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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBaHMI K pe3ybTaTam
OCBOCHHMSI OCHOBHOHM 00pa3oBaTelbHOM MporpaMmsbl, npeactaBiieHHbIX B OI'OC
COQO, a Takxe ¢ yuy€toMm (enepanbHOil pabouel MporpamMmbl BOCIHTAHUS U
KOHIEMINK TpernojaBaHusi yuyeObHoro npeamera «Dusuka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanun, peanu3yommux OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaNpaBIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOydatomuxcs 10—11 kimaccoB mpu o0yueHun
ux (Qu3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOIXOA.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusm GI'OC COO k nmiaHupyeMbIiM
JUYHOCTHBIM, MPEIMETHBIM U METANpeIMETHBIM Pe3yJIbTaTaM OO0y4YEHUs, a TaKkKe
YUYHUTHIBAET HEOOXOJUMOCTh pEaTM3alUU MEKIPEAMETHBIX CBSI3ed (PU3UKU C
€CTECTBEHHO-HAYUYHBIMU y4Ye€OHBIMU IIpeAMETaMu. B Hell onpenensitoTcsi OCHOBHBIE
LeNH U3yueHus (PU3MKU Ha ypPOBHE CPEHEro 00IIero o0pa3oBaHus, JIaHUPYEMbIe
pe3ynbTaThl OCBOEHUS Kypca PU3MKH: TMYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHbIE
(Ha 6a30BOM ypOBHE).

[TporpamMMma no usmke BKIIOYAET:

 IJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHMS Kypca (PU3UKK HAa OA30BOM YPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYeHUs;

 colepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAaX MPUPOJbI, BBICTyIAs B
KayecTBE Y4eOHOTo MpeaMeTa B LIKOJIe, BHOCUT CYILECTBEHHBIH BKJIAJ B CUCTEMY
3HaHMi 00 okpy:karoreM mupe. LlIkonbHbIN Kype Pu3uku — cucteMooOpasyronuit
JUISl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOJIbKY (DU3UYECKUE 3aKOHBI
JexKaT B OCHOBE IMPOIECCOB M SIBJICHUW, H3yYyaeMbIX XUMHUEH, OHOJIOTHEH,
dbusmyeckoir reorpaduei W actpoHoMHueH. lcmonb3oBaHME W AKTHBHOE
npUMeHeHue (U3MYECKUX 3HAHUM  OMpenensieT XapakTep W pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hepe IHEPreTUKU, TPAHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJIyYeHHUs] HOBBIX MAaTEpPHAJIOB C 3aJIlaHHBIMU CBOWCTBAMH W JIpyrux. M3ydenwue
(u3MKK BHOCUT OCHOBHOM BKJIa/ 1l B GOPMHUPOBAHHUE €CTECTBEHHO-HAYYHOU KapTHHbI
Mupa oO0yyaroumxcs, B (OPMUPOBAHHWE YMEHHM NPUMEHSATh HAyYHBIM METOJ
MO3HAHUS MPU BHINOJHEHUN UMHU YYEOHBIX HCCIIEIOBaHUMH.



B ocHOBY Kypca ¢pu3uku 17151 ypOBHSI CPEAHET0 00111er0 00pa30BaHUsI OJIOKEH
PSAI ek, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €T0 TOCTPOESHHUSI.

Hoes yenocmunocmu. B COOTBETCTBHM C HEM KypC SBISETCS JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3HMKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanusayuu. B cooTBeTCTBHUM C Hel Marepuan Kypca (GU3HKH
o0ObeaMHEH BOKPYr (¢u3Mueckux Teopuil. Benmymmm B Kypce sBIseTcs
dbopMHpoBaHUE MPEJACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea eymanumapusayuu. EE peanuzanusi mpeamnojaraeT HCHOIb30BaHUE
TYMaHUTapHOTO MOTEHIUaNa (PU3HUECKONM HAyKH, OCMBICICHHE CBSI3U DPa3BUTHS
($U3MKH ¢ pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTHYECKUMU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku npeamnosiaaraetr 3HakOMCTBO
C IIUPOKUM KPYrOM TEXHUUYECKHUX M TEXHOJIOTMUECKUX MPUIOKEHUN HM3YyYEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonoecuzayuu peanusyeTcsi TOCPEICTBOM BBEACHUS JIIEMEHTOB
COJZIEpKaHUsl, MOCBSIIEHHBIX SKOJIOTHUECKUM MPOOIEMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHbI C PA3BUTHEM TEXHUKHU M TEXHOJIOTMH, a Takke 0OCyXIeHus mnpoliem
paloHaIbHOTO IPUPOIONOIB30BAHUS U SKOJIOTMYECKON 0€30MaCHOCTH.

CrepKHEBBIMHU DJIEMEHTAMHU Kypca (HU3WKH Ha YPOBHE CpEIHEro OoOIIero
oOpa3oBaHus SBISAIOTCS (pusnueckue Teopuu (popmMupoBaHHE MPEACTABICHHUN O
CTPYKType HOCTpOeHUsl (PU3MUECKON TEOPHUH, POJIU (PYHIAMEHTAIbHBIX 3aKOHOB U
MIPUHIIAIIOB B COBPEMEHHBIX MPEICTABICHUSIX O MPUPOJIE, TPAHUIIAX TPUMEHIUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOAX0 B Kypce (PM3MKH peaau3yeTcs Mpex]ie
BCEro 3a CYET OpraHMu3alMi SKCIEPUMEHTAIbHON NEATEIbHOCTH O0O0YyYaroIMuXcs.
Jli1s 6a30BOTO ypOBHS Kypca GU3UKH — 3TO UCIIOJIB30BAHUE CUCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M J1a00paTOPHBIX pabOT, KOTOPBIE B IpOrpaMMme
no (gusnke OObENUHEHBI B OOIIMI CMHCOK YYCHHUYECKUX MPAKTHUECKHX PaboT.
Brigenenne B yKa3aHHOM IiepeyHe JabOpaTOpHbIX pabOT, MPOBOAUMBIX IS
KOHTPOJISI U OIICHKH, OCYIIECTBIISIETCS] YYaCTHUKaMH 00pa30BaTEIBHOTO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEH TUIAaHMPOBAHUSI M OCHAIlleHUs KaOuHeTta ¢usuku. [Ipu
3TOM oOO0ecreurBaeTcs OBJaJeHHEe OOy4YaloIMMUCS YMEHHUSIMU TMPOBOJIUTH
KOCBEHHBIE HM3MEPEHMsI, MCCIICJOBAHMUS 3aBHUCUMOCTEH (DU3MUECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHKE yAEISETCS PEHICHUIO paCYETHBIX U KaUeCTBEHHBIX 3a7ad.
[Tpu 3TOM A pacu€THBIX 3a/1a4 IPUOPUTETOM SIBJISIFOTCS 33J1a4M C SIBHO 33JaHHOMN



(u3MYECKONl MOJENbI0, MO3BOJISIONIME IMPUMEHATh W3YyUEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO pasjiena Kypca, TaK U UHTErpupys 3HAHUS U3
pa3HbIX pa3zenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKaHUs (U3MUYECKUX SIBICHUH M MPOLIECCOB B OKPYKaOIIEH
KHU3HU, TpeOyromme  BblOOpa  (Qu3MUeckod  Mojenu g CUTyaluu
IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusiMu @I'OC COO k MaTepuasbHO-TEXHUYECKOMY
o0ecnieyeHn0 y4eOHOro mporuecca 0a30Bblii ypoBEHb Kypca (M3MKH Ha YpPOBHE
CpeqHero oomero oOpa3oBaHMs JOKEH HM3ydaTbCs B YCIOBUSX IPEIMETHOTO
KaOuHeTa (U3MKU WU B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTEeCTBEHHO-HAYyYHOro Iukia. B kabuHere (pU3MKHU JTOHKHO OBITH HEOOXOAMMOE
n1abopatopHoe OOOpYyHOBaHUE MJI BBIIOJHEHUS YKa3aHHBIX B IPOrpaMMe I10
(¢u3MKe yYeHUYECKUX NMPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE 000PYIOBAHHUE.

JeMoHcTpanioHHoe o0OopynoBaHue (GOPMHUPYETCSI B COOTBETCTBUU C
OPUHLIAIIOM MUHUMAJIBbHON JOCTaTOYHOCTH U 00ECIEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B IMpOrpaMMe MO (U3MKE KIIOYEBBIX JAEMOHCTpALUNA IS
UCCJIEIOBAHMUSI  WU3YYaE€MbIX  SIBJIGHUA W  MPOLECCOB, OSMIHMPUYECKUX H
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlabopatopHoe 000OpyJOBaHME MJIi YYEHHMYECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJIE TEMATHUYECKHMX KOMIUIEKTOB M OOECIEYMBAETCA B pacyeTe
OJTHOTO KOMIUIEKTa Ha JAByX oOyuwaromuxcs. TemaTHuecKue KOMIUIEKTBI
JabopatopHOTo 000pYyJOBaHUS JOJDKHBI OBITH IOCTPOCHBI HAa KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOTOBBIX U IU(PPOBBIX NPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMM LEJIAMHU U3y4Y€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

« (opMHpOBaHHE HUHTEpeca M CTPEMJICHUS OOyYarolMXcsi K HAYyYHOMY
U3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

 pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAaHUA U (PopMHpOBaHUE
MCCJIEI0BATENLCKOrO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

+ (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yJibTaTa U3y4eHUs OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

- (opmupoBanue yMeHHUIl OOBACHATH SIBICHUS C HCIOJb30BAHUEM
bu3MYeCcKuX 3HAaHUHN U HAYYHBIX JOKA3aTEIbCTB;

+ (opMupoBaHHE MPEACTABICHUN O ponu (U3MKK AJI Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA.

