATHA, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO IO3HAHUS:
ABIIEHUE, Hay4yHbIH (akT, rumoresa, (usmueckas BeIUYMHA, 3aKOH, TEOpUs, HaONIO/IEHUE,
HKCIEPUMEHT, MOJICTMPOBAHNE, MOJIENb, U3MEPEHHE.

Martemarnka: penieHre CUCTeMbl YpaBHEHHM, JIMHEHHas: (YyHKIHs, apadoina, runepoorna,
uX rpaduKku U CBOICTBA, TPUTOHOMETpUYECKHE (PYHKIIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTaHTEHC,
OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIAECTBO, BEKTOPHl M MX MPOCKIMH Ha OCH KOOpAMHAT,
CJI0KEHHE BEKTOPOB.

brosorna: MmexaHndecKkoe NBIKCHHE B KUBOUM mpupoze, nuddys3us, ocMoc, TeriooOMeH
KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEaUyH, TEIUIOBOE PABHOBECHUE), ANEKTPUUECKUE SIBJICHUS B
YKUBOU MPUPOJIE.

XHMmuA: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJ, XHUJIKOCTEH M Tra3oB, JJIEKTPHUECKUE
CBOICTBA METAJIJIOB, AJICKTPOJIUTHYECKAS IUCCOLUALIHS, TaJbBaHHUKA.

Teorpagrs; BMaXXHOCTh BO3/IyXa, BETPHI, 0apoMeTp, TEPMOMETD.

Texrotorma: peoOpa3oBaHUe IBUKCHUHN C MCIIOJIb30BAHHEM MEXaHNU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUITHUKH, WCTIOIh30BaHUE 3aKOHA COXPAaHEHHs] HMMITyJIbca B TEXHHKE (pakera,
BOJAOMET M Jpyrue), JBUTATEeIhb BHYTPEHHETO CropaHus, mapoBas TypOHHa, OBITOBOI
XOJIOJUIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUN TIOTYyYEHHUSI COBPEMEHHBIX MaTEpHUaoB, B TOM YHCIIE
HaHOMAaTepHaloB, W  HAHOTEXHOJIOTHMH,  OJEKTpOoCTaTHYeCcKass  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, dJIEKTpOHArpeBaTeibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIIACC

Pa3znen 4. DiekTpoauHaMuka

Tema 3. MaruntHoe no.Jie. JJ1eKTPOMATrHHTHAS HHAYKIHA

IToctosiHHBIE MarHWTHL. B3auMopelcTBHE TNOCTOSIHHBIX MarHuTOB. MarmmTHoe IOJIE.
Bexrop MarHuTHOM MHAYyKUMU. [IpUHIMN CyNIepro3uIMA MAarHUTHBIX NOJIeH. JIMHUM MarHUTHON
nHAyKIMK. KapTuHa TMHUI MarHUTHON MHAYKIWHN NOJIS IOCTOSTHHBIX MAarHUTOB.

MarnuTtHOe 10JIe NPOBOAHMKA C TOKOM. KapTWHa JMHUNA WHAYKIUM MarHUTHOTO IIOJIS
JUIMHHOTO IIPSIMOTO IIPOBOJHHKA M 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHHKA, KATYIIKA C TOKOM.
OneiT Dpcrena. BzaumoaencTBiue mpoBOAHUKOB C TOKOM.

Cuna Amrniepa, €€ MOJTyJib U HallpaBJICHUE.

Cuna JlopeHna, €€ Moayiab M HampaBiieHuE. JIBM)KEHHE 3apsKeHHOW YacTHIbl B
OJIHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne DIIEKTpOMAarHUTHOW MHAYKUUU. [lOTOK BeKTOpa MAarHMTHOM HHIYKIMH.
DNeKTpOABMKYLIas CUJIa MHAYKLIUHU. 3aKOH 3JIEKTpOMarHUTHOM MHAyKuuu Dapazes.

BuxpeBoe anekTpuueckoe mojie. DJEKTPOJABMKYIAs CWJIa HUHAYKIMH B IPOBOJHHKE,
JIBIKYIIEMCS IOCTYIIATEIbHO B OJTHOPOJJHOM MarHUTHOM IIOJIE.

IIpaBuno JleHna.

WNHIyKTUBHOCTD. fIBIEHNE CAMOMHIYKIIMH. DJIEKTPOABHUKYIIAS CHJIa CAMOMHIYKIUU.



DHeprus MarHUTHOTO MOJIS KaTYLIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIeE.

TexHuyeckue ycTpoiicTBa M MpPaKTUUYECKOE MPUMEHEHHE: IOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUThI, JJIEKTPOJIBUraTelb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, MHAYKLIMOHHAS 11€Yb.

Jlemonctpannn

OneIT Dpcrena.

OTKJIOHEHUE FJIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

JIvHUM MHOYKIUKA MarHUTHOTO TMOJIS.

B3aumopeicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Awmrepa.

[HeiictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHue IEeKTPOMarHUTHOW MHAYKIIMH.

IIpaBuno JleHna.

3aBUCHMOCTD 3JIEKTPOABUKYILEH CHIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHUS MATHUTHOI'O
MOTOKa.

SIBieHME CAMOMHTYKIIMH.

Yueunueckuii sKcriepuMent, 1a00paTopHbIe paOOThI

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.

HccnenoBanue 1eiHCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHON UHAYKIINH.

Paspnen 5. KosieGanusi 1 BOJIHBI

Tema 1. Mexanndeckune H 3J1IeEKTPOMATHHTHbIE KOJI€0AHHS

KonebarenbHas cucrema. CBOOOAHBIE MeXaHMUYeCKHWe KoseOaHus. [apMoHuYeckue
konebanusi. I[lepwon, uactora, amrmumryaa u ¢aza konebanuid. [Ipy>KUHHBI MasTHUK.
MaremaTHueckuii MasiTHUK. YpaBHEHHE TapMOHMYECKHUX Kosiebanuid. IIpeBpaimieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbupiii kOHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJEOAHUS B UIACAITHBHOM
KOJIeOaTeIbHOM KOHType. AHAJOTUA MEXAYy MEXaHWYSCKUMH U  JJIEKTPOMarHUTHBIMHU
konebanusmu. @opmyna TomcoHa. 3akOoH COXpaHEHHUs DHEPTUU B HICATLHOM KOJIeOATEITLHOM
KOHTYpE.

[IpencraBienue o 3aTyxaroMMX KoJeOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE KOoJeOaHus.
Pe3onanc. BeiHyXIeHHBIC DJIIEKTPOMArHUTHBIC KOJIEOaHUSI.

IlepemennsbIil Tok. CHHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh EPEMEHHOTO TOKA.
AMITTUTYTHOE U IEUCTBYIOIIEE 3HAUEHUE CUIIbI TOKA Y HATIPSKEHMSL.

