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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHMM K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETILIUK TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoi denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux ¢u3rKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO TOJIX0/Ia.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUUTBIBAET HEOOXOJUMOCTh peah3allMi MEXIPEIMETHbIX CBs3€H (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMU IpeIMeTaMu. B Hell onpenenstoTcsi OCHOBHbBIE
ey U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUEHUS;

e colepkaHue yuyeOHoro npeamera «Pusrka» o rogam o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢buznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTU B cpepe SHEPreTUKHU, TPAHCIIOPTAa, OCBOCHHSI KOCMOCA,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(U3UKKM BHOCUT OCHOBHOM BKJIaJa B (POPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS TP BHITIOJTHEHUN UMHU YUE€OHBIX UCCIICTOBAHUM.

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

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3ziesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DM3HKHU.



Hoesn eenepanuszayuu. B cooTBeTCTBUM ¢ HEWl MaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE TPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJe.

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

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYIrOM TEXHHYECKUX U TEXHOJOTMYECKUX MPUIIOKEHUN H3yUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercss TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYXKIEHUs
po0JIeEM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TEOpUH, posii (PyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O IPUPOJE, IPAHUILIAX IPUMEHUMOCTH
TEOPHA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTEeMHO-AESITENbHOCTHBIN TOJIX0 B Kypce (U3UKU PEaU3yeTcs MPEexKIe
BCEro 3a CYET OpPraHM3alMU 3KCIEPUMEHTAIBHON JESATENIbHOCTH O0YyYaroU[UuXCs.
Ji1s 6a30BOro ypoBHS Kypca (PU3UKU — 3TO UCIOIb30BAaHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bbljenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM oOOecreurBaeTcsl OBJAJCHUE OOYyYalolMMUCS YMEHUSIMU IPOBOJUTH
KOCBEHHbIE HM3MEPEHUs, HCCIEHOBAaHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIUYMH U
MIOCTAHOBKY OIBITOB IO MPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHNUE yAEISIETCS PEIIEHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBJISIOTCA 337a4M C SIBHO 3a/IaHHOMU
(bu3MUecKol MOJENbl0, MO3BOJSIOIIME NPUMEHSATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS W3
pa3HbIX pa3zenoB. /(s KayecTBEHHBIX 3a/1ad NIPUOPUTETOM SIBIISIOTCS 3a/laHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHUI W TMPOIECCOB B OKpY’KarOIIEH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOACNU IS CUTyallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B cootserctBuu ¢ TpedoBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecrniedyeHno yueOHOTo mporecca 0a30BbIil ypOBeHb Kypca (DU3MKH Ha ypOBHE



cpeaHero oomero oOpa3oBaHUs JIOJDKEH H3Yy4aTbCsd B YCIOBUSAX MPEIMETHOTO
KaOuHeTa (PU3UMKU WM B YCJIOBHMSIX WHTETPUPOBAHHOTO KaOMHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOT0 1ukiIa. B xabuHete GU3MKU AOHKHO OBITH HEOOXOIUMOE
1abopaTtopHOe O0OpYIOBaHWE [JIsl BBINOJIHEHHUS YKa3aHHBIX B IIporpamme IO
(u3KKe yUeHUUECKUX NMPAKTUYECKUX PabOT U JEMOHCTPALIMOHHOE 000PYAOBAHHUE.

JleMoHcTpanluoHHOE  000OpyJ0BaHHEe (HOPMHUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIIEHHBIX B IporpaMme M0 (PU3MKE KIIIOUYEBBIX JEMOHCTpalUui i
UCCIIEIOBAaHMsSI U3yY4aeMbIX SIBICHUH M  MPOLECCOB, OSMIUPUUYECKUX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHU.

JlaGopaTopHoe 00OpymOBaHHME IS YYCHHYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OOecredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh HOCTPOEHBI Ha KOMIUIEKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTELHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPHUIL.

