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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOXKEHUN W TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTesbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBanus ydyeOoHoro npeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3alUsIX Poccuiickoi denepauud, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MUupa oOydatomuxcs 10—11 kiaaccoB npu oOyueHun
ux ¢u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K mmaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yIbTaTaM OOYyYEHHUsI, a TAKKe
YUUTBHIBAET HEOOXOAWMOCTh peaaH3aliil MEXKIIPEJAMETHBIX CBA3€il (U3MKH C
€CTECTBEHHO-HAYYHBIMU yU4E€OHBIMU IIpeMeTaMu. B Hell onpeenstoTcs OCHOBHbIE
e U3ydeHUsl PU3NKK Ha YPOBHE CPEAHEro 00Iero oopa3oBaHus, MIaHUPYEMbIe
pe3ynbTaThl OCBOEHUA Kypca (PU3MKHU: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mo rojgaMm 00ydeHusl.

dusnka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueit u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT Xapakrep M pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJYYEHHsI HOBBIX MAaTEPHAJIOB C 3aJaHHBIMH CBOMCTBAMHM U Apyrux. M3ydyeHue
(bU3UKY BHOCUT OCHOBHOM BKJI1a/l B (DOPMHPOBAHUE €CTECTBEHHO-HAYYHOUN KapTUHBI
Mupa oOydJarormuxcsi, B (opMUpOBaHHE yMEHUN MPUMEHATh HAYYHBIM METO]
MO3HAHUS MPU BBITIOJHEHUU UMHU YY€OHBIX UCCIEA0BaHUM.

B ocHOBY Kypca Qpu3uKku 11l ypOBHS CpEHETr0 00IIero 00pa3oBaHus MOJIOKEH
PAI UIEH, KOTOPBhIE MOKHO PACCMATPUBATh KaK MPUHIIMUIIBI €70 TOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISECTCA JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lenoB (U3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TAK U1 COBPEMEHHOM (DU3UKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (u3mkKu
o0beMHEH BOKPYr (¢u3nueckux Teopui. Bemymmm B Kypce sABisercs
dbopMupOBaHUE MPENCTABICHUM O CTPYKTYpHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TNOTEHIHMana (PU3MUEeCKOM HayKH, OCMBICICHHE CBA3M Pa3BUTUS
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIMH, HPAaBCTBEHHBIMU
Y HKOJIOTUYECKUMU MTPOOTIEMaMHU.

Hoes npuxnaonou nanpaesnennocmu. Kypce Gpuzuku mpeamnoiaraetT 3HakoMCTBO
C IIUPOKUM KPYTOM TEXHMUYECKHX U TEXHOJOTHYECKUX TMPUIIOKEHUM M3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes »osxonocusayuu peanusyercs TOCPEACTBOM BBEICHHUS AJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTMH, a Takke OOCYXIEHHUA
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

CTep>KHEBBIMHU JJIEMEHTAMHU Kypca (PU3MKH HAa YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus SABIAIOTCA (pusmueckue Teopuu (PopMHUPOBAHUE TPEICTABICHUNA O
CTPYKTYpE MOCTPOEHUSI (GU3HUECKON TeOpUuH, posii (yHAaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MTPEAICTABICHUSIX O PUPO/JIE, TPAaHUIAX TPUMEHHUMOCTH
TEOpUH, JIJIsl ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKH peallu3yeTcsl MPEexe
BCEro 3a CUET OpraHU3alliyd IKCIEPUMEHTAIBHOU AESTENbHOCTU O00Yy4YaroIIUXCS.
J11st 6a30BOr0 ypOBHS Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIbHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOrpaMMe
no ¢u3nke OObEIUHEHBI B OOLIMN CIHCOK YYEHHMUECKHUX IMPAKTUYECKUX pPadoT.
Boigenenne B yka3aHHOM mepedyHe JabopaTOpHBIX pPadOT, MPOBOAMMBIX JUIS
KOHTPOJISI ¥ OIIEHKH, OCYIIECTBIIACTCS yYaCTHUKAMU 00pa30BaTeILHOTO IMpoliecca
UCXOJIsl U3 OCOOEHHOCTEW IUIAHMPOBAHUS U OCHalleHUs kaOuHeTa (usuku. [Ipu
3TOM OO0ecreunBaeTcsi OBJaJCHHE OOYYalOMIMMHCS YMEHHUSIMH IPOBOAMTH
KOCBEHHBIE H3MEPEHHUs, MCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
MIOCTaHOBKY OIIBITOB MO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bbosbiioe BHUMaHKE yAENSIeTCs PEIICHUIO paCUETHBIX U KaYE€CTBEHHBIX 3a/1a4.
[Tpu aTOM 7151 pacYETHBIX 3a]1ay MPUOPUTETOM SIBIISIIOTCS 33]1a4M C SIBHO 3aJJaHHOU
¢u3nYecKol MOZENbI0, MO3BOJIAIOIIME NPUMEHATh HW3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETpUpPYS 3HAHHUS U3
pa3HbIX pa3znesioB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
00BbACHEHHE MpOTEeKaHUsi (U3MYECKUX SBJICHMM W TPOLECCOB B OKpYXkarollen
KU3HU, TpeOyromue BbIOOpa (PU3MYECKOM MOACIM JJIi CUTYyallud IPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootserctBuu ¢ TpedoBanusiMu I'OC COO k MaTepranbHO-TEXHUYECKOMY
obecrnieueHnI0 y4yeOHOro mpouecca 0a30BbI ypOBEeHb Kypca (PU3MKH HA YPOBHE
cpenHero oOmero oOpa3oBaHMS JOJDKEH HM3y4aThCS B YCIOBUAX MPEIMETHOTO
KaOuHeTa (U3MKM WM B YCIOBHUSIX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKiIa. B xkabuHeTe PU3MKH JOJKHO OBITH HEOOXOJIUMOE
nabopaTopHoe 0OOpyZOBaHUE TSI BBIMIOJHEHUS YKa3aHHBIX B TPOrpaMMme IO
buU3MKe yUSHUYECKUX MPAKTUYECKUX PabOT M IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JlemoHCcTpanoHHOE  000pynoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHH  C
NPUHIIUIIOM MUHUMAIBHON JOCTAaTOYHOCTH U O0OECHeYMBAaeT IOCTAaHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JIEMOHCTpAIUi Jis
WCCJICIOBAHMSI  M3yYaeMbIX  SIBICHUW W  TMPOIECCOB, OMIIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe o0OOpymOBaHME ISl YYEHWYECKHMX TPAKTUUECKUX pPadoT
dbopMupyeTcss B BHJIC TEMAaTUYSCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOOydJaromuxcs. TeMaThudecKue KOMIUICKTHI
71a060paTOPHOTO OOOPYMOBAHMS JOJDKHBI OBITH TIOCTPOSHBI HAa KOMIUIEKCHOM
WCITOJIb30BAHUU AHAJIOTOBBIX W IU(POBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHid.