Tpanchopmarop. IlpousBoactBo, mepemaadya U MOTpeOJIECHUE AIEKTPUUECKON DHEPTHUU.
OKOJIOTUYECKHE PUCKH TPU MPOU3BOJCTBE JJIEKTpodHepruu. KynbTypa HCIONIb30BaHUS
AIIEKTPOIHEPIHH B IIOBCEHEBHOM JKU3HHU.

TexHuueckue yCTpOMCTBA M MNPAKTHUECKOE MPUMEHEHHE: D3JIEKTPUUYECKUN 3BOHOK,
TreHEPATOP MEPEMEHHOI0 TOKA, TMHUU JIEKTpOIepeaay.

Jlemonctpannn

HccnenoBanne mapaMeTpoB KOJICOATENbHOM CHCTeMBI (TIPY>KHHHBIN WM MaTeMaTUICCKUI
MasITHHK).

HaGnronenue 3aryxaronmx Kojie0aHui.

WccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJIEOAHUH.

Hab6mronenue pezonanca.



CB0OO/IHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMUS.

OcuumiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKa UM HalpsDKEHUST OT  BPEMEHM) st
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mpu mocnenoBaTenbHOM COEIMHEHHHM PE3UCTOpa, KAaTYIIKU WHIYKTUBHOCTH U
KOH/JIEHCATOopa.

Mozenb TUHUY 2IEKTPONEPEIauH.

Yueunueckuii sxcriepuMeHt, J1a00paTopHbIe paOOThbI

HccnenoBanue 3aBUCUMOCTH NTEPHOAA MAJIbIX KOJIeOaHUH rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue MNEPEMEHHOIO TOKa B LENHM U3 IOCIEAOBATEIBHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexaunieckue H 3J1eKTPOMATHHTHbBIE BOJTHBI

Mexanndeckre BOJIHBI, yCIIOBUA pacnpocTpanenus. Ilepuon. CkopocTs pacnipocTpaHeHHs
u JuiMHa BoJdHbL. [lomepeunsle M npoposibHble BOJHBL. MHTepdepeHuus u audpaxus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DJEKTPOMarHUTHbIE BOJIHBI. YCIIOBUSI M3JIY4YEHMsI IEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B asnextpomarautHoi BosiHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakaus, uHTepdeperuns. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTPOMAarHUTHBIX BOJIH. [IprMeHeHue AJIeKTPOMAarHUTHBIX BOJIH B TE€XHHUKE M
OBITY.

[TpyHIMIIBI paguOCBA3U U TeIEBUACHUA. Paguonokanys.

DJEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPEJIbL.

TexHnyeckue ycTpoilcTBa M INMPaKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yJIbTpa3ByKOBasi JUArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, pajiuoONpUEMHUK, TEJIEBHU30p,
anTeHHa, Tenedon, CBY-neub.

JlemoncTpannn

OObpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOJIOJIbHBIX BOJH.

Kounebmromeecs Te0 Kak HCTOYHUK 3BYKa.

HaGnroneHnue oTpaxxeHus ¥ MpeoMIIeHU MEXaHUUECKUX BOJIH.

HaGnronenue untepdepeHun 1 Audpakmy MeXxaHH4eCKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGnronenue CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTUTYIOH M YacTOTOU
KOJIeOaHUH.

HccnenoBanne  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHME, IPEIOMIICHHE,
noJsisipu3anus, 1udpakuus, HTepGepeHIHs.

Tema 3. Onruka

I'eomerprueckas ontuka. [IpsMonnHeliHOE pacIpOCTPaHEHNE CBETA B OAHOPOJHOU CpeJie.
JIyu cBera. ToueUHBI HICTOYHUK CBETA.

Otpaxxenue cBera. 3aKkOHbI OTpakeHUs cBera. llocTpoeHune M300paKeHUH B IUIOCKOM
3epKaje.

[Ipenomienne cBeta. 3akOHBI TpPEJIOMIICHUS cBeTa. AOCONIOTHBI MoOKa3aTesb
npesnoMienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHBI yron MOJHOTO BHYTPEHHETO
OTpaXKeHHUS.

Hucniepcust cBeta. CrioxkHbIN cocTaB Oemoro ceta. L[BerT.



CoOupatonye M pacceuBaroliye JuH3bL. ToHkasg nuH3a. DOKyCcHOE pacCcTOsIHME U
ONTHYECKasl cujla TOHKOHM JuH3BL. [locTpoenune n3o0pakeHui B COOUPAIOIIUX U PACCEUBAIOIINX
nuH3ax. @opMyIia TOHKOW JIMH3BI. Y BEIIMYEHHE, JaBaEMOE JIMH30M.

[Ipenenbl nPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass onrtuka. WuTepdepenmuss cBeta. KorepeHTHbIE HMCTOYHUKH. Y CIIOBUSA
HaOJII0IEHUS] MAKCUMYMOB U MUHUMYMOB B HHTEP()EPEHLMOHHONW KapTUHE OT JIBYX CHH(a3HBIX
KOT'€pEHTHBIX HCTOYHUKOB.

Hudpakuus cBeta. JludpakunmonHas pemérka. YciaoBUe HAOMIOACHUS TIJIABHBIX
MaKCHUMYMOB IpH MaIeHUH MOHOXPOMAaTHYECKOT0 CBeTa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpOWCTBA M TPAKTHUECKOE NPUMEHEHHE: OYKH, Jymna, QoToarmapar,
MPOEKIMOHHBIA anmapar, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs ONTHKA, JAu(pakIuOHHAS
pemETKa, MOISTPOUSI.

JlemoHCTpanun

IIpsimonuHEHOE PacIpOCTpAaHEHUE, OTPAKEHUE W TpesoMIIeHHE cBeTa. ONnThdyeckue
puOOpBHI.

ITosnHOE BHYTpEHHEE OTpakeHHe. MoJieslb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHUH B JIMH3AX.

Mopenu MEKPOCKOIIA, TEIECKONa.

HaGmronenue natepepeHium crera.

HaGmronenue qudpakiuu cBera.

HabGmronenue aucnepcun cBeTa.

ITosrydeHne ciekTpa ¢ IOMOILIBIO PU3MBIL.

[TomyyeHue ciekTpa ¢ HOMOIIbIO AU(PAKIIMOHHON PEIIETKY.

HabGmnronenue nonspusaluy cBeTa.

Yuaenunaeckuii sKcriepuMent, J1a00paTopHbIe paOOThI

N3mepenue nokasaresns IpeaoMIIEHUs CTEKIIA.

HccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

HaGmronenue aucnepcun cBeTa.