OCHOBHBIMM LIEJIAIMHU HU3y4Y€HHUs PU3UKHU B 001IEM 00pa30BaHUU ABJIAIOTCS:

e (opMHpOBaHME HUHTEpeca M CTPEMJICHHMsSI OOY4YaIOIIMXCS K HaydyHOMY
U3YYEHUIO NPUPOJbI, PA3BUTUE HUX MHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ IO3HAHUSA U (POPMUPOBaHUE
UCCJIEJOBATENILCKOIO OTHOIIECHHUS K OKPYKAIOUIUM SIBICHUSM;

e (opMHpOBaHKHE HAYYHOI'O MUPOBO33PEHUSI KaK pe3ybTaTa U3yuYeHHUsI OCHOB
CTpOEHHUS MaTepuu U PyH/IaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e (opmupoBanue yMeHUH OOBSACHATH SBJICHHUA C MCHOJb30BAHUEM
buznyeCKrX 3HAHUHM U HAYYHBIX JI0Ka3aTEeIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O poiu (U3UKU AJs Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII.

JlocTikeHne 3TuX 1elield 00ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B

nporiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHUsI:

e MpuOOpeTEeHnE CUCTEMbI 3HAHUH 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaxX, TEOpHUAX, BKJIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKU;

e (dopMupoBaHWE YMEHHMH TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHWA B TPUPOAE © IS TPUHATHA
MIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CMOCOOOB peUIeHHs] pa3jIMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJPa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3gaHue pU3NUeCcKol MOJEINH, aJIeKBATHON yCIIOBUSM 33/a4uH;



e TMOHWMaHHWE (U3UYECKUX OCHOB WM TPHUHIIAIIOB JEUCTBUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTHYECKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U MPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMaINH,
OINPEIENIEHHS TOCTOBEPHOCTHU MOITYYEHHOT'O PE3yJIbTaTa;

e CO3/JaHUE YCJIOBUH VISl PA3BUTUS YMEHUH MPOEKTHO-UCCIIEIOBATEIIbCKOMH,
TBOPYECKOM J1€ATEIbHOCTH.

Ha usyuenune ¢usuku (6a30BBI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HEZEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIIO).

[Ipennmaraemeiii B mporpamMme 10 (uU3MKe TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIUWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpOCTh (CpeHsISI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
ClioxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, TyTH U MepeMelieHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobosHOE nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHenHoe nBrkeHue. J[BUKeHrne MaTeprualibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTENHbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LICMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Hanpagiienue ckopoCTy NMpu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEIOM 3a
MIOCIICIOBATENBLHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PAaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue ABuKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca tena. Cuna. [Ipunnun cyneprio3unuu cuil. Bropoi 3akon HeroTona aiis
MaTepuagbHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl TpeHus (1mokosi, ckosibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTHU UJIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE ABUKEHUE a0COMOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpauleHus. llneyo cumel. YcnoBus
paBHOBeCHUS TBEPAOTO TEJIA.

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

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEI.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MTOIbEME U TIAJICHUH.

CpaBHEHHME CUJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydenue aBmxkeHUs OpycKa Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanue ycIIOBHM PAaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUA.



Tema 3. 3aKonbl COXpaAHEHUA 8 MEXAHUKE

NMiynbc MarepuaibHOM TOUYKHM (Te€na), CHUCTEMbl MaTE€PHAIBbHBIX TOYEK.
WMiiynbC cuibl 1 U3MEHEHHE HMITYJIbCa Tela. 3aKOH COXPAaHEHHsS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunerndeckass sHeprus MarepuaibHOM TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUU.

[ToTennmanbHas DHEPTHSL. [ToTeHnmansHas DHEPTHUS yIpyro
neopMUpPOBaHHOM NpyxkuHBL. [loTeHIIManbHas S3HEPrys Tena BOJIU3HU TIOBEPXHOCTH
3eMIIH.

[loTeHnmanbHble W HENOTEHUHMANbHblE  Ccuibl.  CBA3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C ©3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH
COXPaHEHUSI MEXaHUYECKOU JHEPIHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
IIPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETHYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAasATHUKOB.

HccnenoBanue cBA3M pabOThl CUIIBI C U3MEHEHHEM MEXaHUYECKOW 3HEpPIruu
TeJIa Ha IPUMEPE PACTSIKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. uddysusa. Xapaktep IBHXKEHHUS U
B3aMMOJECUCTBUS YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TE U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemecTBa. [locTtosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u e€ nsmepenue. lllkama Ttemmneparyp
Llenbcus.

Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOPHHM HJACAIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpellHEel KWHETUYECKOM SHEpPruM TeIUIOBOrO JBMKEHHs vacTul raza. [llkama
temnepatyp KensBuna. ['a30Bble 3akoHBI. YpaBHeHne MenaeneeBa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM I'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM



BemecTBa. ['paduueckoe mpencTaBiICHHE H30IMPOLECCOB: H30TepMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OnpIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogaens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HILTIOCTPUPYIOIIAas TPUPOY AABJIEHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HCAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

OmnpeneneHue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE H3MEPEHUM
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MMapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoounamuxku

TepMoanHamMuueckass cucrema. BHYTpeHHSIE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U CIOcO0bI €€ n3mMeHeHus. KonruecTBo TemioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HWJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TEeIIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOJAMHAMUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuki. HeoOpatumMocTh IPOLIECCOB B IPUPOJIE.

TemoBpie  mammHbl.  [IpuHIUWNBI  JEWCTBHUST  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBIX MamuHax. KoadduimeHT moae3Horo
nericTBus TeruioBod MmamumHbl. [{ukn KapHo um ero ko3pduumMeHT MOIe3HOTo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOAMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpEHHEH HSHEPruy Teja MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

M3MeHeHne BHYTpEHHEN SHEPIUH (TeMIIepaTyphl) Teja NpH TeIionepeiaye.



OnwIT MO aabaTHOMY PACHTUPEHUIO BO31yXa (OIBIT C BO3IYIITHHIM OTHUBOM ).

Monenu napoBoii TypOWHBI, ABUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn geujecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTENIbHASL BJIAXXHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctamasl. CoBpemMeHHble Matepuainbl. [lnaBienue u
KpUCTaJUTM3alus. Y IeJbHasl TeroTa miasienus. Cyonumanus.

VYpaBHeHuUe TerIoBoro OagaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAUIOPUMETP, TEXHOJOTUU TMOJYYEHUS] COBPEMEHHBIX MAaTEPUAIIOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiICTBA HACBHIILIEHHBIX TAPOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTAIUIMYECKOTO BEIIECTBRA.

JleMoHcTpanus KpucTaioB.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMuKAa

Tema 1. Inekmpocmamuka

DNeKTpu3anus Tey. DISKTPUUECKUi 3apsia. J[Ba BU1a 3IEKTPUUECKUX 3aPsII0B.
[IpoBOAHUKM,  JUANEKTPUKH U TIOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHblil 3IeKTPUUYECKUIl 3apsia.
OnekTpuueckoe mojie. Hanpsok€HHOCTh  AneKkTpudeckoro moiid.  [IpuHuun
CYNEpPHO3UILIUUA INCKTPUUYECKUX Tose. JIMHUM HanpsHKEHHOCTU DJIEKTPUUYECKOTO
TTOJISL.

PaGota cun anexkrpoctatudeckoro mojs. [lorennuan. Pa3HocTs MOTEHIIUATIOB.
[IpoBOAHUKN ¥ JUAIEKTPUKUA B SJIEKTpOocTaTUueckoM moise. [(usnexkrpuueckas
MPOHUIIAEMOCTb.

DOnekTpoéMkocTh. KongeHncatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprust 3apsHKEHHOT0 KOHJEHCATopa.



TexHu4eckue yCTpPOMCTBA W IPAKTUYECKOE MPUMEHEHUE: AIECKTPOCKOI,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT ICUCTBUS JIEKTPOMETPA.

B3auMopenicTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLIAAH
IJIACTUH, PACCTOSHUS MEXKIAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COINPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
[locnenoBarenpHOE, TAPALIENBHOE, CMEIIAHHOE COCIMHEHUE TIPOBOTHUKOB.

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

DNEKTPOJBIXKYIAs CUJIa M BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKA.
3akoH Oma 11 ONHOM (3aMKHYTOM) 3yieKTpuyeckoi uenu. KopoTkoe 3ambIkaHue.

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

DNEeKTpUYECKUN TOK B BakyyMe. CBOWCTBA AJIEKTPOHHBIX ITYYKOB.

[TomynpoBOJHUKH. CoOcTBeHHas 151 MpUMECHAas MPOBOJIUMOCTh
NOJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKHI TOK B  pacTBOpax M  pacIlaBax  AJIEKTPOJIUTOB.
DNEeKTpOIUTHYECKas: AUCCOUALNS. DIEKTPOIH3.