JlocTmxeHune 3TuX Leeil o0ecreunBaeTcsi peleHueM CIEAYIOMUX 3a7ad B

npolecce u3yueHus Kypca GU3MKN Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



+  OpuOOpeTEeHHUE CUCTEMBI 3HAHUK 00 00IIUX PU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHsSX, BKJIIOYas MEXaHUKY, MOJCKYJISPHYIO (PU3UKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (DM3HKY H DJIEMEHTHI aCTPOPU3HKHY;

- (opmupoBaHue yMEHMII TNPUMEHATb TEOPETUYECKHE 3HAHUS s
00BsICHEHUS (PU3NYECKUX SIBIICHUHN B IPUPOJE U JIJISt IPUHITHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

« OCBOCHHE CIOCOOOB pEIIEHUs pa3IUYHbIX 3a7ad4 C SBHO 3a/IaHHOM
dbu3nyeckol MoJenblo, 3a7ad, MO0JPa3yMEBAIONIMX CaMOCTOSITEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

« TOHMMaHuE€ (U3MYECKUX OCHOB M MPUHIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUMYECKHUX MPOLIECCOB, UX BIHUSHUS HA OKPYKAIOIIYIO
cpeny;

+ OBJIAICHUE METOJAMHU CaMOCTOSITEJIbHOTO IUIAHHUPOBAHUS W TPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIN3a W MHTEpIpeTanuu uHbOpMaIuy,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

+ CO3JaHUE YCJIOBUU IJIsl Pa3BUTHUSI YMEHUN MPOEKTHO-UCCIEAOBATEIBCKOM,
TBOPUYECKOU JICSITETLHOCTH.

Ha wusydenune ¢usuku (0a30BbII ypOBEHb) HAa YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mnporpamMme 1o (U3MKE MEpedYeHb JIaDOpAaTOPHBIX H
MPAKTUYECKUX PAOOT SIBISIETCS PEKOMEHJIOBAHHBIM, YUYWUTEIh JIEJaeT BHIOOD
poBeneHusl J1abOpaTOpHBIX pabOT M OMBITOB C YUYETOM HWHIUBUIYATbHBIX
O0COOEHHOCTEM 00yJaroUuXCsl.

COIAEPKAHUE OBYUEHUA
10 KITIACC

Paznen 1. ®u3uka U MeTOIbI HAYYHOT'O MO3HAHUSA
®dusnka — Hayka o npupone. Hayunesle MeTOIBI NMO3HAHUS OKPYIKAOLIErO
mupa. Posb skcriepuMenTa 1 TEOpUH B TPOLIECCE TO3HAHUS IPUPOIbI. DKCIIEPUMEHT
B (husuke.
MopnenupoBanue (pu3nMyecKux sIBICHUM W mpoleccoB. HayuHble TUMoOTE3bI.
dusnueckre 3aKOHbI U T€OpuH. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.



Pons u mMecto pusuku B GpopMHpPOBAHMM COBPEMEHHOM HAy4YHOM KapTUHBI
MHpA, B MPAKTUIECKOU JIEATSIBHOCTH JIFOCH.

Jlemoncmpayuu

AHasloroBble ¥ 1U(PPOBBIE H3MEPUTEIIbHBIC MNPUOOPHI, KOMIILIOTEPHBIC
JATYHKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBuxkeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOTO IBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemenienne, CKOpOCTh (CpenHsss CKOPOCTb, MIHOBEHHAas CKOpPOCTb) U
YCKOPEHHE MaTe€pUalbHOW TOYKH, MX HPOEKIUU HAa OCH CUCTEMBI KOOpJHHAT.
Clio)keHue epeMENICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NPSAMOJMHEWHOE [BHKeHue. ['paduxu
3aBUCUMOCTH KOOpDAWHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MEpEeMELICHUs
MaTepHalIbHOW TOYKH OT BPEMEHHU.

CBoOoHOE nazicHue. Y CKOpeHUue CBOOOIHOTO MaICHUSI.

KpuBonmHenHOE NBMXKEHUE. [[BUKEHNE MAaTEPUAIbHON TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM IO MOJIYJI0 CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEWHAS] CKOPOCTb.
[Tepuon u wactora obparieHus. L{leHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHHuecKkue yCTPOWCTBA MW MPAKTUYECKOE MPUMEHEHHUE: CIUAOMETD,
JBUKEHUE CHAPSA0B, LIETTHBIE M pEMEHHBIE TIEpEIayuu.

Jlemoncmpayuu

Mopnenb cucteMbl OTCUETA, WILTIOCTPALMS KUHEMATUYECKUX XAPAKTEPUCTUK
JIBYDKCHUS.

[Tpeobpa3zoBanue ABMKEHUHN C UCTIONIb30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe’KEHHOM IPOCTPAHCTBE.

Habmronenue ABMXKeHUs Tena, OpPOLIEHHOTO IMMOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaieHHUs.

HampaBneHue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yueHne HEpaBHOMEPHOI'O JABWKEHHUS C LIEJBIO ONpPENESIEHUs MITHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOIICHUS MEXIY MYTSIMH, NPOWJIECHHBIMH TEJIOM 3a
NOCJIEIOBATEIbHBIE PABHBIE IPOMEKYTKH BPEMEHUM IPHU PABHOYCKOPEHHOM
JBUKEHHU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.



N3yuenue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['anmuimes.  llepBeid  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoii 3akon HeroToHa miis
MaTepualibHON TOUKU. Tperuii 3akoH HbproTOHA 17151 MaTepuaIbHbIX TOUYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tsoxectu. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenust (1okosi, CKoJib>keHusi, kaueHus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHus CKOJIBXKEHUS U cuiia TpeHus mokosi. Koadgduiuent TpeHus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUIKOCTH WIIU Ta3e.

[TocTynarenbHOE U BpallaTeIbHOE IBHKEHHE a0COIFOTHO TBEPAOrO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaimieHus. [liedo cuibl. YcioBus
paBHOBECHUS TBEPIOIO TeJIA.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: MOAIIMITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBrieHNE UHEPIUN.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCkOpeHHOM NOABbEME U MMAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul 3yuenue

JBIKEHUS OpycKa MO HAKIIOHHOM TTIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B TMPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanue yclOBUM pPaBHOBECHS TBEPAOIO Tejla, HMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akoHbl coXpaneHus 6 MexaHuKe

Nmnynbe MaTepuaibHOM TOYKHM (Teia), CHUCTEMbl MaTepHalIbHBIX TOYEK.
NMmysibec CUITBI M UBMEHEHUE UMITYJIbCA TeJla. 3aKOH COXPaHEHUsI UMITYJIbCA.
PeakTuBHOE IBUKECHHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.



Kunernueckass sHepruss maTepuajibHOM TOUkd. Teopema 00 H3MEHEHUH
KMHETUYECKON YHEPTUH.

IToTeHnmaabpHas SHEPrusl. IToTrennmanpHas SHEPIUst YIPYTro
nedopMupoBaHHOM NMpyKUHBIL. [loTeHITMaIBEHAS SHEPTUA TeJla BOJIU3U MOBEPXHOCTU
3eMIn.

IToTennmaabHbBIE u HETIOTCHITHAIbLHBIC CHUIBI. CBs13b paboThI
HEMOTEHIUAIBHBIX CHJI C U3MEHEHUEM MEXaHUUYECKOM IHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAaHEHUS] MEXaHUYECKON IHEPIHUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHH4ecKkre yCTpPOMCTBa M MPaKTUYECKOE MPUMEHEHHUE: BOJAOMET, KOIED,
MPYXKUHHBIN HUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCa.

PeakTuBHOE OBHKEHUE.

[Tepexoa MOTEHIMATBHOW YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomeol

N3ydenne aOCONIIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanuie cBsi3u pabOThI CUJIbI C U3MEHEHUEM MEXaHWYECKON SHEpPrUu
TeJla Ha IPUMEPE PACTSIKEHUS! PE3UHOBOTO KTy Ta.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU meopun

OCHOBHBIE TIOJOXKEHHUS MOJICKYISIPHO-KUHETUYECKOM TEOPUM U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Hubdysus. Xapakrep ABUKEHUS WU
B3aUMOJCUCTBUSA YACTHUIl BemecTBa. MoOJEnu CTPOCHUSI Ta30B, XKUIKOCTEU H
TBEPIBIX TEJ U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojieneil. Macca u
pa3zMmepsbl MoJiekyi1. KonunuectBo BemiectBa. [TocTtosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp
[enncus.

Mopnenb UJCAITBHOTO raza. OCHOBHOE YypaBHEHHUE
MOJIEKYJIIPHOKMHETUYECKON TEOPUH UACATBHOTO raza. AGCOIOTHAS TeMIeparypa
KaK Mepa CpeHel KUHETUYECKOM SHEPTUHU TEIJIOBOTO JIBH>KEHUS YaCTHII rasa.
[ITkama remneparyp KenbBuHna. ['a30Bbie 3ak0HBI. YpaBHeHUEe MeHaeneeBa—
Knaneiipona. 3akon JlaneroHa. M30mponeccsl B uieaibHOM ra3e ¢ OCTOSHHBIM
KOJIM4YEeCTBOM BellecTBa. [ paguueckoe npeactaBieHue M30IpOLECCOB: U30TEPMA,
n30x0pa, u3ooapa.



TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AMCKPETHOE CTPOCHHE BellecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OmnbITel 110 MU Py3Un KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKA3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aMMO/ICHCTBUSI.

Monens, WuTrocTpupyomas Npupoay AaBICHUS T'a3a Ha CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOIIUE YPAaBHEHHE COCTOSIHUS HJICAIBHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

Onpenenenue Macchl BO3QyXa B KIIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHUU
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXKy MTapaMEeTPaMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuxu

TepMoanHamMuueckass cucremMa. BHYTpEHHsISI DHEPTHs TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl € n3MeHnenus. KomuuecTBo TerioTel u pabora. BuyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJEAJIbHOrO  ra3a.  Buuel  Temonepeavu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3JIydeHUEe. Y eiabHas TEIJIOEMKOCTh BEIlECTBA.
KonnuecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 aamabatHoM mporecce. [lepBbIii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHneHnue mepBOro 3akOHa TEPMOJMHAMHKHK K u3ompolieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MpUpPO/IE.

TennoBble ~ MamuHbl.  [IpUHUOMNBI ~ JEUCTBUA ~ TEIUIOBBIX  MAIHWH.
[IpeoOpazoBanusi HHEpPruuM B TEIUIOBBIX MamuHax. KoadduiumeHt noge3Horo
nericTBus TeruioBod MamuHbl. [{ukn KapHo m ero kosdduimeHT mosie3Horo
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA U TMPaKTUUYECKOE MPUMEHEHHUE: JIBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPruu Tejla MpPU COBEPIICHUU PaOOTHI: BBUIET
npoOKM W3 OYyTHUIKM MO/ JCHCTBHEM CKAaTOTO BO3/yxa, HarpeBaHue s¢dupa B
JaTyHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTpALIHS).



M3MeHeHne BHYTpEHHEN dHEpruu (TeMIieparypsl) Teja Ipy Terjonepeaaye.