Pa3znen 6. OcHOBBI cienMaJIbHOH TEOPUHU OTHOCUTEILHOCTH
I'paHuLBI TPUMEHUMOCTH KIIACCHYECKOM MeXaHUKH. [locTynarsl clieMalbHONM TEOpHUH
OTHOCHUTEIIBHOCTH: HMHBApPUAHTHOCTH MOIYJISI CKOPOCTH CB€Ta B BaKyyMmMe, IPUHIUI
OTHOCHUTENIBHOCTH DWHIITEHA.
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aM€/VIEHNE BPEMEHU U COKPALICHUE JITUHBI.
DHeprus U UMNYJIbC PEISATUBUCTCKON YaCTUIIBI.
CBs13b MacChI € YHEPTUEN U UMITYJIBCOM PENSTUBUCTCKONW YaCTUIbI. DHEPTHUs MTOKOSI.

Paznen 7. KBanroBasi pusuka
Tema 1. Ds1emeHTHI KBAHTOBOH ONTHKH
®otonbl. Popmyna [lnanka cBs3u dHEPrun (HOTOHA C €ro YaCTOTON. DHEPTUS U UMITYJIbC
doroHa.
OtkpeiTie u wuccienoBanue ¢Gorodpdekra. Ombitet A. I. CromeroBa. 3aKOHBI
dororddekra. YpaBHenue DiiHmrerina ais portordpdekra. «Kpacnas rpanuna» potospdexra.
JlaBnenue cBeta. OmbiTel [1. H. JIeGenena.
XHUMH4YeCcKoe IeHCTBUE CBETA.



Texuuueckue YCTpOﬁCTBa U MPAKTUYCCKOC IIPUMCHCHUC: (I)OTOBHGMGHT, (I)OTO,Z[aT‘-II/IK,
COJIHCYHasA 6aTapesI, CBCTOJHO/I.

Jlemonctpannn
®otor(h(PexT Ha YyCTAaHOBKE C IIMHKOBOM TIIIACTHHOM.
HccnenoBanue 3aKk0HOB BHEHTHET0 PoTodPdeKTa.
CBeTonuon.
ConneuHnas OaTapes.
Tema 2. Ctpoenne aroma
Mogens aroma Tomcona. OnbiTel Pesepdopaa nmo paccessauto o -yactuul. [lnaneraphas
mojenb atoMa. Iloctynarel bopa. M3nyuenue u mornomeHnue GOTOHOB NpU MEpexoje aToMa ¢
OJIHOTO ypOBHS BSHEprum Ha japyro. Buasl cnektpoB. CrekTp ypoBHEH SHEpruu aroma
BOJIOpOJA.
BonHoBbIe cBoiicTBa yacTuil. Bonuel ae bpoitns. KoprycKyisspHO-BOTHOBOW Tyaau3M.
CIIOHTaHHOE U BBIHYKJCHHOE U3Iy4YCHHE.
TexHnyeckue yCTpPONCTBA M NPAKTUYECKOE IPUMEHEHME: CHEKTPAJIbHBIM aHalIu3
(criekTpocKoI), Ja3ep, KBAaHTOBBIA KOMITBIOTED.
JlemonctTpannn
Monens onsita Pezepdopna.
Omnpenenenre AIMHBI BOJIHBI Jla3epa.
Habuntoienue nHeRvaTbIX CEKTPOB U3JIyUEHUS.
Jlazep.
Yueranueckuit sxcrrepuMeHT, J1ab0paTopHbIe pabOThI
Habnronenue nuHeHyaToro crekrTpa.
Tema 3. AtomHoe 11pO
OKCIIEpUMEHTBI,  JOKa3blBalOIIME  CIOKHOCTb  CTpoeHus  sapa.  OTkpblTHE
panuoaktuBHOCTH. OmBITH Pesepdopna mo onpeaeneHuo cocTaBa paaloakTHBHOTO U3ITYYEHUS.
CaoiicTBa anb(a-, Oera-, raMmma-u3iydeHus. BiausHue paaoakTHBHOCTH Ha )KUBbIE OPIaHU3MBI.
OTtkpbiTHe TpoTOHAa M HeWTpoHa. Hyxionnas mogmens sanapa ['eitzenOepra—liBaneHko.
3apsn sapa. MaccoBoe uucio sapa. M3oromnsr.

Anbda-pacnag. DJIEKTPOHHBIA W TO3UTPOHHBIN OeTa-pacman. ["amma-usnmydenne. 3akoH
paZMoOaKTUBHOTO pacnaja.

DOHeprus CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. JledekT maccsl sapa.

Snepusle peakuuu. JleneHue U CUHTE3 SAEP.

SAnepuelii  peaktop. TepmosinepHblii cuHTe3. IIpoOieMbl M TNEPCHEKTUBHI  sIEPHOMN
AHEPreTUKHU. DKOJIOTUYECKUE aCIEKThI SEPHOIN SHEPTETUKH.

OnemeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

MeTtoap1 HaOJIIOIEHUS U PETHCTPALH 3JIEMEHTAPHBIX YaCTHUIL.

dyH1aMEeHTaJIbHBIE B3aMMOICUCTBUS. EMMHCTBO (pr3ndeckoi KapTHHBI MUPA.

TexHUUECKHe YCTPOWCTBA M MPAKTHYECKOE NMPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHass 6oMOa.

Jlemonctpannn

Cu€TunK HOHU3UPYIOLIUX YaCTHII.

Yaenunaeckuii sxcriepuMent, 1a00paTopHbBIE paOOTEI
HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU



Oranel pa3BuTus acTpoHomuu. [lpuknazHoe M MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMHUHU.

Bun 3Bé3anoro Heba. Co3Besaus, spKue 3BE3/bI, IUTAHETHI, HX BUIUMOE JIBIKEHHE.

ConHeuHas cucrema.

Connue. ConneuHast akTUBHOCTh. Mcrounuk sHepruum ConHua u 3BE31. 3BE3BI, UX
OCHOBHBIC XapaKTEPUCTHKH. JlMarpaMMa «CHEKTpPaJbHBIM KIACC — CBETUMOCTB». 3BE3.BI
IJIABHOM TIOCJIEOBATEIBHOCTA. 3aBUCHMOCTh «Macca — CBETUMOCTB» Ml 3BE3] TJIABHOU
IoCJe0BaTeNbHOCTH. BHyTpeHHee crTpoeHne 3BE3N. (CoOBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKAEHNUH U 3BoItolny CoslHIA U 3BE311. DTambl KU3HU 3BE3I.

Mnneunsiit [1yTs — Hama [Manaktuka. [lonoxenue u auxenue Connna B ["anaktuke. Tumnsl
rajakTuk. PaguoranakTuky v kBazapsl. YEpHbIE BIPHI B siipax rajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6na. Pasberanme ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe n3nyuyeHue.

MacmrabHas cTpykrypa Beenennoi. MeraramakTuka.

Hepeménnsle npo0iaeMbl aCTpPOHOMUH.

Yueunueckue HabroneHns

HaGmntoneHus: HeBOOPY>KEHHBIM TJ1a30M C UCHOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH
JUISL OTIpEIeNICHUs] TTOJIOKEHHU HeOSCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nostymapus 1 sipkue 3BE3/bl.