OCHOBHBIMU TIETISIMU U3Y4CHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

o (opmupoBanume wHTEpeca W CTpeMJICHUS OOYYAIONIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE WX HMHTEIUICKTyAIbHBIX W TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS ¥ (POPMUPOBAHHE
MCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opmMupoBaHME HAYIHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3YUSHUS OCHOB
CTpPOCHUS MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (dopmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
du3MYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTeIbCTB;

e (opmupoBaHMe TpenCTABICHUNA O PONM (PUIUKHU I PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTimkeHne dTUX TieNield 00eCTICUMBACTCSl PEIICHUEM CIEAYIONMX 3a/1a4d B

nporiecce u3yueHus Kypca GU3MKM Ha YpPOBHE CPEIHET0 00111ero oOpa3oBaHus:

e MpUOOpETEHHUE CUCTEMBI 3HAHUM 00 00X PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsX, BKIIOYAS MEXaHWKY, MOJEKYISIPHYIO (U3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHY;

e (dopMupoBaHWE YMEHHMH TPUMEHATH TEOPETHUYECKHWE 3HAHUS IS
oOBsicHEHUST (PHU3UYECKUX SBICHWUA B TPUPOJAE © IS TPUHATHA
NPAKTHYECKUX PEUICHHUH B MOBCEAHEBHOMN KU3HM,



e OCBOCHHE CMOCOOOB pELICHHUS pa3IUYHbIX 3aJad C SBHO 3a/laHHOM
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEILHOE
co3aanue (HU3NUECKON MOJIENH, aICKBAaTHOW yCIOBUSAM 3a1a4uH;

e TMOHMMaHHE (UBMYECKUX OCHOB M MPUHIMUIOB JECUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSIHUSA HA OKPYKAIOLILYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEIFHOTO TUIAHUPOBAHUS W MPOBEACHUS
(bU3MYECKUX SKCIEPUMEHTOB, aHAlIM3a W HHTepIpeTanuud UHGOpMaInH,
onpeeseHusl JOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHME YCJIOBMU JJisi pPa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU EATENBHOCTH.

Ha wusyuenme ¢usuku (6a30Bblii ypOBEHb) Ha YpPOBHE CPEIHErO OOIIETo
obpazoBanus otBojauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZEI0), B
11 xmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMme no (¢U3MKE IMepeueHb JIabopaTOpPHBIX U
NPAKTHUYECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YUHMTENb J€JaeT BbIOOp
pOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAWBHUIYaTbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.

COJEPXXAHUME OBYUYEHUA
10 KJTACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O NIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOABI NO3HAHUSA OKPYKAOILIETO
Mupa. Posb 3kcriepuMeHTa v TEOpUH B IPOLECCE TO3HAHUS IPUPOABI. DKCIIEPUMEHT
B (u3HKe.

MonenupoBanue (u3nuecKux sIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnveckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[TpuHIMIT COOTBETCTBHUS.

Ponp u Mecto ¢usuku B (GOpPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBsle M LU(QPOBBIE M3MEPUTEIbHBIE NPUOOPBI, KOMIBIOTEPHBIE
JATYUKU.

Pa3znea 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe aBmKeHHE. OTHOCHUTENBLHOCTh MEXaHHYECKOrO JBHIKECHUSL.
Cucrema otcuéra. Tpaekropus.



[lepemelienne, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTEpUAIIbHOW TOYKHM, MX NPOEKLUMH HAa OCH CHUCTEMBbI KOOPAMHAT.
CrnoxeHue nepeMereHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPJAWHAT, CKOpPOCTH, YCKOPEHHUs, IYTH M NEPEMELICHUS
MaTepHalIbHOW TOYKU OT BPEMEHHU.

CBoOomHOE TazieHue. Y CKOpeHHe CBOOOTHOTO TaIeHUS.

KpuBonnHeitHOE NBMKEHUE. [[BH)KEHNE MaTEPUATIbHON TOYKU MO OKPY>KHOCTH
C TOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHAsA CKOPOCTb.
[lepuon u yactora oOpanieHus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIHIOMETP,
JNBU)KCHUE CHAPSAOB, LEITHBIE U PEMEHHBIE ITEPEIayn.

Jlemoncmpayuu

Mopenp cuctemsl OTCYETA, WUIFOCTpALUs KUHEMATHYECKUX XapaKTEPUCTHK
JIBH>KCHUS.

[Tpeobpa3zoBanre ABMKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyXe U B PaA3pEKEHHOM IIPOCTPAHCTBE.

HaGnionenue aBuxkeHUs Teja, OPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTANBHO.

H3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTy Ipy ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanne COOTHOLIEHHST MEXAY NYTSIMHU, NPONMIAECHHBIMH TEJIOM 3a
IIOCJIEAOBATENbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM IPHU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTH.

N3ydenue aBuxeHUs Teia, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipyammn  otHocuTensbHOCTM  [ammnes. Ilepeeii  3akoH  HproToHa.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cyneprnosunuu cuil. Bropoii 3akon HerotoHa ajist
MaTepuagbHOW TOUKU. Tpernit 3aKkoH HproTOHA Jy1s1 MaTEpUATIbHBIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuna Tsxectd. IlepBas kKocmuueckas
CKOpOCTBb.

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



Tpenue. Bunpl Tpenust (mokos, CKoiabxeHus, kauenusi). Cuna tpenus. Cyxoe
Tperue. Cusa TpeHHs CKOJBKEHUS U cuiia TpeHus nokosd. KoagdunueHT tpenus.
Cuna conpoTUBIIEHUS IPU IBUKEHUHU TeJa B )KUIKOCTH WJIU Tas3e.

[TocTynarensHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamieHusa. [lnedo cuibl. YcioBus
paBHOBECUSA TBEPAOIO TEIA.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MOAIIUITHHUKH,
JBH>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHIL

3aBUCHUMOCTH CHJIbI YIPYTOCTH OT JAe(pOopMaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydenue aBmxeHHst Opycka Mo HaKJIOHHOW TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
PE3MHOBOM 00pa3siie, oT uXx aedopmMaruu.

HccnenoBanre yclIOBUM paBHOBECHS TBEPIAOTO TeJld, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3akonvl coxpanenus é mMmexanHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbc cuibl U U3MEHEHHE HMMITYJIbCa TENd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTtuBHOE IBUKEHHE.

PaboTa cuibl. MOIITHOCTH CHITBI.

Kunernyeckass sHeprus MaTepuanbHOW TOUYKH. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUMU.

[ToTeHunanbHas DHEPIUsl. [ToTeHunanbHas SHEPIus yIpYro
nehopMUpoBaHHON NPYKUHBL. [ToTeHIIManbHAas SHEPTHs Tea BOJIM3HU MOBEPXHOCTU
3eMuIH.

[loreHuuanbHble W HeMOTEHIMalbHble  cuibl.  CBs3pb  paboThI
HEMOTECHINAIBHBIX CUJI C ©3MEHEHUEM MEXaHUYECKOW DHEPTUH CUCTEMBI TEN. 3aKOH
COXpAaHEHUSI MEXaHUUYECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.



TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
IIPYKUHHBIM TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKECHHE.

[lepexon moTeHUMATbHON YHEPTHUH B KHHETUYECKYIO M OOPATHO.

Yuenuueckuui sxcnepumenm, nabopamopHuie pabomol

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAaKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBA3M paOOTHI CUJIbI C U3MEHEHHEM MEXAHUYECKOW 3HEPIUU
TeJIa Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgekyasipHast QU3nKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. uddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJenu CTPOEHUsl Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Mosiekys. KommuectBo BemecTsa. [locrossHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. Illkama Temmneparyp
Lenbcus.