OmnbIT 10 a1MabaTHOMY PACIIUPEHUIO BO3AyXa (OMBIT C BO3TYIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENS] BHYTPEHHErO CrOPaHusl, pEaKTUBHOTO
JBATATEJISL.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3mepenne yaenbHOu TENI0EMKOCTH.

Tema 3. Acpecammusie cocmosanua eeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHAeHcauus. Vcnapenue u kurneHue. AOCONIOTHasA U
OTHOCUTEJbHAS BIJIAXHOCTh BO31yxa. HacelmeHHbli nap. YnuenpHas TeIwioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT JABJICHHUS.

TBépnoe teno. Kpucrammueckue u amopgHbie Tena. AHU30TPONHSI CBONCTB
KpuctaiuioB. JKunkue kpuctaisl. CoBpeMeHHbIE MaTepuaisl. [naBnenne u
KpUCTajuIM3anus. Y AejibHas TerioTa miasieHusd. Cyonumanus.

VYpaBHeHME TEII0BOTO OanaHca.

TexHHYeCcKue yCTpoCcTBa U MPAKTUUECKOE PUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH MOTYUYEHUSI COBPEMEHHBIX MAaTEPUAIIOB, B
TOM YHCJI€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX TapOB.

Kunenue npy NnOHM>KEHHOM JaBJIECHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHust U MJIaBJICHUS KPUCTAITIMUYECKOTO BELIECTBA.

JleMOHCTpanus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopmbvie pabomul

N3mepeHre 0OTHOCUTENbHOM BIaKHOCTH BO3/1yXa.

Paznen 4. JaekrpoauHamMuka

Tema 1. Inekmpocmamuxa

DIIeKTpU3ALMSA TEJl. DNEKTPUUIECKUH 3apsii. [[Ba BUaa dJIEKTPUUECKUX 3apsi0B.
[IpoBOIHUKM,  AWDJIEKTPUKM W MOJYNPOBOJAHHMKM. 3aKOH  COXPaHEHHS
AIIEKTPUYECKOTO 3apsia.

B3anmoneiictBue 3apsnoB. 3akoH Kynona. TouedHbIi 3JIEKTPUYECKUAN 3apsi.
Onekrpudeckoe  noiie. Hampshok€HHOCTh  anekTpudeckoro  nouist. [IpuHnunn
CYNEPHO3ULIUN DJIEKTPUUECKUX NOJIEN. JINHUY HAIPSKEHHOCTHU IIEKTPUYECKOTO
TIOJIS1.

Pabota cun sanextpocratudeckoro noiisd. [lorernuan. Pa3HOCTh MOTEHITHATIOB.
[IpOBOOHUKM M AUDIIEKTPUKHU B JJIEKTPOCTATUYECKOM moJie. Jluanexrpuueckas
MIPOHULIAEMOCTb.



DnekTpoéMKocThb. KoHeHCcaTop. DNEKTPOEMKOCTh INIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHIEHCATOpA.

TexHuyeckue ycTporucTBa U NPaKTUYECKOE MPUMEHEHHUE: DIIEKTPOCKOTI,
AIEKTPOMETP, IEKTPOCTATUUECKAS 3AIUTA, 3a3€MIICHHUE 3JIEKTPONPUOOPOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTopa OT IUIOIIaIH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

M3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKHM TOK. Y CIIOBUS CYILIECTBOBAHUSA JIEKTPUUECKOTO TOKA.
Hctounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTHBIICEHHE. Y IEJIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapALIEIIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH JDkoyns—Jlennma. MomHOCTH
AIEKTPUYECKOTO TOKA.

DNEeKTpOJBIXKYILAas CUIa M BHYTPEHHEE COMNPOTUBIICHUE HCTOYHUKA TOKA.
3akon Oma i1 MoJHOM (3aMKHYTOM) 5iekTpudeckoi nenu. KopoTkoe 3aMbIkaHUeE.

ONEeKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomynmpoBOAHUKH. CoOcTBeHHas " IIPUMECHAs MIPOBOJIUMOCTh
noynpoBoHUKOB. CBoicTBa p—N-nepexonaa. [lomynpoBogHMKOBBIE TPHUOOPHL.

OJIEKTPUYECKH TOK B  pacTBOpax M  paciuiaBax  dJIEKTPOJIMTOB.
DIIEKTPOJINTUYECKAS TUCCOUUALIMS. DIEKTPOIIU3.

DNeKTpuuecKuii TOK B razax. CamMoOCTOSTENbHBIH M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHndeckrue yCTpPOMCTBA M MPAKTHYECKOE MPUMEHEHUE: aMIepMETp,
BOJIBTMETpP, PEOCTaT, WCTOYHUKH TOKA, OJJIEKTPOHATPEBATEIbHBIE TPUOOPHI,



AJEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA U0/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYPOBOAHUKOBBIN U0/, FalbBaHUKA.

Jlemoncmpayuu

N3MepeHne CUiTbl TOKa U HaIIPSKEHMUSL.

3aBUCUMOCTh COIPOTHBIICHUS LMJIMHIPUYECKUX IPOBOJHHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMenmaHHOe COeIMHEHUE TPOBOIHUKOB.

[IpssMoe wu3MepeHHe DJIIEKTPOABWKYIIEH Cuibl. KoOpoTkoe 3ambIKaHHe
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIIECHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPBHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoit paspsii 1 IPOBOJIMMOCTD BO3yXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul 3yuenue

CMELIaHHOTO COEUHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIBI UCTOYHHMKA TOKA M €ro BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmronenue amexrpoiusa.

Me:xnpeaMeTHble CBSI3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyliecTBIsETCS ¢
y4ETOM COAEPIKATEIBHBIX MEXIPEIAMETHBIX CBS3€M C KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHBIE C M3YyUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJIEHUE, HAy4yHBIH (akT, rumoresa, (u3nueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHHEe CUCTEMbl YpaBHEHUW, JHUHEHHas QYyHKIHUA,
napaboia, runepoosia, ux rpaduKd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexannueckoe ABMKEHUE B KUBOW mpupoje, Auddy3us, ocMoc,
TEITIOOOMEH JKMBBIX OPraHM3MOB (BHIbI TEILIONEPEaadH, TCIIOBOS PABHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B )KMBOW ITPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAS MACCa, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, )KUIKOCTEN U Ta30B,
AJIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIWUTHYECKAs  JHCCOLMAIIMS,
rajibBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0apOMETpP, TEPMOMETP.



Texnonozus: npeoOpa3oBaHUE IBUKEHMH C HCIOJIb30BAaHHUEM MEXaHHM3MOB,
y4€T TPEHUSA B TEXHHUKE, IOMUIMIIHUKYU, HCIIOIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET W JpYrue), ABUTATENlb BHYTPEHHETO
cropanusi, napoBasi TypOrHa, OBITOBOM XOJOJWIBHUK, KOHIAULIMOHEDP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MAaTepuajoB, B TOM YHUCIE€ HAHOMAaTEpUAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3allluTa, 3a3€MJICHHUE 3JIEKTpOnpuOOpoB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC pUOOPBHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MAarHUTHI. B3anmoielicTBIE TOCTOSHHBIX MarHUTOB. MarHuTHoOe
nosie. Bexktop MarHuTHOM uHAyKiuu. [IpuHIUT Cyneprio3uiiMi MarHUTHBIX MOJIEH.
Jluann marsuTHOM wHAYKUMH. KapThHa JMHMM MarHUTHOM HWHAYKIHHM TOJIS
MOCTOSIHHBIX MarHUTOB.

MarauTHoe 1oJie MpoBOIHUKA C TOKOM. KapTruHa TUHUI UHAYKIHH
MarHUTHOTO MOJISl JJIMHHOTO MIPSIMOTO MIPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO
IPOBOJIHMKA, KAaTYIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBie NpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HAaIIPaBJICHUE.

Cuna Jlopenua, €€ MOJIyJib M HampasjeHUe. J|BKEHNE 3apsKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBreHME >IIEKTPOMArHUTHOM MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM
WHIYKIUHU. DIEKTPOABUKYIIAsl CUJIA MHIIYKIIMHU. 3aKOH 3JIEKTPOMArHuTHON
nHaykunu dapanes.

BuxpeBoe »snekTpuyeckoe Imosie. OJEKTPOABUKYINAS CHJIa WHAYKUUH B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBJIGHHME CaMOUHAYKIUMU. OJEKTPOABMXKYIIAs CHIIA
CaMOUHTyKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHn4eckre yCTpocTBa U MPAKTUUECKOE TPUMEHEHHE: TTIOCTOSHHBIE
MAarHUTHI, JJIEKTPOMATrHUTHI, JIEKTPOJABUTATENb, YCKOPUTEH JIEMEHTaPHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu
OmneiT Opcrena.
OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKUIMA MAarHUTHOTO TTOJISL.

B3auMojelicTBUE IBYX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JenctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIbI MHAYKIMU OT CKOPOCTH W3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamopnule pabomuol I3yueHue

MAarHUTHOTO MOJISI KATYIIKU C TOKOM.

UccnenoBanne JeWCTBUA MOCTOSHHOIO MArHMTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMAarHUTHOW UHYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEDAHUA

Konebarenbnas  cucrema. CBoOOAHBIE  MEXaHWYECKHE  KOJeOaHMS.
["apmonnyeckue konedanus. Ilepuoxa, yactora, aMmruTyaa U ¢asza KojgeOaHUi.
[IpyXMHHBIA MasATHUK. MaTeMaTUYEeCKUN MasTHUK. YPABHEHHE TapMOHHYECKHX
kosebanwuii. [IpeBpareHue sHepruu Npy TApMOHUYECKUX KOICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE D3JIEKTPOMArHUTHBIC KOJEOAHHS B
UJCANbHOM KOJIEOATEIbHOM KOHTYpe. AHAJNOrUS MEXAY MEXaHUYECKHUMH W
ANEKTPOMArHUTHBIMU KosieOaHusiMu. Popmyna TomcoHa. 3akoH COXpaHEHHS
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBnenne o 3aTyXarwIUX KojeOaHUsX. BrIHYkI€HHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennsbiii  Tok. CHHyCOMZANbHBIA MEpEMEHHBI TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYAHOE M JEHUCTBYIOLIEE 3HAYEHUE CHIIBI TOKAa M
HaIpPsHKCHMUS.

Tpancpopmarop. [Ipon3BoacTBo, mepenaya u MOTPEOICHUE DIEKTPUICCKOM
DHEPIUM. DKOJIOTUYECKUE PUCKHU MPHU MPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M IPAKTHUYECKOEC NPUMEHEHHE: DICKTPUUYECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.



Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJeOATEIBbHOW CHCTEMbI (TIPYKUHHBIN WK
MaTeMaTUYECKUI MasSTHHK).

HaOGmronenne 3atyxaromux KojeOaHuH.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Hab6mronenue pe3onanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAIPSKEHUS] OT BPEMEHU) s
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3onanc mnpu mOCHEAOBATEIBLHOM COCIUHEHUM PE3UCTOpPA, KATYUIKH
WHIYKTUBHOCTH U KOHJIEHCATOpa.

Mopens THHUYN DIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCMMOCTH NEPHOJA MAJbIX KOJIEOAHUW rpy3a Ha HUTH OT
JUIMHBI HUTH U MAcCChI Tpy3a.

HccenenoBanne nepeMEHHOI0 TOKA B LIENU U3 MTOCIEA0BATEIBHO COEAUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE 60JIHbL

MexaHudeckue BOJIHBI, YCJIOBHsS pactpoctpaHeHus. Ilepuon. Ckopocts
pacIpoCTpaHeHus U JyiMHa BOJIHbL. [lonepednsie u MpoaoIbHBIE BOJIHBI.
HNuTtepdepenius u nuPppakuus MEXaHUUECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIIOBHSI M3IYyYEHHS JIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHOi BosnHe. CBOWCTBA
AJIEKTPOMArHUTHBIX BOJH: OTpa)K€HHE, MpEoOMIIEHUE, MoJgpu3auus, Iudpakuus,
uHTepdepenus. CKOpoCcTb 3J€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3JIEKTPOMArHUTHBIX BOJH. [I[pMeHEeHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUSA. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHHME. MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIWLHHE, pajap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPaHEHUE ONEPEYHBIX U IPOJOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenune orpakeHus: U MPEeTOMIICHUS] MEXaHUYECKHUX BOJIH.
Hab6monenue untepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.



3BYKOBO# pe30HAHC.
HabmroneHne cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KOJICOaHUH.

HccnenoBanre CBOMCTB AIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpaxkius, HHTephepeHIIUs.

Tema 3. Onmuka

['eomeTpuueckass onTtuka. IIpsAMOIMHENHOE pacOpOCTpaHEHHE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. TOUEUHBI HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHHs cBeta. [locTpoeHue nzoOpaxkeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomienue cBeta. 3aKOHBI MIPEJIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKAa3aTelb
npenomiieHus. llomHoe BHyTpeHHee oTpakeHue. l[IpenenbHbId yrosl ITOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

Cobupatouiue u paccernBaromuye auH3bl. ToHkas 1uH3a. POKyCHOE pacCTOsSHUE
U ONTUYECKasi CHila TOHKOW JuH3bL. [locTpoeHune n3o0pakeHuil B COOMPAIOIINX U
pacceuBaromux JMH3ax. PopMysa TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH3O0M.

[Ipenebl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. UnTepdepenius cera. KorepeHTHbIE HCTOUHUKH.
VYcnoBus HaOMOIEHUS! MAKCUMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHOI
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpaxuus ceera. udpakimonHas pemeTka. Y ciioBue HabI0ACHUS
IJIaBHBIX ~ MaKCHMYMOB Opy MaJ€HUH  MOHOXPOMATHYECKOTO CBETa
Ha TU(PPaKIUOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHruecKue ycTpoicTBa U MPAaKTUUYECKOE MPUMEHEHUE: 0UKH, JIyIa,
(doToanmapat, NpOEKIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

IIpssmonuHeHOe pacipOCTpaHEHUE, OTPAKEHNUE U IIPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TomHoe BHYyTpeHHEE OTpaxkeHrue. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Monenn MUKpOCKOIIa, TEJIECKOa.

HaOmronenune natepdepeHinm ceera.

Hab6mronenune mudpaxiuu ceera. Habmonenue

JUCIIEPCUH CBETA.

[TonydeHnne ciekTpa ¢ MOMOUIBIO MPU3MBI.



[TonydeHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HaOnronenue noyisipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonul
N3Mepenue rnokasaress NpesIoMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ 'paHUIBI TPUMEHUMOCTH KJIIACCUYECKON MeXaHUKHU. [locTynaTel ciennanbHOM
TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETA B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJIEHUE BPEMEHH U COKpALIECHUE
JUTVHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTHULBI.

CBs13b MacChl C SHEPTUEN U UMITYJIbCOM PENSTUBUCTCKONW YaCTULIBI. DHEPIrus
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBs3u 3HEprun (POTOHA C €r0 YaCTOTOU. DHEPTHUs
U UMITYJIbC (POTOHA.

OTtkpsoiTue u uccnenoBanue poroddpdexra. Onwitel A. I'. CtoneroBa. 3aKoHbI
dotorpdexra. Ypapuenue OitnmireriHa mns dotorddexra. «KpacHas rpanuiiay
dboToaddexra.

Jasnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTODJIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMTHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccessHUiO o -4acTHIL.
ITlmanerapHas mogxenbs aroma. Ilocrynmarsl bopa. M3nydenue u morsjomieHue
(GOTOHOB TpHM NEpexoJe aToMa C OJHOTO YPOBHS SHEPrud Ha Jpyro. Bumel
criekTpoB. CIEKTp YpOBHEW SHEPruu aToMa BOJIOPO/Ia.



BosiHoBBIE cBoiicTBa yacTul. Bonnel ae bpoina. KopmyckysipHO-BOIHOBOM
JTyaJn3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3IIyUYCHHE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUUYECKOE NPUMEHEHHE: CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnrogenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

Habnrofnenue TMHEeHYaToro CexTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, JTOKa3bIBAIOIIME CIIOXKHOCTh CTpoeHus sapa. OTKpbITHE
paaroakTuBHOCTH. OnbITh Pe3epdopia no onpeneneHnto coctaBa paguoakTUBHOTO
mznyuenus.  CpoiictBa  anbda-, Oera-, ramma-usnydeHusd.  BiusHue
PaaIMOaKTUBHOCTU HA KUBbIE OPTAHU3MBI.

OTtkpeiTHE TpoTOHAa W HelTpoHa. HykinoHHas mopens sapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oronsl.

Anbda-pacna. DJIEKTPOHHBIN U MO3UTPOHHBIN Oeta-pacrma.
['amMan3nydeHue. 3aKOH palMOaKTUBHOIO pacnajia.

OHeprus CBA3M HYKJIOHOB B siApe. SaepHbie cuibl. JledekT macchl spa.

Snepnsbie peakuuu. [lenenue u cuHTe3 A€p.

SAnepusiii peaktop. TepmosimepHbiii cuHTe3. [lpoGiieMbl W TEPCHEKTUBBI
AJIEPHON SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIE B3auMOJIeicTBUA. EAMHCTBO u3nyueckol KapTUHBI MUDPA.

TexHnueckue yCTporCTBa U NMPAKTUYECKOE IIPUMEHEHUE: TO03UMETP, Kamepa
Bunbcona, simepHbIit peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuui sxkcnepumenm, nabopamopuvie pabomsi ViccnenoBanue

TPEKOB YacTHI] (110 TOTOBBIM (oTOrpadusiM).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U aCTPOPU3MKH
Dtanbl pa3BUTHUSL aCTpoHOMHUH. [IpuKiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.



Bun 3Bé3gHoro Heba. Co3Be3ausi, SpKHE 3BE3[bI, IUIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConnewyHass akTHUBHOCTh. Mcrounuk sHeprun CoyiHIIA U 3BE3N.
3BE3bI, UX OCHOBHBIE XapaKTEpUCTHKHU. JlMarpamma «CHEKTpaJbHBIM KJacc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOM MOCJENOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3J IJIABHOM MOCIEN0BATEIbHOCTH. BHyTpeHHEE cTpoeHue
3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKIACHUH U 3Boionnu ConHIa u
3BE3/1. DTambl )KU3HU 3BE3.

Muneunbiii [IyTe — Hama ['amaktuka. Ilonoxkenue u nBuxenue CoJiHIIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuku U kBazapsl. UEpHBIE IBIPHI B SAPAX
rajakTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa0606ma. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

Hab6mroneHus: HeBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHHUEM KOMITbIOTEPHBIX
MPWIOKEHUN ISl ONIPEICNICHUs MOJ0KEeHUSI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s CEeBEPHOIO MOJIYLIAPUS U IPKUE 3BE3BI.

Hab6mronenus B Teneckon JlyHsl, mianet, Maeuynoro [lyru.

Oo6o0maroiee MOBTOPEHUE

Ponr Qusuku u acTpOHOMHM B OSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIMATILHOM M 3THUUECKOM cdhepax NesITeNbHOCTH YeIOBeKa, pOojib U MECTO (PUBUKHU U
ACTPOHOMHUU B COBPEMEHHOW HAay4YHOW KapTHHE MHUPA, POJIb (PU3NUECKOU TEOPUU B
dbopMHUpOBaHUU TPEJICTABIICHUN O PU3NUYECKON KapTHHE MUpPa, MECTO (HPU3UUYECKOMN
KapTUHBI MHpa B OOIIEM POy COBPEMEHHBIX  €CTECTBEHHO-HAay4YHBIX
MPEJICTABICHUIN O MPUPO/IE.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uzuku 6a30BOro ypoBHs B 11 Kitacce oCylIeCTBISIETCS C
YYETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBSI3€M € KypcaMHd MaTeMaTHKH,
Ounonoruu, XMMuM, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsimus, CBSI3AHHBIE C U3yYCHUEM METOJI0OB HAayYHOTO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (HaKT, TUIOTe3a, (u3NUecKash BEJIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peUIEeHWE CUCTEMbl YPAaBHEHHM, TPUTOHOMETPUYECKHUE
GyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPhl U UX MPOEKIIMU HAa OCHU KOOPJAHMHAT, CI0KEHUE BEKTOPOB,



MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKUMNA, MNpPU3HAKU TOJ00HUS TPEYroJbHUKOB,
OTpeJIesIeHHE TUIONIAIU TIIOCKUX QUryp u 00bEma Tel.

buonoeus: snexTpudeckue SBICHUS B JKUBOW MPHUPOJE, KoJieOaTEIbHBIC
JIBUKEHHS B KUBOU MPUPOJE, ONTHUYECKUE ABJICHHS B KUBOU MPUPOAE, NCUCTBUEC
paauranyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpOGHHE aTOMOB U MOJIEKYJ, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
TEJI, MEXaHU3MbI 00pa30BaHUs KPUCTANIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHaIN3.

l'eocpagpua: marHUTHBIE TIONIOCA 3€MJIM, 3aJIeKHd MArHUTHBIX Py,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonoeus: JNUHUU BJIEKTPOIEpenay, TEHEpaTop TMEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS Te4b, pajap, PaJuONpPUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meuyb, IMPOEKIIMOHHBIN arapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes..

IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

OcBoenue yudeOHoro mnpeamera «®Dusmka» Ha ypOBHE CpEIHEro O0OIIero
oOpazoBaHus (0a30BBIM ypOBEHb) JOJDKHO OOECHEUUTH JOCTHKEHHUE CIEAYHOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS YUueOHOTO TpeamMeTa «DU3UKay TOKHBI
OTpaxkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCA PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPCHHEH TO3WUIMEH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUCHTAIlUM, TO3UTUBHBIX BHYTPEHHUX  YOEXIEHUU, COOTBETCTBYIOLIUX
TPAIUIIUOHHBIM IIEHHOCTSM POCCHICKOTO OOIECTBA, PACIIUPEHHUE MKUZHEHHOTO
ONBITA W OMbITA AEIATEIBHOCTA B MPOLECCE PeAIM3AllMM OCHOBHBIX HaIPaBJICHUMN
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKOMN MO3UITUN 00yYAIOIIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHUUCKOTO OOIIECTBA; NPHHITHE TPATUITMOHHBIX
OOIIEYEIOBEYECKUX  T'yMAaHUCTUYECKUX W JICMOKPAaTUYECKMX  IICHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO AEATEIILHOCTh B MHTEpECAX IPAKIAHCKOTO
oOIIiecTBa, y4acTBOBaTh B CaMOYIIPABIEHWU B 0Opa30BaTENHHON OpraHU3AINM;

YMEHUE B3aUMOJEHUCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C



uX (QyHKIMSAMU M HA3HAYEHHUEM; TOTOBHOCTh K T'yMaHUTapHOM M BOJOHTEPCKOMN

JCSTCIbHOCTH, 2) NMATPUOTHYECKOT0 BOCIHMTAHUSI: CPOPMUPOBAHHOCTH

POCCHIMCKOW TPaXXJTaHCKOW WAEHTUYHOCTH, NATPUOTHU3MA;  LEHHOCTHOE

OTHOUIEHHUE K TOCYAapCTBEHHBIM CUMBOJIAM, JTIOCTUKEHUSAM
pocCUiCKUX YUYE€HBIX B 00J1aCTH (U3UKU M TEXHUKH; 3) AYXOBHO-HPABCTBEHHOTO
BOCIIUTAHMA: C(HOPMUPOBAHHOCTH HPABCTBEHHOTO  CO3HAHUS, 3TUYECKOIO
MOBEACHUS; CIOCOOHOCTh OLEHWBATh CHUTYallMI0O M MPUHUMATHh OCO3HAHHBIE
pelieHusi, OpUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM
4uciie B JIEITEIbHOCTH YYEHOT0; OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHHE
ycroiiunBoro Oymymero; 4) 3CTeTHYeCKOr0 BOCHHUTAHHMA: ACTCTUYCCKOE
OTHOUIEHUE K MUPY, BKJIIOYasi 3CTETUKY HAyYHOIO TBOPYECTBA,
npucyIiero (GU3N4ecKoi Hayke; 5) TPyI0BOro BOCHUTAHUS : UHTEPEC K PA3IIHYHBIM
chepam npodecCUOHANIbHON AESTEILHOCTH, B TOM YHCII€ CBSI3aHHBIM C (PU3UKON U
TEXHUKOM, yMEHHE COBEpIIaThb OCO3HAHHBIA BBIOOp Oynymie mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIEC IUIAHBI; TOTOBHOCTh M CIIOCOOHOCTH K
00pa30BaHUIO U CAMOOOPA30BaHUIO B 00JIaCTH
(GU3HKKM Ha MPOTSHKEHUU BCel KHU3HU; 6)

IKOJOTHYECKOr0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTD HKOJIOTUUECKON KYJIBTYpbl, OCOZHAHKE II100aTBHOTO

XapakTepa 3KOJOTUYECKHUX MPOOIeMm;

IJIAHUPOBAHUE U OCYIIIECTBIICHUE JEUCTBUN B OKPYKAIOILIEH CPE/Ie HA OCHOBE
3HAHMS 1IeJIed YCTOMYMBOIO pPa3BUTHUS YEJIOBEYECTBA;  PACIIUPEHUE OMbITa

JeSITEIbBHOCTH SKOJIOIMYECKON HalpaBJIeHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUU 10 (PU3HKE; 7)

LHEHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO  pa3BUTHUS (PU3NYECKOW HAyKHd; OCO3HAHHWE LIEHHOCTH HAy4YHOU
NeATEIbHOCTH, TOTOBHOCTH B IIpOLlECC€ U3YYEHUS (PU3UKU OCYILIECTBIATH
NPOEKTHYIO ¥ UCCIIEA0BATENbCKYIO IEATEIbHOCTh MHANBUIyaJIbHO U B TPYTIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YUeOHbIe eiicTBust bazoBbie
JIOTUYEeCKHe NeHCTBHA:
CaMOCTOATENbHO  (OPMYJIMPOBATH U aKTYaJM3UpPOBaTh  Mpoliemy,
paccMarpuBaTh €€ BCECTOPOHHE; ONPENEIATH LENM JEATEIbHOCTH, 3a1aBaTh
IapaMeTpbl U KPUTEPUU UX



JIOCTHKEHHUSI; BBISBIISATh 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B paccMaTpUBAEMbIX

bu3nueckux SBJICHUSX; pa3paldarhiBaTh IUIAH PEIICHHUS MPOOJIEMbl C Y4ETOM

aHaJIM3a UMEIOIUXCS

MaTepUaNbHBIX W HEMaTEepPUAIbHBIX PECYpPCOB; BHOCUTh KOPPEKTHBHI B
NEesATEeIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB

LEesAM, OLIEHMBAaTh PHUCKU MOCIEICTBUNA JESITEIBHOCTH;  KOOPAMHUPOBATH U
BBITIOJIHATH PA00Ty B YCIOBUAX PEAILHOTO, BUPTYAILHOTO

U KOMOMHUPOBAHHOTO B3aMMOJCHCTBUS; pa3BUBaTh KPEATUBHOE MBIIUICHHUE
IIPY PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

BJIQJICTh HAYYHON TEPMUHOJIOTHUEH, KITFOUYEBBIMU MOHITUSIMU U METOJIaMU
(bu3MYEeCcKOil HAayKu; BIAJETh HABbIKAMU YUEOHO-UCCIEA0BATEILCKOW U MPOEKTHON
JNEATeIbHOCTH B 00JacTM  (U3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOATENLHOMY TOMCKY METOJIOB peIIeHUs 3a7a4 (U3UUYEeCKOro COACpKaHus,
MPUMEHEHUIO PA3JIMYHbIX METOJOB MO3HAHUS; BIAJETh BUIAMU JESITEIBHOCTH IO
MOJTYYE€HUIO HOBOT'O 3HAHMUSI, €T0 MHTEPIIPETALINU, TPEOOPa30BAHUIO U IPUMEHEHUIO
B PA3JIMYHBIX YYEOHBIX CUTYAIIUSIX, B TOM YHCJIC MPU CO3aHUU YUCOHBIX MTPOEKTOB
B 00J1acTU (DU3UKU; BBISIBISATH IPUUMHHO-CIIC/ICTBEHHBIC CBA3U U aKTyaJIM3UPOBAThH
3aJady, BBIIBUTaThb THUNOTE3y €€ pEIICHUS, HaxXxOAUThb apPryMEHThl IS
JI0Ka3aTeIbCTBa CBOUX YTBEPKIICHUH, 3a/1aBaTh MapaMeTphbl U KPUTEPUU PELICHUS;
aHaJM3UPOBATh TMOJIYUYCHHBIC B XOJE PEIICHUsS 3aJayd pPe3yJbTaThl, KPUTUYECKU
OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSAX;
CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33]]a4 B 00pa30BaTEIbLHOM
JEATEeIbHOCTH, B TOM 4YHCJIE€ MPU H3y4eHUU (PU3UKU, AaBaTh OIEHKY HOBBIM

CUTYaIHsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT; YMETh MIEPEHOCUTH 3HAHUS TIO

(bU3MKe B IPaKTHUECKYIO 00J1acTh
KU3ZHEJEATEbHOCTU, YMETh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX

oOJlacTeil; BBIABUTATh HOBBIC UJIEH, TIPEJIaraTbh OPUTHHATIbHBIE TTOAXOIbI

U PEIICHUS;, CTaBUTh MPOOJIEMBI U 33]1a4H, IOy CKAIOIINE

aJbTEPHATUBHBIC PEIICHUS.

Pabora c nundopmanueii:

BJIAJICTh HABBIKAMU TMOJy4YeHUS] WHGOpMAIMK (GU3HMUECKOTO COACPKaHUS U3
HMCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOSITEJILHO OCYIICCTBISATH TOWCK, AaHaJIM3,
CUCTEMATH3alMI0 W HMHTEPHpeTaIuio UHPOpMAIUU pa3IudHbIX BUIOB U GHOpM
MIPE/ICTABIICHHUS; OIICHUBATh JOCTOBEPHOCTh HH(POPMAIIMH; HCIIOIB30BaTh CPEICTBA
WH()OPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHI B PEIIEHUN KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX U OPTraHW3allMOHHBIX 3aJlad C COOJI0JICHHEM TpeOoBaHUM
PrOHOMHKH, TEXHUKUA 0€30MACHOCTH, TUTHUEHBI, PECYPCOCOEPEHKEHUS, TPABOBLIX U



ATUYECKUX HOPM, HOPM HH(MOpPMAIMOHHOW OE€30MacHOCTH; CO37aBaTh TEKCThI
(bu3HYecKOro coJep:kanus B pa3InyHbIX (hopmaTax ¢

y4€TOM HazHa4yeHHs] HHGOPMAIIMU U IIeJIEBOM ayTMTOPUH, BEIOUpAs ONTUMAIBbHYIO
dbopMy TIpeCcTaBICHUS U BU3yaIU3aliu.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE y4eOHbIE 1eCTBUSA:

OCYILIECTBIIATH OOIICHUE Ha YpOKax (DM3UKHU U BO BHEYPOUHOH JEATEIIBHOCTH;

pacno3HaBaTh MPEATNOCHUIKN KOHMDIUKTHBIX CUTYalluid U CMATYATh
KOH(JIMKTBI; pPa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3pEHHUS C

HCITOJIb30BaHUEM
A3BIKOBBIX CPEACTB; MOHMMAaTh M MCIOJb30BATh IMPEUMYIIECTBA KOMAaHIHOW H

VHIUBUY AJIbHON
paboOThI; BEIOMPATH TEMATUKY M METOJIbI COBMECTHBIX JEUCTBUHN C YUETOM OOIINX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NPUHMMATh LEJIM  COBMECTHOM  JICATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ ITOCTMIKEHUIO: COCTAaBIATH IUIAH JCHCTBUI,
pacrpenensiTh pojid ¢ y4€TOM MHEHUM YYacCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOThI; OIIEHHWBATh KA4eCTBO CBOETO BKJIaJa M KaXKJIOIO YYaCTHHUKA
KOMaH/IbI B OOIIIHI
pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPUSIM; MIpeJIIaraTh HOBbIC MPOEKTHI, OLICHUBATH

HUJEH C MMO3UIMHA HOBU3HBI,

OPUTMHAJIBHOCTH, TMPAKTUYECKOW 3HAYUMOCTH; OCYILECTBIISITh  MTO3UTUBHOE

CTPATErUYECKOE MOBEACHNUE B PA3IMYHBIX
CUTYAIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUITUATUBHBIM.