HaGmronenus B Teneckon JIynsl, mianer, Mieunoro [TyTu.

O0o0uaroniee NOBTOpPEeHNE

Pone ¢u3ukm u acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON |
THYECKON cdepax IesATeNTbHOCTH 4YeJIOoBEeKa, pojb M MecTo (U3MKM M acTPOHOMHMM B
COBPEMEHHOM HayyHOW KapTHMHE MuUpa, poib (QU3HUECKOW TeopuH B (OPMHPOBAHUU
npecTaBiIeHu 0 (PU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTUHBI MUpPA B OOIIEM PATY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEACTABIECHUIN O IPUPO/IE.

Me:xknpeameTHble CBSI3U

N3ydyenne xypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocymiecTBisieTcs ¢ Y4ETOM
COJIepKaTeIbHBIX MEXKIIPEIMETHBIX CBS3€M € KypcaMM MaTeMaTHK{, OWMOJIOTHH, XUMHH,
reorpaduy U TEXHOJIOTHH.

Mexnpeamerasle MOHATHA, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOI'O ITO3HAHUS:
SBJICHME, Hay4HbIM (akr, rumores3a, ¢uszndeckas BeIMYMHA, 3aKOH, TeOpus, HaOII0JIEHHE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Maremarnuka: penieHne CUCTEMbl YpaBHEHHH, TPUTOHOMETpHYECKHE (YHKUUHU: CHHYC,
KOCUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI U HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MIpU3HAKU TI0JI00MS TPEYTOIbHUKOB, ONPEIEIICHNE TUIOIIAIU TNIOCKUX (pUryp u oobEma Te.

brosorna: >nekTpUyYecKUe SIBICHUS B JKUBOW IPHpOJE, KoJeOaTelbHble IBU)KEHUS B
KUBOW INPUPOJE, ONTUYECKHE SBICHHUS B XXMBOW INPUPOJIE, NEHUCTBUE paJvallii Ha JXUBBIC
OpraHU3MBl.

XHMHA: CTPOEHUE aTOMOB M MOJIEKYJ, KPUCTAIIIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00pa30BaHMs KPUCTAUINYECKON PEIIETKH, CIEKTPAJIbHBIM aHAIN3.

[Teorpagra: MarHUTHBIE TIONIOCA 3€MIIH, 3aJIe)kKM MAarHUTHBIX pya, POTOCHEMKA 3eMHOM
MOBEPXHOCTH, MPECKa3aHNe 3eMIIETPSCEHUM.



TexHosiorus: TMHAN DIIEKTpoIIepeaad, FeHepaTop MEPEMEHHOIO TOKA, DJIEKTPOABUIATEb,
UHIYKIMOHHAs TedYb, pajap, paJuoNpHEMHUK, TeIeBH30p, aHTeHHa, Tenedon, CBY-neus,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

OcBoenune ydeOHOoro mpeamera «Dusmka» Ha ypoOBHE CpeaHEro o0mero oOpa3zoBaHUs
(6a30BBIf  ypOBEHB) JIODKHO  OOECTIEUHUTHh  JIOCTH)KCHHE  CICIYIONUX  JIMYHOCTHBIX,
METAINpPeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE PE3yNabTaThl OCBOCHHUs ydeOHOoro mpeamera «Du3uKa» JOIDKHBI OTPaKaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMXCSl PyKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXIeHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM I[EHHOCTSIM  POCCHHCKOrOo  OOIIEeCcTBa,
pacHIMpeHre >KM3HEHHOTO ONBITa U OMBITA JESITEIBHOCTH B IMPOIECCE pealn3allii OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHON I€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxxaaHCcKoOro BOCIMTAHMSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCHICKOTO OOIIECTBA;

MPUHITHE TPATUIIMOHHBIX OOIIEYETIOBEYECKUX TYMAHUCTHUYECKUX M JEMOKPATHUYECKHX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HHTEpPEcax TPaxTaHCKOTO OOIeCTBa,
y4acTBOBATh B CAMOYTPABIICHUH B 00Pa30BaTEIHLHOM OpPraHU3aIiH;

YMEHHE B3aMMOJIEHCTBOBATh C COLMAJbHBIMU HMHCTUTYTAaMH B COOTBETCTBUH C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOMN JEATENBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKON TPaXKTaHCKON UICHTUIHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, IOCTHXKEHHUSIM POCCHUMCKUX
YVYEHBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B J€ATEIBHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAsi 3CTETUKY HAyYHOT'O TBOPUECTBA, MPUCYILIETO
¢duznueckoil Hayke;

5) TpyA0BOIro BOCIMTAHMSA:

UHTEpeC K pa3nuyHbiM cdepamM MNpoPecCHOHANbHON NeATEeIbHOCTH, B TOM YHCIE
CBA3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP Oyayrieit
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHHIO B 00JacTU (DM3HKHU Ha
MPOTSKEHUU BCEU KU3HU;

6) 7K0J10rMYeCKOro BOCIMTAHUS:

c(hOPMHUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYPBI, OCO3HaHWE TJ00AIBHOTO Xapakrepa
HKOJIOTUYECKUX MPOOIeM;



IJIAHUPOBAHUE U OCYLICCTBICHUE IEHUCTBUIM B OKPYXKAIOLIEH Cpelle Ha OCHOBE 3HAHUSA
LeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

pacIUIMpEHHE OIbITa JEATEIIBHOCTH OKOJOTMYECKOW HAaNpaBICHHOCTH Ha OCHOBE
MMEIOLIUXCS 3HAHUN 10 (PU3HUKE;

7) HEHHOCTH HAYYHOI'0 TO3HAHMS:

c(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHs (PU3NYECKON HAYKH;

0CO3HaHME IIECHHOCTU HAayYHOW JEATENIbHOCTH, TOTOBHOCTh B MpoLiecce U3yueHUs (PU3UKH
OCYILECTBIIATH IPOCKTHYIO U UCCIIEN0BATEIBCKYIO AEATEIBHOCTh HHIUBUIYaIbHO U B IPYIIIIE.