Mopens  upneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOpPUHM HACabHOTO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpEIHEN KHWHETUYECKOM DSHEPIUM TEIUIOBOrO JBWXKEHUS uactul rasa. l[llkana
temneparyp KeneBuna. I'azoBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH JlanbToHa. M30mponeccsl B UAEATBbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBlIeHUE H3OMPOLECCOB: HM30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJT OPTaHUYECKUX COECINHEHUN.

OmnbITel 10 U Py3un KUAKOCTEN U Ta30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUS.

Mogaens onbita LlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAaHHE MEXMOJIEKYISIPHOTO
B3aUMOJECHUCTBUA.

Mopens, nurocTpupyronas Mpupoay JABICHHS T'a3a Ha CTEHKU COCyaa.



OneIThl, WUTIOCTPUPYIOIIME YPaBHEHUE COCTOSHMS MJICAJBHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEpPEHHI
00bE€Ma KOMHATBHI, IABJICHUS U TEMIEPATYPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEX]ly TapaMETPAMH COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepMmoanHaMuueckass cucrema. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOM
CUCTEMBI U criocoObl € u3MeHnenus. KoaudecTBo TemioTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  HWACAJIBHOIO  raza. Buuabl  Temuonepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKILIUS, U3JIy4CHHUE. Y AeNbHAs TEIJIOEMKOCTh BEILECTBA.
KosruecTBO TEIIOTH NpH TEIIIONEpEaaye.

[Tonsitue 00 amuabatHoMm mpouecce. I[lepBbli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHrne TepBOro 3akOHa TEPMOJMHAMUKHU K u3omporeccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBble  mamuHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi SHEpPruM B TEIUIOBbIX MamuHax. KoadduimeHt mnoiae3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero kosddummeHT mojae3HOro
NEHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPHUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOJUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUH PaOOTHI: BBUIET
npoOKK W3 OYTBUIKM MOJA JAEWCTBHEM CXKATOTO BO3AyXa, HarpeBaHue 3¢dupa B
JaTyHHOU TpyOKe myTéM TpeHus (BUICOEMOHCTPALINS).

W3MmeHeHune BHYTpEeHHEH SHEpTrun (TeMIiepaTyphl) Tejla Mpy Terionepeaaye.

OmnbIT 10 a1MabaTHOMY PACUIMPEHUIO BO3/AyXa (OIBIT C BO3LYIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, TBUTATENS] BHYyTPEHHETO CTOPAHMS, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

H3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoovt

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kumnenue. AOCOTIOTHAS U
OTHOCHUTENbHASA BJIAXHOCTh BO3AyXa. HacelieHHBIM nap. YaenbHas TeIuioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHUS OT JaBJICHUS.



Tsépnoe teno. Kpucrammmueckue u amopubie Tena. AHU30TPOIUSI CBOMCTB
kpuctamioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBieHue u
KpUCTAJUIM3aIus. Y IebHast TerioTa miasineHus. CyOoaumarus.

VYpaBHeHME TEMI0BOrO OanaHca.

TexHu4ecKkue yCTpOMCTBA M IPAKTHYECKOE INPUMEHEHHUE: TUIPOMETP U
IICUXPOMETP, KATOPUMETP, TEXHOJIOTUU IOJYyYEHUSI COBPEMEHHBIX MAaTEPHaJOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy NoHMKEHHOM JIaBJICHUU.

CriocoObI M3MepeHns BIAKHOCTH.

Ha0nronenue HarpeBaHusl M IUIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTAILIIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3mepeHne OTHOCUTENBbHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JinekTpoauHaMHUKAa

Tema 1. Inexkmpocmamuxa

OnexTpuzanus Ten. DINEKTPHUUECKUil 3aps. J[Ba BU1a 3IEKTPUUECKUX 3aPSI0B.
[IpOBOHMKHM,  AMAAEKTPUKM W MOJYINPOBOJHUKH. 3aKOH  COXpaHEHUs
AIIEKTPUYECKOTO 3apsia.

Bzaumopeiictue 3apsaoB. 3akoH KynoHa. TodeyHbIN 3JIEKTPUUECKUAN 3apsil.
OnekTpudeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  [IpuHuumn
CYyHEPHO3ULMU IJIEKTPUUECKUX IO0JeH. JINHMM HanpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabota cui anekTpocratudyeckoro nois. [lorenmuan. Pa3HocTh mOTEHIMANOB.
[IpOBOAHUKN W [HUBJIEKTPUKHA B DBJIEKTPOCTATHYECKOM Tosie. [[udnekrpuueckas
IIPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TNIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpoHCTBa M NPAKTUYECKOE NPUMEHEHHE: SIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTaTHUECKasi 3allUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIEHCATOpP, KONMMPOBAJIBHBIN anmapar, CTpyHHbINA IPUHTED.

Llemoncmpayuu

YCTpONCTBO U IPUHIIUII ICHCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B JIEKTPOCTATUIECKOM IIOJIE.

DnexTpocTaThyecKas 3aluTa.

JIMPAEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.



3aBUCUMOCTh  3JIEKTPOEMKOCTU IUIOCKOI'O KOHJEHCAaTopa OT  ILUIOMIAau
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3mepeHne 2neKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS 3JIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuina Toka. [IoCcTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa LeTH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEILIECTBA.
[locnenoBarenpHOE, IapauIeIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYILIAsi CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akoH Oma 11 MOJTHOM (3aMKHYTOM) 3JIEKTpH4YecKoi 1enu. KopoTkoe 3ambIkaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBIIEHUS METAINIOB OT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpOBOIHUKMU. CobOcTBeHHas u pUMeCHast MIPOBOAUMOCTD
oJTynpoBOIHUKOB. CBoOMCTBa p—n-niepexosa. [lomynpoBoHIKOBBIE TPUOOPHI.

ONeKTpuyecKuidi TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJHUTOB.
DJIEKTPOJIUTAYECKAS AUCCOUMAIUS. DIECKTPOJIN3.

DneKTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATENbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJIBTMETpP, PEOCTaT, HWCTOYHUKMA TOKA, OJJICKTPOHATPEBATEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN U0/, TaJIbBAHUKA.

Llemoncmpayuu

N3Mepenune CHilbl TOKa U HANPSIKEHHUS.

3aBUCHUMOCTh COMPOTUBIICHUS UIMHAPUYECKUX HPOBOJHUKOB OT JIJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

CMenmaHHOe COeIMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHHe
rajJbBaHUYECKOIO DJIEMEHTA U OLICHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTb CONIPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB NEKTPOIUTOB.

HckpoBoii pa3psa U IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.



Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydeHne cMEmaHHOI0 COEIMHEHUS PEZUCTOPOB.

M3mepeHne 3JIeKTPOABUKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHBJICHUS.

HabGmronenue snektposnnsa.