PeryasitTuBHbIC YHUBepcaJbHbIe YueOHbIe aeiictBus CamMoopranu3anus:
CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATENIbHYIO JIEATEIBHOCTh B 00JaCTH
GU3MKK Y aCTPOHOMHHM, BBISBJIISITH MPOOJEMBI, CTaBUTh M (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ]a4M; CAMOCTOSITEIBHO COCTAaBJISTH IJIAH PEIICHHUS] PAacUETHBIX U
KaueCTBEHHBIX 3a/1ay, IJIaH BBITIOJHEHUS TMPAKTUYECKOW paboThl C y4ETOM
UMEIOLINXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEW M TPEANOYTECHUM; J1aBaTh
OLIEHKY HOBBIM CHUTYyallUsIM; PacCUIMPATh PAMKH Y4eOHOTO MpeAMeTa Ha OCHOBE
JMYHBIX MPEANOYTCHUN; IeTIaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €0, OpaTh
Ha ceos
OTBETCTBEHHOCTb 3a PEIICHHE; OLICHUBATh MPUOOPETEHHBIN OMBIT; CIOCOOCTBOBATH
(hOpMUPOBAHUIO U TIPOSIBICHUIO IPYAULIUN B 007IaCTH

(GbU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYyJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLIMOHAJbHBIH HHTEJJIEKT:



JlaBaTh OIICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B JIEATEIILHOCTD,
OIICHUBATh COOTBETCTBHE PE3YILTATOB IICIISIM;

BIAJCTh HAaBBIKAMH  IIO3HABATEIBHOW  pedrekcMu  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IIPOIIECCOB, WX PE3YyJbTATOB M
OCHOBAHHUM; MCIOJIb30BaTh MPUEMBI peICKCUM JJI1 OLICHKHW CUTYallMH, BhIOOpa
BEPHOTO
pEIICHNS; yMETh OLICHUBATh PUCKH M CBOCBPEMEHHO MTPUHUMATh PEIICHUS 110 UX
CHIKEHUIO; MPUHUMATh MOTHBBI U apIyMEHTHI IPYTHX MPU aHATIM3€E Pe3yIbTaTOB
NEeSATeTLHOCTH; IPUHUMATh Ce0sl, TOHUMAasi CBOU HEJOCTATKH U

JIOCTOMHCTBA; IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU

aHaJu3e pe3yJIbTaToB
NeATEeIIbHOCTH; IIPU3HABATh CBOE IMPABO M MPABO IPYTUX Ha

OIITHUOKH.

B mporiecce mnocTHkeHUS TMIHOCTHBIX PE3yJIbTATOB OCBOCHHS TIPOTPAMMBI T10
bu3uke I YpOBHS CpeAHEro oOIero oOpa3oBaHHs y  OOYyYarOIIMXCS
COBEPIIICHCTBYETCS AMOITMOHAILHBIN HUHTEJUICKT, MIPEIoJIarafoIui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMS, BKIIFOUAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM AMOIMOHAIBLHON ChEepHI,
OBITh YBEpEHHBIM B ce0€; CaMOPETYIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb,
yMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHUE, CIIOCOOHOCTH
aJanTHPOBATHCS K SMOIMOHAIBHBIM HW3MEHEHUSIM M TPOSBIATh TMOKOCTH, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMIEH CTpEeMJICHHE K
JTOCTIDKCHHIO T[N M YCIIEXY, ONTHMU3M, HHUITMATUBHOCTh, YMCHHUE JCHCTBOBATH
HCXOJIS U3 CBOMX BO3MOXKHOCTEH; dMIIATUH, BKIIOYAOIICH ClTIOCOOHOCTh MOHMMATh
AMOIIMOHAJILHOE COCTOSIHUE JIPYTHUX, YUYUTHIBATH €r0 ITPH OCYIIECTBICHUH OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHIO M COIEPEIKUBAHUIO; COIMAIBHBIX HABBIKOB,
BKJTFOYAFOIINX CITOCOOHOCTH BBICTPAUBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITh UHTEPEC U pa3pemaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonity o6yuenus B 10 kj1acce npeMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPaX POJib U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B MPAKTHYECKOW JEATENBHOCTH JIIOJICW; YUYUTHIBATh T'PAHULIBI
MPUMEHEHUST HM3YYCHHBIX  (DU3MYECKUX  MOJENe: MarepuanbHash  TOYKa,



MHEepLUaIbHasl CUCTEMa OTCYETA, aOCOJIOTHO TBEPIOE TENO, HACaJIbHBIA ras,
MOJIEJIA CTPOEHHUS ra3oB, )KMIKOCTEW M TBEPABIX TEJ, TOYEHHBINA ICKTPUUYECKUM
3apsiA MpU pelIeHUH (PU3NYECKUX 3a/ay; Paclo3HaBaTh (U3MUECKUE SIBICHUS
(mporiecchl) U OOBACHATH MX Ha OCHOBE 3aKOHOB MEXAHHWKH, MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUM CTPOEHUS BEIIECTBA U JIEKTPOAVMHAMHUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJINHENHOE ABMKEHHE, CBOOOIHOE MAJICHUE TE, ABMKEHNE
0 OKpPY)XHOCTH, HHepuus, B3aumojeiictue Ttein, auddys3us, OpOyHOBCKOE
JBUKCHHUE, CTPOCHHME >KHJKOCTEH M TBEPIBIX TeJN, M3MEHEHHE 00bEMa Ten mpu
HarpeBaHuu (OXJaXKIEHUM), TEIJIOBOE pPaBHOBECHE, HCIIAPEHHUE, KOHJEHCAIus,
IUIaBJICHUE, KPUCTAUIN3a LU, KUTICHUE, BIAXKHOCTh BO3/lyXa, IOBBILICHUE JaBICHUS
raza NHpu €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXIY IapaMeTpamu
COCTOSIHUA Ta3a B M30IPOLIECCAX, ANEKTPU3alUs Tel, B3aUMOJCHCTBUE 3apsOB;
ONKCHIBATh MEXAHUYECKOE JBM)KCHHME, HCHOJb3ys (PU3NUYECKHUE BEIMYUHBI:
KOOpJIMHATa, IyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIa,
UMITYJIbC TeJla, KUHETHYECKasi SHEPrus, MOTEHUUAIbHAs SHEPIHsl, MEXaHUYecKas
paboTa, MexaHMuYeCKas MOIIHOCTb;, IPU OIUCAHUU [PABUIBHO TPAaKTOBATh
(¢u3NYECKUN CMBICT HCIOJIb3YEMbIX BEIMYMH, MX OOO3HAYEHWUsS] U E€AUHMIIBI,
HaxXoJUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIIMYMHY C JPYTUMHU
BEJIMYMHAMU; ONMCHIBATH U3YUYEHHBIE TEIIOBBIE CBOMCTBA TEJ U TEIUIOBbIE SIBJICHUS,
UCHONB3Ysl (pU3MUECKHe BENIWYUHBL: JIaBJICHUE Ta3a, TemIlepaTypa, CpeaHss
KMHETHYECKasi HEPrUsl XaOTUYECKOTO JBMXKEHHUS MOJIEKYJ, CPEAHEKBAaApaTUYHASL
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHAS SHEprus, padora rasa,
KO3((PUIIMEHT TMOJE3HOro MACHCTBUS TEIJIOBOIO JBUTATENsl; MpPU ONUCAHUU
IOPAaBWJIBHO TPaKTOBaTh (DU3MUECKUA CMBICT HCIOJIB3YEMbIX BEIMYUH, HX
00O3HAUYEHHUS W €IHWHHULBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOLIUE JIAHHYIO
(GU3MYECKYI0 BEIUMYMHY C JPYrMMU BEJIMYHMHAM; OINHCHIBATH H3yYEHHBIE
AIEKTPUUECKUE CBOWCTBA BEIECTBA M DJEKTPUUYECKUE SBJIEHUS (MPOIECCHI),
UCHOJIB3YSl (PU3NYECKUE BEJIIMYMHBL: 3JIEKTPUUECKHUM 3apsf], IEKTPUUYECKOE IMOJIE,
HaIpsDKEHHOCTh  TOJIS, IMOTEHUHWAaJ, pPa3HOCTh IOTEHUMAJOB, IpPU ONHCAHUHU
NpaBUIBHO TPAKTOBaTh (DPU3UUYECKUU CMBICH HCHONb3YEMBIX BEIUYMH, HUX
0o0O3HAaYeHUsT M EIMHMIIBI; YKa3blBaTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
¢u3nyecKyl0 BEIMYMHY C APYTMMU BEJIMYMHAMHU; aHAIM3UPOBATH (UINYECKUE
OPOLECChl M SIBJICHUS, HCHONB3yS (PU3MUECKHE 3aKOHbl W TPUHIMIMBL 3aKOH
BcemupHoro Ttsarorenusi, [, II wm III 3akoHsl HprOTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON PHEpPruM, 3aKOH COXPAHEHUS UMITYJIbCA, MPUHIUIT CYHEePIO3UIINH
CWJI, NMPUHUMUI PABHONPABHS HHEPLUHAIBHBIX CHCTEM OTCYETA, MOJEKYJSIPHO-
KMHETHYECKYI0 TEOPHUI0 CTPOCHHsI BEIECTBA, Ia30BbIE 3aKOHBI, CBSA3b CPEOHEM
KMHETHYECKOW DJHEPruu TEIJIOBOTO JBHXKEHHUS MOJIEKYJT ¢ aOCOJOTHOM