METANPEJMETHBIE PE3YJIBTATHI

IMo3HaBaTe/IbHbIE YHHUBEPCAJIbHBbIE YUeOHbIE NelicTBUS
Ba3oBrble Jloruueckue JeiicTBUA:

CaMOCTOSITSIIEHO  (DOPMYJTMPOBAThE M aKTyalIM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPEICIIATH 1SN JACATSIHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPUH UX JIOCTHIKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMBIX (PHU3UUECKUX SBICHUSIX;

pa3pabaThIBaTh TUIAH PEIICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIIMXCS MaTePHATbHBIX
U HEMaTepPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JCSATCILHOCTH, OICHHUBATH COOTBETCTBUE PE3YyJIbTATOB IIETISM,
OIICHUBATH PUCKH TIOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMIOJHATH pPadOTy B YCIOBHSIX PEATBLHOT0, BHPTYAIBHOTO U
KOMOMHHPOBAHHOT'O B3aMMOICHCTBHS;

pa3BHUBaTh KPEATUBHOE MBIIIIJICHUE ITPH PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBareibCkue AeMCTBUS

BIIQ/ICTh HAYYHOW TEPMMHOJIOTHEH, KIIOYEBBIMU TOHATHUSAMU U METOAaMH (DU3HUECKON
HAYKHU;

BJIQJICTh HABBIKAMHU Y4YEOHO-HMCCIIEAOBATEIHCKOW U MPOSKTHOM NIEATEIHHOCTH B O0JIACTH
(U3HKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TIOMCKY METO/IOB PEIICHHS 3a1aq
(U3HYECKOTO COACpKAHUS, MPUMCHCHHIO PA3TUIHBIX METOJIOB TIO3HAHHS,

BJIQJICTh BHJIAMHU JICATCIBHOCTH IO IOJYYCHHIO HOBOTO 3HAHMS, €r0 HHTEPIpPETaIlnH,
peoOpa3oBaHNI0O M TPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CHUTYallUsAX, B TOM YHCIEC IPH
CO37aHUH Y4YE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH MPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyallM3UpPOBaTh 3a/lady, BBIJIBHTaTh
TUMOTE3y €€ pEIICHUs, HAXOAWTh apryMEHTBI IS JOKAa3aTeNbCTBA CBOUX YTBEPKICHUIM,
3aJ1aBaTh MapaMeTPhl M KPUTESPHUH PEIICHUS;

aHAIM3WPOBATh TIOJYYCHHBIE B XOJE PCIICHUS 33Ja4d Pe3yJIbTaThl, KPUTHUYCCKH
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MECHECHUE B HOBBIX YCIIOBHSX;

CTaBUTh W (PopMyIHMpOBaTH COOCTBEHHBIC 3a7aud B O00OPa30BATEILHOW JEATEIHHOCTH, B
TOM YHCJIC TIPH U3YUYCHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTH 3HAHUS N0 (PU3MKE B MPAKTUUYECKYIO 001aCTh KU3HEACSITEIFHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOJXO/IbI ¥ PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JIOIYCKAIOIIHE aTbTCPHATHBHBIC PEIICHUSI.



Padora ¢ unpopmanmeii:

BJIaJIeTh HaBBIKAMHU MOJMy4YeHHUs MH(MOpMAIMK (PU3UUECKOTO COAEPIKAHUS U3 MCTOUYHUKOB
pa3HbIX THWIIOB, CaMOCTOSITENIbHO OCYIIECTBJISATh IOMCK, aHAJINW3, CHUCTEMATHU3alUI0 U
MHTEPIIPEeTALNIO UH(POPMALIMK Pa3IMUHbIX BUAOB U (JOPM IIPE/ICTABICHMUS;

OILICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

UCIONb30BaTh CPEJCTBA MH(MOPMAIMOHHBIX M KOMMYHHKALMOHHBIX TEXHOJOIMH B
pELICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX M OPraHU3al[MOHHBIX 3a7ad C COOJIOJCHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeH s, TPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COJAEpKaHHS B PA3IMYHBIX Qopmarax ¢ Yy4ETOM
Ha3HaueHUs WHPOpPMALWMU W I[ENEeBOM ayAWTOPUH, BBHIOMpas ONTUMAIBHYIO (QOpMy
MpEaACTaBJICHUA U BU3yalIn3aluu.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIIATH OOIICHHE HA YpOKaxX (PU3UKU U BO BHEYPOUHOMN AESITETbHOCTH;

pacmo3HaBaTh MPEANOCHIIKYA KOHPIUKTHBIX CUTYallMi U CMSTYATh KOH(JIUKTHI;

Pa3BEPHYTO U JIOTMYHO M3Jaratb CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

MIOHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAaHIHON U HHAUBUAYAIbHON pabOThI;

BBHIOMPATh TEMATUKY M METOJIbI COBMECTHBIX JCHCTBUN C Y4€TOM OOIIUX WHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4eHa KOJJIEKTHUBA;

MIPUHUMATh LEJIU COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH WU KOOPAWNHHPOBATH
JIEUCTBUS MO €€ JIOCTMIKEHUIO: COCTABJIATH IUJIAH JEHCTBHM, pACIpENeNsTh POJId C y4ETOM
MHEHUI Y4aCTHHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa M KaXKJIOTO yYaCTHUKA KOMAHJIbI B OOIIMIA pe3ybTatr
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejsiaraTh HOBBIE MPOEKTHI, OLIEHUBATh MJIEU C TO3UIIMM HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBIISATh TMO3UTHBHOE CTPATETUYECKOE TOBEJEHHE B PA3JIMYHBIX CUTYalUAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHble yHUBepcaJbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusanms:
CaMOCTOSITEIIbHO OCYIIECTBIISITh TIO3HABATEILHYIO ACSITENLHOCTh B OONacTH (DU3HKU U
ACTPOHOMUH, BBISBIIATH IPOOJIEMBI, CTABUTh M POPMYITUPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEJIBHO COCTABJISITh IUIAH PEIICHUS PAcUYETHBIX M KAueCTBEHHBIX 3ajad, TUTaH
BBITIOJIHCHHSI TIPAKTUYECKONM PabOThI € Y4ETOM MMEIONMUXCS PECYpCoOB, COOCTBEHHBIX
BO3MOXHOCTEW U MPENOYTECHUM;
JIaBaTh OLIEHKY HOBBIM CUTYAaIIHIM;
paciupsaTh paMK1 y4eOHOTo MpeiMeTa Ha OCHOBE JTMYHBIX MPEINOUYTEeHUM;
JIeNnaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBATDH MPUOOPETEHHBIH OIIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO U TIPOSIBJICHUIO JSPYAMIMH B 00JIacTU  (PU3UKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHBIN U KyJIbTYPHBI YPOBEHbD.
CaMOKOHTPOJIb, IMOIIUOHAJIbHbIH HHTE/JIEKT:



JaBaTh OIEHKY HOBBIM CHUTYalldsM, BHOCUTh KOPPEKTUBBHI B JESATEIHHOCTH, OIEHUBATH
COOTBETCTBHUE PE3yIHTATOB IIEIISIM;

BJIaACTh HABBIKAMU M03HABaTEIbHOU peCpJIeKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX HeﬁCTBHﬁ
N MBICJIUTCIIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ;

MCIOJIb30BaTh MPUEMBI peIeKCUH JIJIs OLIEHKH CUTYalliu, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO PUHUMATh PEUICHHUS TI0 UX CHIDKEHHIO,

NPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MIPH aHAJTU3E PE3yJIbTATOB JICATEIIEHOCTH;

MPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTHUX MPU aHAIU3€E PE3YJIbTATOB EATEIHHOCTH;

MPU3HABATh CBOE MPaBO U MPaBO JAPYTUX Ha OMIMOKH.