MexnpeaMeTHbie CBSA3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce oCyIIeCTBIsIETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meoxcnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOTO
NO3HAHUS: SIBJICHUE, Hay4YHbIH (DakT, rumoresa, (u3nyecKas BEITUUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: penieHWe CUCTEMbl YpaBHEHHWH, JIMHEWHas (QyHKIus,
napa6osa, runep0oiia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOEKLIMH HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KHBOW mpupojae, Auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPTraHU3MOB (BUIbI TEIUIONEPENAyuH, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SBJIICHUS B dKUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHASI MAacCa, TEIIOBBIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEN U Ia30B,
DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  AJIEKTPOJUTHUYECKAas  AUCCOLMALNS,
raJjbBaHHKA.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHHEM MEXaHU3MOB,
y4€T TpEHMS B TEXHUKE, NOAIIWITHUKH, HCIOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET W JApPYrue), IBUTaTelb BHYTPEHHEIO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
IIOJIyYEHHsI COBPEMEHHBIX MATEPUAIOB, B TOM YMCIIE HAaHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHArPEBATEIIbHbBIC npuodopHI,
AIEKTPOOCBETUTEINbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMKUKAa
Tema 3. Macnummnoe nose. In1eKmpoMazZHUMHAA UHOYKYUA
[TocTtostHHBIE MarHuTHL. B3anmMoAencTBHE NOCTOSSHHBIX MATHUTOB. MarHuTHoe
roJie. BekTop MarHMTHOM MHAYKIUU. [[pUHIUIT Cyniepno3uiu MAarHUTHBIX TOJIEH.



Jlvaum MarmuTHOM wWHAyKUMH. KapThHa JIMHUKA MAarHUTHOW HWHAYKUHHW TOJIS
MMOCTOSIHHBIX MarHuTOB.

MarautHOe 1OJIe NPOBOJHMKA C TOKOM. KapThHa nuHWUNA WHAYKIUU
MAarHUTHOTO TOJSl JIJIMHHOTO MPsIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaencTtBue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULIBI
B OJTHOPOJIHOM MarHUTHOM moJie. Pabota cumsl Jlopenia.

SIBneHne DIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEeKkTOpa MarHUTHOM
WHIYKIUU. ODJEKTPOJBIKYIAs CUla HWHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »snekTpuyeckoe moJie. OJEKTPOABIXKYILAS Cuila HUHAYKIWU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATENBHO B OJJTHOPOJHOM MarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKIHMHU. OJIEKTPOJBIXKYIIAs  Ccuja
CaMOUHIYKIIUU.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABUIATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTHUIL], UHIYKI[MOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUJIBI MHAYKIHUU OT CKOPOCTH WM3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanue AEHCTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHOM UHAYKIIHUH.



Paznen 5. KoJsiebanusi 1 BOJIHbBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbIE KOE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
["apmonunueckue kosiebanus. Ilepuona, yactora, amrmmTyna U (asa kojeOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHUYECKHUX
kosneOanuii. [IpeBpaiienue 3Heprun Npu rapMOHNYECKUX KOJIeOaHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCTbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHWYECKUMU U
AIIEKTPOMArHUTHBIMU KoJsiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJ€ATBHOM KOJI€OATEIHbHOM KOHTYDE.

[IpencraBienne o 3aTyxaromux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennbiii  TOK. CHUHYCOMJANbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA WU
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTIUU B TIOBCEIHEBHOM KU3HMU.

TexHuyeckue ycTpoWCTBAa M MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYECKHIM
3BOHOK, T€HEpPaTOp NEPEMEHHOTO TOKA, TUHUU JIEKTPOIEpeaay.

Llemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATeNbHONM CUCTEMBI (TMPY>KUHHBIA WU
MaTEeMaTUYECKU MASITHUK).

HaGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanue cBOMCTB BIHYXICHHBIX KOJIeOaHUH.

Habmonenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuusiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANIPSDKEHHST OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3zonanc mnpu mocienoBaTENbHOM COEJUHEHHM PE3UCTOPa, KaTYIIKU
WHYKTUBHOCTH U KOHJIEHCATOpa.

Mopenp TMHUY IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanre 3aBUCMMOCTH TIEPHOJa MAJBIX KOJIEOAaHWH Tpy3a HA HUTHU OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanne nepeMeHHOTO TOKA B LIEMH U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.



Tema 2. Mexanuueckue u 3I1eKmMpoOMAZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YycioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHusT W JyIMHA BOJIHBL. [lomepedHble W MPOJOJIbHBIE BOJIHBI.
WnTepdepenius u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBL. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XXE€HHUE, MPEIOMIICHUE, TOISpU3alus, AUPpaKIys,
uHTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME DIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguoCBs3u U TeneBuacHusA. Pagnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKue yCTpPOMCTBA M INPAKTUYECKOE IIPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

O0pazoBaHue ¥ pacIpOCTPAHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmtomeecs Te10 Kak HCTOUYHUK 3BYKa.

HaOntonenue otpaxeHus U NpeIoMIEHUST MEXaHUYECKUX BOJIH.

Hab6monenue natepdepeHny U AUPpaKkiud MEXaHHUYEeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH HU
4acTOTOMN KoJeOaHU.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIIEHUE,
noJisipu3anus, 1udpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsAMOIMHENHOE pacHpOCTpaHEHHE CBETa B
oxgHopoaHou cpexe. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoenue nzo0OpakeHuil B
IIJIOCKOM 3€pKaje.

ITpenomiienue cBeTa. 3aKOHBI ITPETOMIIEHUS CBeTa. AOCONIIOTHBII OKa3aTelb
npenomieHus. [lonmHoe BHyTpeHHee orpaxenue. [IpenenbHbId yros IOJHOrO
BHYTPEHHETO OTPAKEHUSI.

HMucnepcus ceera. CinoxHblil coctaB Oenoro cseta. LBer.

Cobuparouiye 1 paccenBaroniye JMH3bl. ToHKas T1MH3a. DOKYCHOE pacCTOSIHUE
U ONTUYECKasi CWJIa TOHKOW JMH3bL. [locTpoeHne n3o0paxeHuilt B coOuparomux u
paccenBaromyx JuH3ax. @opmyiia TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JTMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONITUKH.



BonnoBass ontmka. WuTtepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
YcnoBust HaOMONEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpaxuus cBera. JludpakiuoHnHas peméTka. YCJIOBHE HaOI0ICHUS
INIABHBIX ~MAakKCUMyMOB IIpM  NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TG PAKIIUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue yCTpOMCTBa M IMPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOISIPOUSI.

Llemoncmpayuu

[IpsiMoIMHEHOE pPACIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTtuueckue mpudOpHI.

[lonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanne cBOMCTB M300paXE€HUM B JIMH3AX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaGmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOIIBbIO TPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIbIO TU(DPAKINOHHON PEIIETKY.

HabGnronenue nonsipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

W3mepeHne nokazaresis NpesioMJIEHUs CTEKJIA.

HccnenoBanre cBOMCTB M300paXE€HUM B JIMH3AX.

HaOmronenue aucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieIUAJIBHON TEOPHH OTHOCUTEIBHOCTH

[ paHuIIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHMKHU. [locTynaTel criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTU: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETA B BAKYYME,
MIPUHIUIT OTHOCUTEILHOCTH DWHITEHHA.

OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHHU M COKpAICHUE
JUTVHBI.

OHeprus U UMITYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUeH U UMILYJIbCOM PEISTUBUCTCKOW YaCTULIbI. DHEPIHs
IIOKOSI.