TEMIEPATypol, MEpPBbII  3aKOH  TEPMOJUMHAMMKH, 3aKOH  COXpPaHEHUs
AIIEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 53TOM pa3inuyaTh CJIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA, €r0 MaTEMaTHUECKOE BBIPAKCHHE U YCIOBHS (TPaHMIIBI,
007acT) TPUMEHUMOCTH; OOBSICHITH OCHOBHBIC MPHUHIIMIBI JEHCTBUS MAIlUH,
npuOOpOB M TEXHUYECKUX YCTPOWCTB; pa3iauyarh YCIOBUS HX O€3011aCHOrO
UCIIOJIb30BaHUSI B IIOBCEHEBHOM JKU3HM;  BBIIOJIHATH HKCIEPUMEHTHI 110
UCCJICIOBAaHUIO (PU3NYECKUX SBIICHUI U MPOLIECCOB C MCIOJIB30BAHUEM MPSIMBIX H
KOCBEHHBIX M3MEPEHUM, P 3TOM (HopMyIrpoBaTh mpobdiaeMy/3aady U TUIOTE3Y
y4e0HOT0 dKCIIEPUMEHTA, COOUPaTh YCTAHOBKY M3 IPEUI0KEHHOTO 000py10BaHus,
IPOBOAUTH OMBIT U (POPMYJIMPOBATH BBIBOJIbI; OCYIIECTBIISATH IPSIMbIE U KOCBEHHbBIE
U3MepeHUsT (U3MYECKUX BEJIUYHMH, MPU 3TOM BBIOMpATh ONTHUMAIbHBIA CHOCOO
U3MEPEHHUSIT W HCIOJb30BaTh HW3BECTHBIE METOAbl OLIEHKM MOrPEIIHOCTER
U3MEPEHMI; HCCIeoBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEJIMYMHAMU C
VCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUM, IPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(UKCUPOBATH PE3yIbTATHI MOTYYEHHON 3aBUCUMOCTU (DU3NYECKUX BEIUYHUH B BUIE
TabIuI U rpadUKoB, JeNaTh BBIBOJABI IO PE3yJbTaTaM HCCIEI0BaHMs; COOII0AATh
npasuiia 0€30MacHOrO TpyJa MpH MPOBEIECHUU HCCIEA0BaHUN B paMKax y4eOHOro
DKCIIEPUMEHTA, Y4YEOHO-MCCIEAOBATEIbCKOM W IPOEKTHOW JEATEIBHOCTH C
UCITOJIb30BAHUEM H3MEPHUTENIBHBIX YCTPOWCTB M JIaDOpaTOPHOro OO0OpYAOBAHMS;
pelath pacyéTHbIE 3a7jaud C SIBHO 33JaHHON (PU3NYECKOW MOJEINBIO, UCIOJb3Ys
¢u3nyecKkue 3aKOHbI M MIPUHIIMIIBI, HA OCHOBE aHajM3a YCJIOBUS 3aJaud BbIOUpATh
(bu3MYECKYI0 MOJIEIIb, BHIAEIATH (DU3NUECKUE BEIMYUHBI U (HOPMYJIbI, HEOOXOUMBIE
JUIsl €€ pelleHus, MPOBOJIUTh Pacy€Thl U OLEHUBATH PEATbHOCTh MOJYUYEHHOTO
3HaYeHUs] (PU3MUECKOM BEJIMYMHBI; pellaTh KAaueCTBEHHbIE 3aJaul: BbICTpAUBATh
JIOTUYECKHA HENPOTHBOPEUYMBYIO LIETIOYKY PACCYKIECHHH C ONMOPOW Ha M3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3MYECKHE SIBJIECHUS; UCIOJIb30BaTh MPU PEUICHUU
y4eOHBIX 3a7lad COBpPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJOTUU [JIsl TIOMCKA,
CTPYKTYpUPOBaHUS, HUHTEPIpPETAlMd W NPEJICTaBICHUS Y4eOHOM M HaydHO-
HOMYJISIPHON MH(OpMALIUY, TTOTYYEHHONW U3 Pa3IMYHBIX UCTOYHHKOB, KPUTUUYECKH
aHANIM3UPOBaTh IMOJy4aeMyr0 HH(OpMalMIO; MPUBOAWTH MNPUMEPHl  BKJIaJa
POCCUICKUX W 3apyOexHBIX YYEHBIX-(DU3UKOB B PA3BUTHE HAYKH, OOBSICHEHHE
IIPOLIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHI1; UCIIOJIB30BATh
TEOPETUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU A1 oOecreueHus
0e30macHOCTH MpU 00palIeHUH ¢ TPUOOpPaMu U TEXHUYECKUMHU yCTPOMCTBAMH, IS
COXpaHEHHUs! 3J0pOBbS M COOJIOJECHUS HOPM DHKOJOTMYECKOTO TOBEJACHHS B
OKpY>Karollen cpesie; padoTaTrh B IPYIIIE C BHIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX
poJieil, TIaHuPOBaTh padOTy IPYMIbI, PAIlMOHATIBHO PACHPEIESITh O0A3aHHOCTH U



IIaHUPOBATh ACATCIBbHOCTE B HECTAHAAPTHBIX CHUTYyallUAX, aACKBATHO OLICHHBATDH
BKJIAJ] KaXKI0I'0O U3 YUYACTHHUKOB I'PYIIIIBEI B PCIICHUC paCCManHBaeMOI)'I HpO6JI€MI>I.

K koHiy o0yuenus B 11 kj1acce nmpeMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI ~ OTpaxaTb  CHOPMHUPOBAHHOCTH y  OOy4arolmuXcs  YMEHHUH:
JEMOHCTPUPOBaTh Ha TMpUMEpax pojib W MecTo (QU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4yHOW KapTUHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B MPAKTHUYECKOW NEATETbHOCTH JIIOJAEH, 1EeTOCTHOCTh U €IUHCTBO
¢uznyecKkoil KapTUHBI MHUpPA; YUYUTHIBATh TPAHMIIBI TPUMEHEHHUS H3YyUYEHHBIX
buznyecKux MOJENe: TOYEUHBIM AJIEKTPUUYECKUI 3apsl, Jyd CBETa, TOUYCHHBIH
MCTOYHUK CBETA, AJIepHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJIe]b aTOMHOTIO sipa Mpu
pemieHnn (U3NYECKUX 3a/1ay; paclo3HaBaTh (pU3MYECKUE SIBICHUA (TPOLECCHI) U
OOBSICHATHh MX Ha OCHOBE 3aKOHOB DJIEKTPOJUHAMHKMA W KBAHTOBON (DU3HKH:
AJIEKTpUYECKasi MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE
JNEHCTBUSL TOKA, B3aMMOJCHCTBHE MArHUTOB, JJIEKTPOMArHUTHas WHIyKIUS,
JEHCTBME MAarHUTHOIO TMOJISI HAa MPOBOJHUK C TOKOM WU ABWXKYLIMMCS 3apsin,
AIIEKTPOMArHUTHBIC KOJICOAHUSI U BOJHBI, IPSIMOJIMHEITHOE pACIIPOCTPaHEHHUE CBETA,
OTpakeHHe, MperoMieHne, uHTepdepeHnrs, nudpakiuus U MOIpU3alus CBETa,
nucnepcus ceeta, poroanekrpuaeckuit 3pdext (hororddekr), cBeToBOE NaBICHUE,
BO3HMKHOBEHHUE JIMHEHYATOTO CIIEKTpa aroMa BOJOPOJAA, €CTECTBEHHas U
UCKYCCTBEHHAs] PaJMOaKTHBHOCTh; OMHCHIBATH W3YYCHHBIC CBOWCTBA BEIIECTBA
(o7eKTpUUYECKHUe, MAarHUTHBIC, ONTHYECKUE, JJICKTPUUYECKYI0 TMPOBOJUMOCTD
pa3MuYHBIX Cpel) U OJJIEKTPOMArHWTHBIE SIBIEHUS (IIPOLIECCHI), HCHOJB3YS
¢usznyeckue BENUYMHBL: JJIEKTPUUYECKUH 3apsl], CHJIa TOKa, JJIEKTPUUYECKOEe
HANpsDKEHUE,  DJIEKTPUYECKOE  COMPOTUBIEHUE,  PAa3HOCTh  MOTEHIHAJIOB,
AIIEKTPOJIBIKYINAs CHIIa, padoTa TOKa, MHIYKIIMS MAaTHUTHOTO TIOJIS, CHJIa AMIiepa,
cuia JlopeHna, MHIyKTUBHOCTb KaTYIIKH, SHEPTHUS IEKTPUUECKOTO U MarHUTHOTO
noJiel, Nepuoj ¥ yacToTa KojaeOaHui B Kosie0aTeIbHOM KOHTYpE, 3aps/l U cujia TOKa
B MIPOIIECCE TAPMOHUYECKHX JIEKTPOMArHUTHBIX KoJieOaHui, (POKyCHOE pacCTOsIHUE
U ONTHUYECKas CWJIa JUH3bI, PU ONWCAHUHU TPABUIBLHO TPAKTOBATh (PU3UUECCKUIA
CMBICT HCHOJb3YyEMbIX BEJIWYMH, HMX OOO3HAUEHHS M EIUHUIIBI, YKa3bIBaTh
(bopMyIIbI, CBA3BIBAIOIITNE JAHHYIO GU3NIESCKYIO BETMUMHY C JPYTUMH BEIMYNHAMY,
OIMCHIBaTh M3yUYeHHBIC KBAHTOBBIC SIBICHUS U TPOIIECCHI, HCTIONB3Ys (PU3NIECKUe
BEJIMUMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa,
SHEPrusl U UMIYJIbC (POTOHA, MEPHO] MOTypaciaa, SHEPTUs CBsI3U aTOMHBIX SEp,
IpU ONUCAaHUM TPABUIBHO TPAKTOBaTh (PUIUYECKUH CMBICT HCTOIb3YEMBIX
BEJIMUMH, MX OOO3HAYCHUS W CIUHUIIBI, YKa3blBaTh (POPMYJIBI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYI0 BEJIMYUHY C JPYTMMH BEJIMYMHAMH, BBIYUCIATH 3HAUYECHUE
¢u3MYeCKOl BENUMYMHBI; AHATU3UPOBATH (HU3MUYECKHUE TPOIECCHl M SBIICHUS,