B nmponecce JOCTUKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IMTPOTrpaMMBbI 11O (1)H31/IKC JJIA
YPOBHS CpeHEero olmiero oOpa3oBaHUsl y O0yUYaIOIMIUXCs COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
WHTEIIICKT, MPEANOIaraloni copMUPOBAHHOCTD:

CaMOCO3HAHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUS Pa3BUTHS COOCTBEHHON SMOIIMOHATBLHOMN cephl, ObITh YBEPECHHBIM B ce0¢;

caMOperyJIrpoBaHus, BKJTFOYAIOIIETO CaMOKOHTPOIIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJanTHPOBATHCS K HMOIMOHAIBHBIM
HU3MCHCHUSAM U MPOABJIATH FI/I6KOCTB, 6LITB OTKPBITHIM HOBOMY,

BHYTPEHHEH MOTHUBALMM, BKJIIOYAIOIICH CTPEMIICHHE K JOCTHKECHHUIO LEIU U YCIIEXY,
ONTUMU3M, MHUIIUATUBHOCTb, YMCHUEC ﬂeﬁCTBOBaTB HNCXO0Osd N3 CBOUX BOSMO)KHOCTCﬁ;

SMIATHH, BKIIOYAIONICH CIIOCOOHOCTh TOHMMATh 3MOITMOHATBLHOE COCTOSHHUE IPYTHX,
YYUTBIBATH €TO MIPU OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTICPEKUBAHUIO;

COILIMAIBHBIX HABBIKOB, BKITFOYAIOIIUX COCOOHOCTh BBICTPAaWBATh OTHOIICHUS C JPYTUMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peniaTh KOHGIUKTHL.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenust B 10 Ki1acce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Y 00YHaIOIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (OPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOU KapTUHBI MHUpA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH U TEXHOJIOTMH, B MPAKTHYECKOU
JIeATEILHOCTH JIIOICH;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS HW3YYEHHBIX (PU3NYECKUX MOJeNel: MaTepHhaibHas
TOYKa, MHEpIHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPAOE TENO, MJCAIbHBIA ra3, MOJEIu
CTPOEHUS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEHHBIN DJIEKTPUUECKUN 3apsj MpU PEUICHUH
buznyecKux 3a1ad;

pacro3HaBaTh (PU3MUECKHUE SIBJICHUS (TPOILECCh) U OOBSICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KHHETUYECKOW TEOpUU CTPOCHMSI BEIIECTBA U AJIEKTPOJAWHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TNPSAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TMaJieHue Tell,
JIBIDKCGHHE TIO OKPYXXHOCTH, WHEpIHs, B3auMojelcTBue Tei, auddys3us, OpoyHOBCKOE
JIBUKEHHUE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, M3MEHEHHE 00bEMa Tel MpU HarpeBaHUU
(oxJaKJeHNN), TEIJIOBOE paBHOBECHE, UCIApEHNE, KOHACHCAIHs, TUIaBJICHNE, KPUCTAIN3aIus,
KHUIIEHUE, BJIAJKHOCTh BO3/yXa, MOBBIINICHNUE JABJICHUS Ta3a IPU €r0 HArpeBaHWM B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapaMeTpaMH COCTOSHHS Ta3a B M30IpOIEccax, IEKTpU3aLUs Tell,
B3aUMOJICYICTBUE 3apsI0B;



OIKCHIBATH MEXAHMUYECKOE JBM)KEHUE, MCIONB3Ys (PU3MUECKUE BEIMYMHBI: KOOpIHMHATA,
IIyTh, IIEPEMEILIECHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CWIA, UMITYJIbC Tela, KMHETHYeCKas
SHEprusi, NOTEHIUalbHas 3HEPIUs, MEXaHUueckas paboTa, MeXaHM4YecKas MOIIHOCTh; IIpH
ONMMCAHWU TPABWIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJIb3YEMBIX BEIMYMH, HX
0003HaYeHHSI U €TUHULIBI, HAXOUTh (POPMYJIbI, CBS3bIBAIOLINE JAaHHYIO (PU3UUYECKYIO BEIUYUHY
C IpYTUMU BEIUYNHAMY;

ONMCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHHUS, HCIOJB3YS
¢u3nueckue BEJWYMHBL: JIaBICHUE Tasa, TeMIlepaTypa, CpeIHss KHHEeTH4ecKas JSHeprus
XaO0THYECKOI0 JIBJKCHMS MOJIEKYJ, CPEIHEKBaJApAaTHUYHAas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprusi, pabora ras3a, KOd(pQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPY OTMCAHUH MTPABUIIBHO TPAKTOBATH (PU3NUYECKUN CMBICI UCTIONB3YEMBIX BEITUYUH,
uX O00O3HAYeHWs] M EAVHMIIBI, HAaXOOUTh (OPMYJIbL, CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO
BEJIMUMHY C JPYTMMH BETUUYUHAM;

ONMCHIBATh HM3YYCHHBIC JJICKTPUYECKUE CBOMCTBA BEIECTBA M DJIEKTPUYECKHE SIBICHMS
(mporecchl), UCTIONB3Ysl (PU3NUECKUE BETUUMHBI: AJIEKTPUUYECKUH 3apsil, SJIEKTPUUECKOe MoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIMAIOB; IPH ONHCAHWM IIPAaBHIIBHO
TPAaKTOBaTh (PU3MYECKUI CMBICT HCHOJB3YyEMbIX BEJIWYMH, HX OOO3HAYCHHS U CIUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUYUHAMH;

aHATM3UPOBaTh (U3NYECKHE TPOIECCHl U SBICHHS, UCIONb3Ys (U3UYECKUE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tarotenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUA
MEXaHWYECKON DHEPTUH, 3aKOH COXPAHEHUs MMITYJIbCa, IPUHINI CYNEPHO3ULIUN CUII, TPUHIUIT
paBHOIIPABUsI MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIECKYJIIPHO-KHHETUYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, T'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KUHETHMYECKON DHEPIUU TEIUIOBOTO IBUXKCHHS
MOJIEKYJl ¢ aOCONIOTHOM TeMIlepaTypoi, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsijia, 3akoH KyloHa, mMpu 3TOM pas3inyarh CIOBECHYIO (OPMYJIHPOBKY
3aKOHA, €r0 MaTEMaTU4YECKOE BBIPAKEHUE U yCIIOBUS (TPaHMILIbI, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JCHCTBUS MallliH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30M1aCHOrO UCIIOJIb30BAHMS B TIOBCEAHEBHOMN KU3HU;