Paznea 7. KBantoBasi pusuka
Tema 1. Dnemenmol KBAHMOBOU ONMUKU
®dotonbl. opmyna [lnanka cBs3u sHEpruu GOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.
OTtkpeiThe 1 ucciaegoBanue ¢poroddpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI

dororddekra. YpaBHenue OiHITeNHHA Uit PoTtorddekra. «KpacHas rpaHuiia»
dboTorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.
XUMHUYECKOe NJeICTBUE CBETA.
TexHruecKue YyCTpONCTBA U MPAKTHUECKOE MNpPUMEHEHHE: (OTOIIEMEHT,
doromaTuuk, coHeuHas OaTapesi, CBETOIUO/I.
Llemoncmpayuu
®dotoadekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanne 3akoHOB BHeIHEro GoTodddexra.
Ceeroauo.
Conneunas Oartapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmnbiTel Pe3epdopia mo paccessHuIO 0 -4acTHII.
[Lmanerapnas mopens aroma. Ilocrynmatel bopa. M3nydenue wu morioumieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOrO YPOBHSI PHEPrMM Ha Apyroil. Buabl
cnekTpoB. CIIEKTp ypOBHEN 3HEPIUHU aTOMa BOJOPOAA.
BonnoBble cBoiicTBa yactuu. Bonnasl ne bpoitnsa. KopnyckynsipHO-BOJHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITbIOTED.
Jlemoncmpayuu
Monens onbiTa Pezepdopra.
OnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HaOnronenue nuHeyaThIX CIEKTPOB U3IIyYECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl
HaOmronenue muHeRYaToOro CrekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpoeHUsl snapa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pezepdopia no onpeneneHuto cocraBa paiioakKTUBHOTO

u3nyuyenus.  CoiictBa  anbda-, ©Oera-, ramma-usiydeHus.  BrnusHue
PaAMOAKTUBHOCTHU HA KMBBIE OPTaHU3MBI.



OTkpbiTHE TIpOTOHA W HeWTpona. Hykmonnas mozpens siapa I'eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe yucio sapa. M30tormsl.

Anbda-pacniaa. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JIydeHHE. 3aKOH PAJIHOAKTUBHOIO pacIaja.

OHeprus B34 HYKJIOHOB B sape. SAnepHbie cuibl. Jlegext maccsl sapa.

Snepneie peakunu. [lenenue n cuHTtes suep.

Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnembl W MEPCHIEKTUBHI
AJIEPHOU SHEPTETUKHU. DKOJOTUYECKHE ACIIEKTHI IIEPHONU SHEPTETUKH.

OneMeHTapHble yacTULbl. OTKPBITHE IO3UTPOHA.

MeTo bl HaOIIOIEHUS U PETUCTPALIUH DJIEMEHTAPHBIX YaCTHULL.

dynaameHTanpHbIe B3aUMOAeHCTBU. EqMHCTBO (hr3nueckoi KapTUHBI MHpa.

TexHuyeckue yCcTpOMCTBA U IPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buiibcona, siiepHbIi peakTop, aToMHast 6oMo0a.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOLINX YACTHUL.

Yuenuueckuui sxcnepumenm, nabopamopHuie pabonol

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTorpadusim).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl pa3BuThs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Buna 3Béznnoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, TUIAHETHI, UX BUAUMOE
JBH>KCHUE.

ConneuyHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounuk sHeprun CosiHIA U 3BE3.
3BE3BI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J(MarpaMma «CHEKTpalbHBIM Kilacc —
CBETHUMOCTB». 3BE3MBl IJIaBHOW MOCJIEI0BATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOW MOCJIENOBATEIBLHOCTA. BHYTpEeHHEE CTpoecHHUe
3B€311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BOIonuM CoJiHIA U
3BE3/. DTallbl )KMU3HU 3BE3].

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenwe m aBmxkeHue CoiHIA B
[Nanaktuke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpPHBIE NBIPHI B AIpaAX
raJaKkTUK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raimakTuk.
Teopus bonpiioro B3peiBa. PeMkTOBOE M3MyUEeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Vuenuueckue nabnrooenus



HaOmronenuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JJI ONPEICIICHUS TMOJI0KEeHNUS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOMyIIapus U IPKUE 3BE3IbI.

HaGmronenus B Teneckon JIynsl, miianet, Mieunoro Ilytu.

O6o01maromee NOBTOPeHUE

Pons ¢usmku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M TUYECKOH cdhepax ASSITEIHPHOCTH YeJI0OBEKa, POIb K MECTO (PU3UKH U
aACTPOHOMHUU B COBPEMEHHOW Hay4yHOUH KapTHHE MHUPA, poJib (PU3MUECKON TEOpUU B
dbopMHpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON
KapTUHBI MHUpa B O0HIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (hakT, TUMOTe3a, (Pu3nyeckas BeIUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIEHHWE CUCTEMbl YPaBHEHUH, TPUTOHOMETPUYECKUE
GyHKIIUUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPhl U MX IMPOCKIHMH HAa OCU KOOPIWHAT, CIOXKEHUE BEKTOPOB,
IPOU3BOHBIC D3JIEMEHTAPHBIX (QYHKIUN, MPU3HAKK MOAOOUS TPEYroJIbHUKOB,
OTpeIeJICHHE TUIOMIAIN TIIOCKUX (Uryp u o0béma Tell.

buonoeusa: »nektpuueckue SBICHUS B JKUBOW Mpupojie, KoseOaTeabHbIe
JBUKEHHS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUSA B )KUBOMW MPUPOJIEC, TEUCTBUE
paJuanuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
TEJ, MEXaHW3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPATIbHBIN aHAIN3.

l'eocpagusa: wmarHWTHBIE TIONMIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX DY,
dhoToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICEHUH.

Texnonocusa: NWHUAKM DJIEKTPOINEpEAAdy, TEHEPATOP MNEPEMEHHOTO TOKa,
AIEKTPOABUTATENb, WHAYKLUWOHHAS I€Yb, pajap, PaaUuONpPUEMHUK, TEIEBHU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN anmapaT, BOJIOKOHHAs OITHKA,
coJiHeuHas OaTapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpETHETO OOIIero
obOpasoBanus (0a30BbIN YPOBEHB) OJDKHO OOECIEYUTH OCTHXKCHHUE CIIETYFOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTO mpeaMeTa «Du3nKay AOHKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYyYalOIMMXCA PYKOBOICTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEHW TMO3HMIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOIrO O0O0IleCcTBa, PACIIMPEHUE KU3HEHHOIO
ONBITa U OMBITA JEATEIILHOCTH B IMPOIECCE peaM3allui OCHOBHBIX HAaNpaBICHUN
BOCIIUTATENBHOU ESITENLHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUIICKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKHX T'yMaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)kKAaHCKOTrO
o0111ecTBa, y4acTBOBAaTh B CAMOYIPaBiIeHUU B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMO/ICICTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU C
X QYHKIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPAXKAAHCKON UIEHTUYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBbIE HOPMBI M IICHHOCTH, B TOM YHUCIIEC B
JEATEIbHOCTU YYEHOIO;