UCHOJNB3Yysl  (U3MYECKUE 3aKOHbl M  NpUHUMIBL: 3akoH Oma, 3aKOHBI
HOCJIE0BATEIBHOIO U MAPAJIJIEIBHOTO COEUHEHMSI IPOBOIHUKOB, 3aKOH JIKoyiis—
JleHua, 3aKOH  D3JIEKTPOMAarHUTHOW  WHAYKUWH, 3aKOH  MPSIMOJUHEHHOTO
pacnpoCTpaHEHUs! CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEJTOMIICHHS CBETA,
ypaBHeHUe OMHmTEWHa A (GoTod(d(eKTa, 3aKOH COXPAHEHUS SHEPIHH, 3aKOH
COXPAaHEHHUS MMIIyJIbCa, 3aKOH COXPAHEHMs JIIEKTPUYECKOro 3apsijia, 3aKoH
COXpaHEHHUsI MacCOBOI'0 YHCIIa, MOCTYyJaThl bopa, 3aKk0H pajloaKTUBHOTO pacrnaja,
IpU 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIp@XEHUE U YyCIOBUA (TpaHMIbI, O0OJacTH) NPUMEHUMOCTH; OIPEAEIATh
HaIpaBJIEHUE BEKTOPA MHAYKIIUY MAarHUTHOTO 11OJIs IPOBOJHUKA

C TOKOM, Cuibl AMIiepa ¥ cuiibl JIOpEeHIa; CTPOUTh M ONUCHIBaTh M300paKe€HUE,

CO37aBa€MO€ IIOCKUM 3€PKaJIOM,

TOHKOM JIMH30M; BBINOJHATH SKCIEPUMEHTHI MO HUCCIEAOBAHUIO (PU3UYECKHUX
SBJICHH W MPOLECCOB C UCIOJIb30BAHUEM NPSIMBIX U KOCBEHHBIX U3MEPEHUN: NpHU
3TOM (QOpPMYIUpPOBaTH MpoOJeMy/3aJady W TUIOTE3y Y4eOHOro 3KCIEPHUMEHTa,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOIO OOOpYAOBAaHHSA, MPOBOAUTH OIBIT U
(GopMyIUpOBaTh BBIBOJIbI; OCYIIECTBIATH MpPSMbIE U KOCBEHHBIE HW3MEpPEHUs
(U3MYECKUX BEJIIMYUH, PU 3TOM BBIOMPATh ONTUMAJBHBIN CIIOCOO M3MEPEHHUS U
VICITOJIB30BATh U3BECTHBIE METO/IbI OLICHKH ITOIPEIIHOCTEN U3MEPEHUI; NCCIEA0BATh
3aBHCHUMOCTH (PM3NYECKUX BEJIMYHMH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUM: MPH
TOM KOHCTPYUpPOBAaTh YCTAHOBKY, (DUKCHUPOBATH pE3yJibTaThl IMOJIYYEHHOU
3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUE TaOJIHIL U TpaMKOB, A€JIaTh BEIBOABI 10
pe3ysibTaTaM HCCJIEeIOBaHUs; COOOJaTh MpaBuia O€30MacHOrO TpyJa IpHU
IPOBEJCHUM HCCIEIOBAaHUI B paMkKax ydeOHOro »HKCIEpUMEHTa, Y4eOHO-
UCCIIENOBATENIbCKOM M TNPOEKTHOM  JIEATENBHOCTM C  HCIOJb30BAHHUEM
MU3MEPUTETBbHBIX YCTPOUCTB U JIA0OPATOPHOTO OOOPYAOBaHUS; peliaTh PACUETHBIE
3aJ]auM C SBHO 3aJJaHHOW (PU3MUECKON MOJIENbI0, UCTIOIb3Ys (PU3NUECKUE 3aKOHBI U
NPUHLINIIBI, HA OCHOBE aHajM3a yCJIOBHS 3a7aud BHIOMpATh (U3UYECKYIO0 MOJIETb,
BBIACISATh (PU3MUYECKHE BEIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIE NJisi €€ pEIIeHMUS,
MPOBOJUTH PACUETHI U OLICHUBAThH PEATTLHOCTH MOJYUYEHHOTO 3HaYeHUs (PU3UUECKOU
BEJIMYMHBI, pEIIaThb  KA4yeCTBEHHbIC  3aJayd:  BBICTpaWBaThb  JIOTHYECKH
HEIIPOTUBOPEUYMBYIO LIETIOYKY PACCYKIECHUN C ONOpPOM HAa M3y4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (U3UUECKHUE SIBICHMS; UCIOIb30BATh MPHU PEIICHUH y4eOHBIX
3alady  COBpPEMEHHbIE  HMH(POpPMALMOHHBIE  TEXHOJOTMU  JJid  TOHUCKa,
CTPYKTYpUPOBAHHUS, HUHTEPIPETAllMd W TPEICTaBICHUA Y4YeOHONH M HaydHO-
NOMyJIIpHOM MH(OpPMALIMU, TTOJYYEHHONW U3 Pa3UYHBIX UCTOYHUKOB, KPUTUUYECKU
aHAIM3UPOBaTh MOJIy4aeMylo HWHGMOpMaIuio; OOBACHATh MNPUHLMIBL JIEHCTBUS
MaIIlH, TpUOOPOB U TEXHUUYECKUX YCTPOICTB, pa3inyaTh YCIOBHs UX 0€30MacHOTO



MCITIOJIb30BAHUS B TOBCEIHEBHOM KU3HU; MPUBOJUTH IPUMEPHI BKJIaJIa POCCUMCKUX
U 3apyOexHBIX YUYEHBIX-(DU3UKOB B pPa3BUTHUE HAYKH, B OOBICHEHHE IPOILIECCOB
OKPY’KAIOLIET0 MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJOTUW, WCIOJIb30BAThH
TEOPETUUYECKHE 3HaHWS 10 (U3WKE B TOBCEAHEBHOW KM3HU 11 0OECTICUCHUS
0e30macHOCTH MpU 00paIieH!uH ¢ TpUOOpaMH U TEXHUYECKUMH YCTPOMCTBAMHU, JJIs
COXpaHEHUs! 370pOBbS U COOJIOJCHUS HOPM JKOJIOTMYECKOTO TIOBEJICHUS B
OKpY»Karollen cpefie; paboTaTh B IPYIIE C BHIMOIHEHUEM Pa3IMYHBIX COIIMATbHBIX
poJieii, TUTaHuPOBaTh pabOTy TPYMIIBI, PAIIMOHAIBHO PACPEAeATh 00s3aHHOCTU U
IJIAHUPOBATH JICSITEIbBHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJ€KBATHO OLEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pAaCCMATPUBAEMOMN MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuecTBo 4 DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (mudposbie)
Ne i/ HDOLDAMMEL o0pa3oBaTe/IbHbIE
porp Beero Konrpoabubie  IIpakTuieckue  pecypepr
padoThI padoThbI
Paznen 1. PUBUKA U METOAbI HAYYHOI'O ITO3HAHUSA
bu6mmoreka [IOK
1.1 ®du3uKa U METOJbl HAYYHOTO MMO3HAHUS 2 hitps://m.edso0.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunemaruka 5 https://m.eds00.ru/7f41bf72
bu6nmoreka [JOK
2.2 HuHamuka ! https://m.eds00.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHbBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.eds00.ru/7f410f72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 9 1 bubnuotexa [JOK

Teopuun

https://m.edsoo.ru/7f41bf72
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bu6mmoreka [IOK

[NPOTPAMME

3.2 OcHOBEI TepMOTMHAMHAKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHbl€ COCTOSIHUSI BEILIECTBA. bubmumorexa [IOK
3.3 @da30BbIE NIEPEXObI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pazgen 4. JIEKTPOJANHAMUKA
bubnuoreka [{OK
4.1 JneKTpoCTaTHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 51eKTpUYECKH TOK. TOKH B Bbu6mmoteka [JOK
A.2 Pa3JIMYHBIX cpenax 12 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PeszepBHoe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoJunuecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeEM (undpossbie)
Ne i/ Kontpoasubie | IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
Paznea 1. JIEKTPOJANHAMUKA
MarnuTtHoe nojue. IeKTpoMarHuTHast bubnnorexa [JOK
11 WHIYKIUS 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U1 BOJIHbI
MexaHU4YeCcKHe U 3JIEKTPOMArHUTHBIE bubmuoreka [IOK
2.1 KoJieOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHU4YeCcKHe U 3JIEKTPOMArHUTHBIE bubmuoteka [IOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bubmmoteka IIOK
2.3 Onrexa 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 24
Pa3znen 3. OCHOBBI CIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH
OCHOBBI cIEIIUAIBHON TEOPUHU bubmmoreka [JOK
3.1 OTHOCHUTEIIBHOCTH 4 1 https://m.edsoo0.ru/7f41c97c
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Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [{OK
4.1 D1eMeHThl KBAHTOBOM ONTUKHU 6 https://m.eds00.ru/7f41c97¢
bubnunoreka LIOK
4.2 Crpoenue aTtoma 4 https://m.edso00.ru/7f41c97c
bubnuoreka [{OK
4.3 ATOMHOE SApO S https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPHU3UKU 7 E:;ISSH/P/I;T:;(;??WI% 41c97¢
Hroro no pazneny 7
Pa3gen 6. OBOBIIAIOLIEE IOBTOPEHUE
but6mmorexa [IOK
6.1 O6obuatomee nosTopene 4 https://m.eds00.ru/7f41c97¢
Hroro no pazneny 4
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA OBA3ATEJ/IBHBIE YYEBHBIE
MATEPHAJIBI JJIAA YYEHUKA

» Ousuka, 10 xmacc/ Msakumes [.5., byxosne b.b., Corckuit H.H. mox
penakmueit [TapdpentreBoit H.A., AkninonepHoe obmectBo «M3maTenscTBo

«IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
®wuzuka : 10—11 k1. : moypouHOe IIIaHUPOBaHUE: TOCOOHE ISt
yuurenein obueodpaszosar. opranuzanuit/ B. . [unos.

—M. : IIpocseuienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

« https://urok.1c.ru/

https://educont.ru/

https://mob-edu.com/

https://www.yaklass.ru/
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