BBITMIOJHATh JKCIIEPUMEHTHI 1O HCCIEAOBAHUIO (DU3MUECKHX SBICHUA U TPOILIECCOB C
UCTOb30BAaHUEM NPAMBIX M KOCBEHHBIX HW3MEpEHUH, npu 3TOM  (QOpMyJIHpOBaTh
npobiemy/3ajayy M TUNOTe3y y4eOHOro SKCIHEpUMEHTa, CcOoOMpaThb YCTaHOBKY M3
IPEI0KEHHOT0 000pYA0BaHUs, IPOBOIUTH OMBIT U (POPMYIHPOBATH BBIBOABI;

OCYILECTBJIATh MpPSIMBIE W KOCBEHHBIC H3MEPEHUs (PU3MUYECKUX BETUYMH, MpPU 3TOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOJbI OLEHKHU
MIOTPELIHOCTEN H3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (PU3UUYECKMMH BEJIMYUHAMH C HCHOJIb30BAaHUEM
NpSIMBIX M3MEPEHM, MpPH 3TOM KOHCTPYHUPOBaTh YCTAHOBKY, (UKCHPOBATh pPEe3ybTaThbl
MOJIyYEHHOM 3aBUCHUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaONMIl U rpadUKOB, €JIaTh BBIBOJbI
II0 pe3yJIbTaTaM MCCIEA0BaHNUS;

coOmoiaTh IMpaBuia 0€30MacHOro TpyJAa NpU TNPOBEICHUM HCCIEI0BAaHMA B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-HCCIEeNOBATEeIbCKOW M MPOEKTHOM JEATETbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYI0BAHUS;

pemaTth pacu€THbIE 3aJaud C SIBHO 33JaHHOW (DU3MYECKOH MOJENbIO, HCIONB3YS
¢uznyeckue 3aKOHbI U MIPUHLIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJlauM BbIOUpaTh (DPU3HUECKYIO
MOJIeb, BBIACNATh (PU3NYECKUE BEIMYMHBI U (POPMYJIbl, HEOOXOOUMBIE JUIsl €€ pelIeHHs,
IPOBOJIUTH PACUETHI U OLIEHUBATh PEAIbHOCTD MOJyUYEHHOI0 3HauUeHHs! (PU3MUeCcKoi BEINUHHBI,



pelaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKU HEMPOTHBOPEYMBYIO LEMOUYKY
paccykKJIeHU C OTIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHUS;

UCTONB30BaTh TMPH PEUICHWHM YYeOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJOTHM JUIsl MOMCKA, CTPYKTYPHUPOBAHUS, WHTEPIpETAlMM U NPEICTaBICHUS y4eOHOH U
HAy4YHO-TIOMYJISIPHON HH(QOpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(OpMaIHio;

IPUBOJUTE MPHUMEPB! BKJIAJa POCCUICKHX M 3apyOEKHBIX yUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOLIECCOB OKPYKAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTOJIb30BaTh TEOPETHUYECKUE 3HAHUS 1O (U3UKE B IOBCETHEBHOM JKU3HU JUIS
oOecrieueHHs O€30MAaCHOCTH MU 0OpAILEHUHN C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHUs 3/10pOBbs U COOIIOACHNS HOPM IKOJIOTHYECKOT0 MOBEECHUS B OKPY KaIOILEH Cpee;

paboTaTh B IpyMIIE C BHIIOJHEHUEM PA3IMYHbBIX COLMANIbHBIX POJICH, MIaHUPOBATh paboTy
IpyNINbl, palMOHAIBHO paclpeleNaTh O0S3aHHOCTM M IUIAHUPOBATh JIEATEIbHOCTH B
HECTaHJApPTHBIX CHUTYyalMsX, aJeKBaTHO OLICHMBATH BKJIAJ KaXKIOTO M3 YYaCTHHKOB I'PYIIIBI B
peleHre paccMaTpuBaeMoi MpooIIeMBl.

K xoniy oOyuenus B 11 kiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
oTpakaTbh C(HOPMUPOBAHHOCTH y 0OYUYAIOLIUXCS YMEHUH:

JEMOHCTPUPOBATh HA TMpPUMeEpax pojib U MECTO (PU3UKU B (OPMHPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTHH, B IPAKTHYECKOU
JeSTEIbHOCTH JIFOJIEH, IEJIOCTHOCTD U €IMHCTBO (PM3NYECKONW KApTUHBI MUPA;

YUUTHIBATh TPAaHUIBl TPUMEHEHUS M3YUYEHHBIX (U3MUECKUX MOJAENeH: TOYeUHBIN
JNIEKTPUYECKUI 3apsifl, Jyd CBETAa, TOYEYHBIA HCTOYHUK CBETa, sAE€pHas MOJENb aToMma,
HYKJIOHHAsl MOJZIeJIb aTOMHOTO sI/Ipa IPU PEeLIeHUN (PU3NUECKUX 3a1a4;

pacro3HaBaTh (U3NYECKHE SBIEHUS (IIpoIecCchl) U OOBSACHATh MX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKU M KBAHTOBOM (DM3MKHU: 3JEKTpUUECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE JEWCTBHUS TOKAa, B3aWMOJAECWCTBUE MArHUTOB, 3JIEKTPOMAarHUTHAs
WHAYKIMS, JAEWCTBHE MAarHUTHOTO IOJII HAa HPOBOAHMK C TOKOM M JABWXKYIIMMCS 3aps,
AJIEKTPOMarHuTHbIE KOJI€OAHUS U BOJIHBI, IPSIMOJIMHEITHOE pacpoCTpaHEHHE CBETa, OTPaKEHUE,
npenomiieHue, HuHTepdepeHuus, audpakuus W MOJSIpU3alus CBeTa, JUCIEpCUsi CBeTa,
dbotoanexkrpuyeckuii 3GdexT (hoTodddeKT), CBeTOBOE NaBiIeHNE, BOSHUKHOBEHHE JTMHEHIATOTO
CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTB;

OIKCHIBATh M3YYECHHBIE CBOMCTBA BEILECTBA (DJIEKTPUUYECKHUE, MAarHUTHbBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IMUYHBIX CPEI) M JIEKTPOMATHUTHBIC SIBICHUS (MPOLIECCHI),
UCTIONB3Ysl (U3MYECKHE BEIMYMHBL: DIIEKTPUYECKHM 3apsii, cuja TOKa, OJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYLIAs CUIA,
paboTa TOKa, MHAYKLHMS MarHUTHOrO MOjs, cwia Ammepa, cwia JlopeHna, MHAYKTHBHOCTh
KaTyIIKH, SHEPTUsl JIEKTPUUYECKOr0 M MAarHUTHOTO MOJIeH, MEepuoJl M yYacToTa KosiebaHWil B
K0JIe0aTeNbHOM KOHTYpE, 3apsi/l U CHIa TOKA B MPOLECCE TAPMOHMUYECKUX 3JIEKTPOMArHUTHBIX
KosiebaHni, (OKYCHOE pacCTOSIHUE M ONTHYecKas CHja JIMH3bI, IPU OMHMCAHUHM MPABUIIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OOO3HAUEHUS M EIUHHULIBI,
yKa3bIBaTh ()OPMYJIbl, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUUUHAMM;