OCO3HaHUE JIMYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYAsi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero Gpusndeckon Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccun u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00J1acTH
(GU3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPOooIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUN B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HAaNpaBIECHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3y4eHHUs (PU3HKHU OCYLIECTBIIATH IPOEKTHYIO U UCCIIEOBATENBCKYIO IEATEIbHOCTD
VHIUBUyAJIbHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JEATEIbHOCTH, 3a]1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalr3a UMEIOIIUXCS
MaTE€pPUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUMN NEITEILHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCIOBUSAX PEaIbHOT0, BUPTYaAJILHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eMCTBUSA:
BJIAJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUYEBBIMU IOHATHUSMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BIIAJICTh HAaBBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOEKTHOMN NESITEIIbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TTOUCKY
METOJIOB pelieHusl 3a1ad (U3NIECKOTO COJCPKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMHM JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAUHA, MPEeOOPa30BaHUI0O M MPUMEHEHHUIO B PAa3IMYHBIX yUeOHBIX
CUTYaIMsIX, B TOM YHCJIC TIPH CO3aHUH YYCOHBIX MPOEKTOB B 00yacTu (pu3ukw;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHWs 3a7addl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTb M (opmynupoBaTh COOCTBEHHBbIE 3a/laud B 00pa3oBaTesIbHON
JESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3UKY;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHSIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (U3MKEe B MPAKTHUECKYl0 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJCH, MPEIaraTh OpUTrHHAIBHBIC TTOAXOAbI U PEIICHHUS,

CTaBUTH MPOOJEMBI U 33/1a9H, JOMYCKAIOIINE ATbTePHATUBHEIE PEIICHUS.

Pa6ora ¢ undpopmaunmeii:

BJIAJI€Th HABBIKAMHU MOJydYeHUs] UHPOpManuu (HU3MUECKOTO COJEPKAHUS U3
WMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IOUCK, aHaJu3,
CHUCTEMATH3AIMI0 W WHTEPIPETAUi0 HWH(DOpMAIMK pa3IUYHBIX BUAOB U (opM
MIPE/ICTABJICHHUS;

OIICHUBATh JOCTOBEPHOCTH HHPOPMALIHH;

UCIIOJIb30BaTh  CPEICTBA  MH(OPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHIA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3a/1a4 ¢ COOTI0ZICHUEM TPEOOBAHMM A)PTOHOMHKH, TEXHUKH O€30TaCHOCTH, TUTHUEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HH(OpMAIMOHHOU
0€30ITaCHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOTO COJIEp>KaHUS B Pa3IMyHBIX (opmarax ¢
y4€TOM Ha3zHAYeHUsSI MHPOPMAIIUU U TIEJICBOM ayIUTOPUH, BEIOMpPAs ONTUMAIIbHYIO
dbopMy TIpeICTaBICHUS I BU3yJIU3AIUH.

KoMMyHHKATHBHBIE YHHBeEPCcAJIbHbIE YyUeOHbIe TeiiCTBUS:
OCYIIECTBIISITH OOIIEHUE HAa yPOKax (PU3UKHU U BO BHE-YPOUHOU JIEATEITLHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(DJIMKTHBIX CHUTyalluii W CMsT4aTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOI0 TOYKY 3PEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IMOHUMAaTh M MCIIOJb30BaTh NPEUMYIIECTBA KOMAHIHOM M WHIMBUIYaJIbHOU
paboTHI;

BBIOHMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT'0 WICHA KOJIJIEKTUBA,;

MIPUHUMATh LEJIM COBMECTHOM  JEATENbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JECUCTBUU,
pacmpenienisaiTh poJii ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3YJIbTaThl
COBMECTHOU paloTHI;

OIICHMBATh KaYECTBO CBOETO BKJIa/Ia M KAXKJOTO YIACTHUKA KOMAHIbI B OOIITUH
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE MPOEKThI, OLECHUBATH MAEHU C TO3ULIUU HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUUYECKON 3HAYUMOCTH;

OCYWIECTBJISITh MMO3UTUBHOE CTPATETHUYECKOE IIOBEJACHUE B PA3JIUYHBIX
CUTYaIUsX, POSIBISATH TBOPUECTBO U BOOOPAXKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIEe 1eHCTBUS
Camoopranusanmus:

CaMOCTOSITEJIBHO OCYILECTBIISATh MMO3HABATENbHYIO AESTENBHOCTh B 00JIaCTH
(U3MKM M aCTPOHOMMHM, BBISABIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ1a4, [JIaH BBIMOJIHEHUS NMPAKTUYECKONU paboOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEANOYTEHUN;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CHOocOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESATEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJE€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUH M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJITATOB U
OCHOBAaHUM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYal[iH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TMPUHUMATHh PEIIEHUS IO WX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIHM3€ pPe3yJbTaTOB
JIeSITEIEHOCTH,

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIM3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporiecce mocTrKeHUs TMYHOCTHBIX PE3yIbTaTOB OCBOSHUS IIPOTPAMMBI IO
dbuzuke IS YPOBHS CpEIHEro oOmero oOpa3oBaHUs Yy OOydYaroNIUXcs
COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN WHTEJICKT, MIPEAMOIaT AFO I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CTIOCOOHOCTh MIOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON dMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUSA, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh AAaNTUPOBATHCS K
IMOILIMOHATBHBIM U3MEHEHHSIM U MTPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKIIOYAIOIICH CTPEMIICHHUE K JOCTIKEHUIO e U
ycrexy, ONTUMU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HUCXOJs M3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHHE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIHKTHI.

NPEJIMETHBIE PE3YJIbTATBI

K xoniy o0yuenus B 10 kiacce npeMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIINXCSl YMEHUM:

JIEMOHCTPUPOBATh Ha TMPUMEpPax pojb U MeCcTO (U3MKU B (POpMHpOBAHUU
COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYECHHBIX (U3UYECKUX MOJIEIEeH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAJbHBIN a3, MOJIEIIM CTPOCHHUS T'a30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU pelieHnU (PU3NUECKUX 3a]1ay;

pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
ANEKTPOIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKEHHUE,



CBOOOJIHOE MMAaJIEHUE TEJl, IBMXKEHHE MO OKPYKHOCTH, WHEpLUs, B3aUMOJEHCTBHE
Ten, auddys3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHE XKUAKOCTEH M TBEPABIX TeJ,
U3MeHeHne o0bEMa TeN MpU HarpeBaHUU (OXJIAXKACHHH), TEIJIOBOE PaBHOBECHE,
UCIIApEHUE, KOHJICHCAlus, IUIaBICHUE, KPUCTAJUIM3alus, KUIICHHUE, BJIAXXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUs ra3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBA3b MEXKJy NapaMeTpaMH COCTOSHHS T'a3a B U30IPOLECCAX, IEKTPU3aLHUs Tel,
B3aMMO/JICHCTBUE 3apsAJIOB;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIONb3Yysd (PU3NUYECKHE BEJINYMHBIL:
KOOpJMHATA, IyTh, IEPEMELICHUE, CKOPOCTb, YCKOpPEHHME, Macca Teljla, CHIIA,
UMITYJIBC Te€Jla, KUHETHYECKash DHEPrus, MOTCHIUANbHAs DHEPIUs, MEXaHU4eCKas
paboTa, MexaHMYeCKas MOIIHOCTb, NpPHU ONHMCAHUM TMPABUIBHO TPAKTOBATH
(Gu3NYECKUI CMBICT HCIOJB3YEMBIX BEJIMYUH, WX OOO3HAUEHUS U EIUHHIIBI,
HaXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE JAAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTUMHU
BEIIMYMHAMU;

ONMCHIBATh HM3YyYEHHbIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SBJIECHUS,
UCTHIONB3Ys (M3MUECKHE BEIWYHMHBI: JaBICHHE Trasa, TeMIeparypa, CpexHss
KHMHETHYECKasi 3HEPIusl XaOTUYECKOro JBH)KEHHSI MOJIEKYJI, CPEIHEKBaApATHUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHss JHEprus, pabora rasa,
KOA(Q(QUIMEHT IMOJIE3HOTO JEHUCTBUS TEIUIOBOTO JABUIATENsl; IPU ONMCAHUU
IPaBWIBHO TPAKTOBAaTh (UBUYECKUNH CMBICT HUCHOJB3YEMBIX BEJIMYHMH, HX
0003HAaUeHHsT W €IUWHUIBI, HaXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(U3UYECKYIO BEIMUMHY C APYTUMHU BEJIMYHUHAM;

ONMCBIBATh U3YYCHHBIC DJIEKTPUYECKHE CBOKMCTBA BEUIECTBA U AIEKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCIIONB3Ysl (PU3UUECKUE BEIMYUHBL: AIEKTPUUYECKUI 3aps,
IIEKTPUUYECKOE I0JI€, HANPSKEHHOCTD MOJIS, MOTEHUMAJ, pa3HOCTh MOTEHLINAJIOB;
OpU ONHCAHUM TMPABWIBHO TPAKTOBATh (DU3MUECKH CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3NYECKYIO BEIMUMHY C IPYTMMH BEINYMHAMY;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAaHEHHS MEXAHUYECKOM HHEPruu, 3aKOH COXPAaHEHHsS HWMIIYJIbCa,
IPUHIUI CYNEPIO3UIMKM CWI, NPUHLUII PAaBHOIPABUS HHEPLUAIBHBIX CHUCTEM
OTCUY€Ta, MOJIEKYJSIPHO-KMHETHYECKYK0 TEOPHUIO CTPOCHMUS BELIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKON DHEPTUU TEIJIOBOIO JBHIKEHHS MOJIEKYI C
abCOIOTHON TeMIlepaTypoM, MepBbI 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPaHEHUS
JNEKTPUYECKOr0 3apsna, 3akoH KyloHa, Npu 3TOM pa3iavyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMATUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIBL,
00J1acTH ) MPUMEHUMOCTH;



OOBSACHSATH OCHOBHBIE MPUHITUIIBI IEHCTBUS MAILIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOr0 MUCIOJIB30BaHUS B MOBCEIHEBHOM
KU3HH;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3UYECKUX SBJICHUM U
MPOIIECCOB C HCMOJb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHI, MPH 3TOM
dbopmynrpoBath mpobieMy/3anady ¥ TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PY10BaHMsI, TPOBOAUTD OMBIT U (POPMYIIMPOBATH
BBIBO/IbI;

OCYLIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI (U3HUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs M HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUM, NPH 3TOM KOHCTPYMPOBATH YCTAaHOBKY,
(bUKCUPOBATH PE3YNIbTATHI MOJTYYEHHOU 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH B BUJIE
TabNIUI U TpauKOB, JIeJaTh BHIBOBI MO PE3yIbTaTaM UCCIEAOBAHUS;

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESATEIbHOCTH C MCHOJb30BAHHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1IAOOPATOPHOIO
000pyI0BaHUS;

pemate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (PU3HUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aJa4u
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIIACIITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXoAUMbIEe i1 €€ pElIeHHs, TPOBOJUTh PAacy€Thl U OLEHUBATH PEATBHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3HUUYECKOU BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUN C OMOpPOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
dbuznyeckue SBJICHUS,

MCITI0JIb30BATh MIPH PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE THGOPMAIIMOHHbIE
TEXHOJIOTHH [IJISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAUUN U IPEICTABICHUS
yu4eOHOW W HAy4HO-TIOMYJIAPHOM WH(GOpMALMU, TOIYYCHHOM W3 Ppa3IUYHbIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIydaeMyto HHPOPMAIHIO;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAYKU, 00BbSICHEHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 11O (PU3MKE B TOBCEIHEBHOM JKU3HU AJIs
obecnieyeHrs 0€30MacCHOCTH TMpPH OOpaIllleHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUS 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPYKAIOLLEH CpelIe;



paboTath B TIpYyIIE C BBIIOJHEHUEM Pa3JUYHBIX COLHMAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TPyNIbl, pPALMOHAIBHO pACIpeAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JESTEIBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ| KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xoH1ty o0yuenus B 11 kiacce npeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUaIOIIUXCSl YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3uKu B (HopMHpOBaAHHUU
COBPEMEHHON Hay4yHOW KapTHHbI MHUpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKU HU
TEXHOJIOIMM, B IMPAKTUYECKOM AEATEIbHOCTU JIIOJEH, LIEIOCTHOCTh U €IUHCTBO
(u3nYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIENCH:
TOYEYHBIW JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, SIEPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJI€JIb aTOMHOIO siipa IMpPH PEIIEHUU (PU3NUECKUX
3ajay;

pacrno3HaBaTh (pU3nMUecKe sBICHUS (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBHE
MarHuToOB, DJJIGKTPOMAarHUTHasT MHIYKLUSA, JACMCTBME MAarHUTHOIO II0JI1 Ha
IPOBOJAHUK C TOKOM M JBWXKYILUMHCS 3apsl, JEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, NPETOMIICHHUE,
uHTepdepennus, audpakuus W TOJSpPU3ALUs  CBETa, JTUCHEPCUs CBETa,
dboTtoanekTpudeckuiit 3ghexT (hoTodrddhexT), cBeTOBOE AaBiIeHHE, BOSHUKHOBEHUE
JUHEMYaTOro CIEKTpa aToMa BOAOPOAA, €CTECTBEHHass M MCKYCCTBEHHas

PaauOaKTUBHOCTD;
ONKCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPHUUYECKYI0  IPOBOJUMOCTh  Pa3jgU4HBIX  Cpel) U

AIIEKTPOMArHUTHBIE SBJIEHUS (TIPOLIECCHI), UCHOJIb3Ysl (DU3NYECKUE BEITUUYHHBDIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
COINPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIas cuila, paboTa TOKa,
WHJYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTb
KATyIIK{, HEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOTO IOJIEH, NEepUOJ M YacToTa
KoJjeOaHuii B KoyeOaTenbHOM KOHTYpE, 3apsil U CHiIa ToKa B IIpolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOSHUE U
OTNTHYECKasl CHJIa JIMH3BI, TIPH OMHCAHWUU TPABWIBHO TPAKTOBATh (DU3UUECKUN
CMBICJT HCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHWsS W €IUHUIIBI, YKa3bIBaTh
(b opMyIIbl, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUUHY C IPYTUMH BETUYHMHAMMU;