ONHKCBHIBATH M3YYCHHBIE KBAHTOBBIC SBJIEHUS W TPOLECCHI, HCIONB3Ys (PHU3HUECKUEe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI M 4acTOTa CBETA, DHEPIUs U
uMInyiasc (OTOHA, TMEpPUOJ TMojJypacmhana, SHEPrUs CBS3M ATOMHBIX sIep, NPU ONUCAHUU
MPAaBWJIBHO TPAKTOBATh (U3NYECKUN CMBICI HCIIOJIBb3YEMbIX BEJIMYUH, UX OOO3HAUYEHHUS H



eIMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOLINE MAHHYIO (PU3NYECKYIO0 BEIUYHUHY C APYTUMH
BEJIMYMHAMU, BBIYUCIIATh 3HAaUCHUE (PU3HMUECKON BEIUYHHBI,

aHATM3UPOBaTh (PU3NYECKHE TPOIECCHl M SBICHHS, UCIONb3Ys (U3UUECKHUE 3aKOHBI U
OpPUHLMIBL: 3akoH OMa, 3aKOHbl TIOCJENOBAaTEIbHOIO U  MApajuIeIbHOTO  COEIUHEHMS
MPOBOJHUKOB, 3akoH J[koyns—JIeHna, 3aKoH SJIEKTPOMArHUTHONM HWHAYKIHH, 3aKOH
IPSIMOJIMHEMHOIO PaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHHUS
CBeTa, ypaBHeHMe OMHIITeHHa Uit (QoTorddeKTa, 3aKOH COXPAaHEHHMs SHEPrHM, 3aKOH
COXpPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJJIEKTPUUYECKOTO 3apsiia, 3aKOH COXPaHECHMs
MaccoBOI'0 4YMCJIa, MOCTyJaTsl bopa, 3aKOH paguOaKTHMBHOIO pacmaja, MpU 3TOM pas3indarb
CJIOBECHYIO (DOPMYIJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHE M YCJOBUS (TpaHHIIbI,
001acTH) IPUMEHUMOCTH;

ONpeeNATh HalpaBJIEHWE BEKTOpa MHIYKIUU MArHUTHOTO IOJS MPOBOJAHMKA C TOKOM,
cuiibl Amnepa u cuiiel JlopeHna;

CTPOMTH M OIHMCHIBATh N300pakeHHUE, CO3/1aBaEMOE INIOCKUM 3€pPKaJIOM, TOHKOH JIMH30M;

BBINOJIHATh SKCIEPUMEHTHI [0 HCCIEA0BAaHHIO (DU3MYECKHX SIBICHHH U IPOLECCOB C
UCTOJIb30BAaHUEM TPSMBIX W KOCBEHHBIX HM3MEpEHHil: npu 3ToM  (QOpMyIHpoBaTh
npobiemy/3agayy M TUNOTe3y Y4eOHOro OKCHEpUMEHTa, CcoOMpaThb YCTaHOBKY M3
MPEI0KEHHOTO 000PYA0BaHUs, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYILIECTBIIATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PU3MUYECKUX BEIUYMH, MPU 3TOM
BbIOMpaTh ONTUMAIBHBIN CIOCOO M3MEPEHHs] M HCIOJIb30BATh H3BECTHBIE METOJbl OLIEHKH
MOTPELIHOCTEN H3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTU (PM3NYECKHUX BEJIMYMH C MCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUIL:
IPY 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBaTh PE3yibTaThl MOJYYEHHOM 3aBHCUMOCTH
¢u3nueckux BeIMYUMH B BuAe TaOnuil M rpaduKoB, JenaTh BBIBOJBI 0 pe3yJbTaTaM
UCCIJIEIOBAHMSI,

coOmoaTh MpaBuia 0O€30MacHOr0 TpyJAa NpPU TNPOBEICHUM HUCCIECIOBAaHMNA B paMKax
Y4eOHOTO OKCIEPUMEHTa, Y4YeOHO-MCCIEeNOBATEIbCKOW M MPOEKTHOM JEATETBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyA0BaHUS;

pemate pacu€THble 3aJaddl C SIBHO 3aJlaHHOM (QU3WYECKOW MOMAENbI0, HCIHOJb3Ys
(bu3nyeckre 3aKOHbI M NPUHIMIBI, HA OCHOBE aHAJIM3a yCIOBHS 33a4l BbIOUPATh (PU3HUYECKYIO
MO/JIeJNIb, BBIACNATh (U3UYECKUE BEJIWYMHBI U (POpMyJbl, HEOOXOIUMBIE A €€ pelieHus,
MPOBOJUTH PACUYETHI U OLIEHUBATh PEAILHOCTH MOJyUYEHHOT0 3HauUeHHs! (pr3nyecKoi BEIMUHHBI;

pelaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKU HEMPOTHBOPEYMBYIO LEMOUYKY
paccykKJIeHU C OTIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHe SIBICHUS;

UCTONB30BaTh TMPH PEUICHWHM YYeOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJOTHM JUIsl MOMCKA, CTPYKTYPHUPOBAHUS, WHTEPIpETAlMM U NPEICTaBICHUS y4eOHOH U
HAy4YHO-TIOMYJISIPHON HH(QOpPMAIMK, MOJYYEHHOW W3 pa3IMYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(OopMaIuio;

OOBSICHATH IPUHIMIIBI ISHCTBUS MaIlluH, TPUOOPOB U TEXHUUECKUX YCTPONCTB, pa3inndarhb
yCIIOBHS UX O€30MaCHOT0 MCII0JIb30BAaHMs B TOBCETHEBHOM JKU3HU;

NPUBOAUTH NMPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HaYKH, B 00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETHMUECKUE 3HAaHHA MO0 (U3MKE B IMOBCEAHEBHOM JKM3HM U
oOecrnieueHns 6€30MacHOCTH MPHU OOPAILEHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOHCTBAMHU, JUISI
COXpaHEHHUS 3/I0pPOBbs U COOIIOACHUS HOPM IKOJIOTMYECKOT0 MOBECHUS B OKPY KaIoIlel Cpene;



paboTaTh B TPYIIIE C BBHITIOJIHCHUEM PA3IMUHBIX COIMATIBHBIX POJICH, TNIAHUPOBATh PaboTy
rpynIibl, padyuoOHAJIBHO PpacnopeaciiaThb O6$I3aHHOCTI/I U IUIaHUPOBATH ACATCIIBHOCTL B
HECTAHAAPTHBIX CUTyalUAX, aJJCKBATHO OLCHWBATHL BKJIAJA KaXIOrO M3 YYACTHUKOB TI'PYIIIbI B
pELICHUE paccMaTpPUBAEMOil TPOOIIEMBI.
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