ONUCHIBATh H3YYECHHBIE KBAHTOBBIE SBICHHUS M TPOLECCHl, HCIOJIb3Ys
bu3nyeckue BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPHUOJ MOJTypaclaaa, SHEPTUs CBSI3U



aTOMHBIX fJ€p, MPH OINHUCAHUU NPABWIBHO TPAKTOBaTh (U3MUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYHH, MX OOO3HAUYEHHA M EIUHHIIBI, YKa3bIBaTh (POPMYIIBL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU BEJIUYHMHAMU,
BBIUUCIIATH 3HAaU€HUE (PU3MUECKON BEIIMUUHBL;

aHAJIM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBIECHUS, UCIONIB3Ys (PU3HUECKUE
3aKOHBI U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI TIOCJIEA0BATENBHOTO U MapajIeIbHOIO
COCAUHEHHsI TNPOBOJHUKOB, 3akOoH Jlkoyis—JIeHnma, 3aKOH 3JIEKTPOMAarHUTHOU
VMHIYKIUH, 3aKOH IPSIMOJIMHEHHOTIO PaCIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHUE DWHINTEWHaA s pororddekra,
3aKOH COXPaHEHUS DHEPIUH, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPaHEHUs
IIEKTPUYECKOrO 3apsA/ia, 3aKOH COXPaHEHWs MacCOBOI'0 YMCIA, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHULbI, 00JacTH)
PUMEHUMOCTH;

ONpEIENATh HAIIPABIEHUE BEKTOPAa MHIYKIIMM MAarHUTHOI'O MOJISl POBOJIHHKA
C TOKOM, cuJibl Ammnepa u cuisl JlopeHua;

CTPOUTh M ONHCHIBATh H300paXEHHE, CO3/1aBaeMO€ IIJIOCKHM 3€pKalioM,
TOHKOH JIMH30M;

BBIMOJHATh AKCHEPUMEHTHl IO MCCIEN0BAHUIO (PU3NYECKUX SBJICHUNH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSMBIX M KOCBEHHBIX HM3MEPEHUM: MPU 3TOM
dbopmynrpoBath mpobieMy/3anady v TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 NPEJIOKEHHOTO 000pY10BaHMs1, IPOBOAUTH OIBIT U (POPMYJINPOBATH
BBIBOJIBL;

OCYILIECTBJISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIIMYUH, IPU
TOM BBIOHMpaTh ONTHUMAJIbHBIM CIIOCO0 M3MEPEHHsS] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEI0BATh 3aBUCUMOCTH (PM3NUYECKUX BEJIMYMH C UCIOJIb30BAHUEM IPSIMBIX
U3MEPEHUI: MPU ATOM KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCHUPOBATh PE3YJbTaThl
MOJyYEHHOM 3aBUCUMOCTH (DM3MUYECKUX BEJIWYUH B BUAE TaOnuil U TpaduKoB,
Jie1aTh BBIBOJIBI 10 PE3YJIBTATAM UCCIIEOBAHUS;

co0iroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUM B
pamMKax y4eOHOTrO SKCIEPUMEHTa, Y4eOHO-MCCIENI0BATENbCKOM W IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB U JIAOOPAaTOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIE 3aJayd C SBHO 3aJaHHONW (DU3MUECKON MOJIENblo,
UCHOJIB3Ys (PU3MUECKHUE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4l
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEJIUYMHBI U (POPMYIIbI,
HEOoOXOUMbIE NIl €€ pelIeHUs, NMPOBOAUTH Pacué€Thl M OLICHUBATh PEAJbHOCTH
MOJIy4YEHHOT0 3HaUY€HUs (PU3HUECKON BEITMYUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXIAEHUH C OMOpOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
bu3ndecKue SBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMALIMOHHBIE
TEXHOJIOTHH [JIsl TIOMCKA, CTPYKTYPUPOBAHMsI, MHTEPIPETALUN U IPEICTABICHUS
yueOHOW W HAy4YHO-TIOMYJAPHOM WH(GOpMALMU, TOIYYCHHOH W3 Pa3IUYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOJIy4aeMyt0 HH(POPMAIIHUIO;

OOBACHATh MPUHLMNBI JEHCTBUS MAIUUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MacCHOrO UCHOJIb30BAaHUS B OBCEJHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIJIa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM KU3HU AJIs
oOecrieueHnst 0€30MacHOCTH MpU OOpallleHWHu C MNpudopaMu U TEXHUUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEJCHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pPAa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALMOHAIBHO PpACHpENesaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIIBHI B PEIICHUE PACCMAaTPUBAECMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne ni/m P Kontponbnbie IlpakTnyeckue (p )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
Bbubmunoreka LIOK
1.1 ®u3uKa 1 METObl HAYYHOT'O MO3HAHUS 2 0 0 hitps://m.cdsoo.rw/ 74 1bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
2.1 Kinemaruia > 0 0 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Humasika 7 0 0 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
23 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 1 bu6nuoreka [IOK
' TEOpHU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 1 0 hitps://m.cdsoo.rw/ 74 1bf72
13 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 0 0 bu6nuoreka [IOK
’ da3oBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmunoreka LIOK
4.1 ICKTpOCTATHIA 10 0 ! https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 2neKTpUYeCKUi TOK. TOKHM B bubnmoreka [JOK
4.2 12 1 0
PAa3IMAYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63 3 3
I[MPOT'PAMME
11 KJIACC
KonuyectBo yacos DJIEKTPOHHbBIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/m pasi Konrtpoabsnbsie IIpakTnueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
Paznen 1. JIEKTPOJAUHAMUKA
11 MaruauTHoe nosie. DIeKTpOMarHuTHas 1 1 3 bu6nuoreka [IOK
’ WHTYKIIAS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
)1 MexaHnueckue 1 3JIeKTPOMarHuTHbIE 9 0 1 bubmmoreka [JOK
’ KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4YeCcKHe U AIEKTPOMAarHUTHBIE 5 1 bu6nuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
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23

Ontuka

10

bubmunoreka LIOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazneny

24

Pazgen 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCHUTEJIIBHOCTHU

31 OCHOBBI CIEUATIBHON TEOPUH 4 | Bbubmunoreka LIOK
’ OTHOCHTEIEHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 OJEMEHTHI KBAHTOBOM OITHKHU 6 0 hitps://m.cdsoo.rw/7f41c97c
bubmunoreka LIOK
4.2 CrpocHne atoma 4 0 https://m.edsoo.ru/7f41c97¢c
Bbubmunoreka LIOK
4.3 ATOMHOC 57pO > 0 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKU
but6mmoreka [IOK
5.1 DJIEMEHTHI aCTPOHOMHUH U aCTPOPU3UKH 7 1 hitps://m.cdsoo.rw/7f41c97c
Hroro no pazneny 7
Pa3znen 6. OBOBIIAIOIIEE IOBTOPEHUE
but6mmoreka [IOK
6.1 Obobmaromee nosTopenne 4 0 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHoe Bpems 3
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Guzuka, 10 knace/ Msaxumes I'.., byxosues b.b., Corckuit H.H. noa
penakmueit [TapdpentreBoii H.A., AkuinonepHoe oomecTBo «M31aTenscTBo
«ITpocsemienue»

» ®usuka, 11 kmace/ Maxumes I'.J1., bByxosues b.b., Yapyrun B.M. non
penaxnueii [TapdentoeBoit H.A., AknronepHoe o6mecTBo «M3marenscTBo

«IIpocsemenue»

METOJUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA
Eprotkun, Eptorkuna: ®@usuka. 10 -11 knacc. CamocTosiTeNbHbIE U
KOHTPOJIbHBIE U paboThl. ba30BbIi 1 yriayOaeHHbINH YPOBHH

Haranus [lappentrea: @usuka. 10-11 kmaccel. Coopuuk 3aaau. DI'OC

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

POII, LECTA, IOC Mos mkona
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