DJIeKTpUUeCKU TOK B Ta3zax. CaMOCTOATEIbHBIA M HECAMOCTOSITEIbHBIN
pazpsa. Monnus. [1nazma.

TexHuueckue yCTpOWCTBA U IIPAKTUYECKOE IMPUMEHEHHUE: aMIIepMETp,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKU TOKa, OJICKTPOHArpeBaTEeIbHBIC MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THO,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN THO/, TATbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HAMPSIKEHHUS.



3aBUCUMOCTh COMNPOTUBJICHUS HUWIMHIAPUYECKUX MTPOBOJHUKOB OT JJIUHBI,
MJIOIIA/IA TIOTIEPEYHOT0 CEUEHUs U MaTepuana.

CmeniaHHOE COeIMHEHUE TPOBOIHUKOB.

[Ipsimoe wu3MepeHUe dIEKTpOABMKYIEH cuibl. KopoTkoe 3aMblkaHHe
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTh COMIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoit pa3psii ¥ MpOBOJIMMOCTh BO3TyXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD JINO/A.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yueHne cMENIaHHOTO COSIMHEHUSI PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUAKYINEH CHUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
COMPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexnpeamMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyiiecTBiseTcs ¢
y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OHOJ0OTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumore3a, (puznueckas BeIWYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runepOoia, Ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MIPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMXKEHHUE B KUBOW mpupoje, auddysus, ocMmoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUBI TEIUIONEPE/IayH, TEIJIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCa, TEIJIOBBIE CBOMCTBA TBEPBIX TEJI, XKUJIKOCTEH 1 Ta30B,
AJIEKTPUYECKUE  CBOMCTBA  META/UIOB,  AJEKTPOJIUTHYECKAS  JAMCCOLMAIS,
rajibBaHHKa.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPhI, 0aPOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JIBHXKEHUN C HMCIOJIb30BAHHMEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHHUKE, MOJAIIUITHUKHA, HCIOJb30BAaHHUE 3aKOHA COXpaHEHUs
UMITyJIbCa B TEXHHUKE (pakeTa, BOJAOMET U JIPyTHE€), ABUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YKCJI€ HAaHOMATEPUAIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKas 3alllUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTpOHArpeBaTeIbHbIC pUOOPHI,
AJIEKTPOOCBETUTEIBHBIE MPUOOPHI, TaTbBAHUKA.



11 KIIACC

Paznen 4. JaekTpoanHamuka

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

ITocTossHHBIE MarHUTHL. B3anMoaeicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoe
noje. Bektop MmarauTHOM MHAYKIUU. [[pUHIMN Cyneprno3UIIMA MAarHUTHBIX MOJICH.
JIluauun MarHuTHOM wuWHAyKIMU. KapThHa JUHUKA MArHUTHOM HWHIYKIUAHW TOJIS
MMOCTOSIHHBIX MarHUTOB.

MarautHOE TI0JI€ TIPOBOJHHMKA C TOKOM. KapTuHa JnWMHUN WHIYKIUA
MAarHUTHOTO TOJISl JIJIMHHOTO MPSIMOTO MPOBOAHHMKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaeicTBue mpoOBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HAIIPaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HAIIpaBJICHUE. [[BUKEHHUE 3apSKECHHON YaCTUILIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBneHne HIEKTPOMArHUTHOM WHAYKUHMH. [IOTOK BEKTOpa MAarHUTHOM
MHAYKIAHW. OJIEKTPOABIXKYIAS CWiIa HWHAYKUAH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuun @apanes.

BuxpeBoe nsiekTpuyeckoe IMoje. OJEKTPOABWKYIIAs Cuia HWHAYKIHUU B
MPOBOJAHUKE, IBMIKYIIEMCS MMOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuio Jlenua.

NHayKTUBHOCTh.  fIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMKYIIas CHJIA
CaMOMHAYKIIH.

DHeprusi MArHUTHOTO MOJISI KaTYIIKK C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHudecknue yCTpOMCTBA W MPAKTUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JIvHUM UHAYKITUA MarHUTHOTO TOJIA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

[HevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIByieHME PIIEKTPOMArHUTHON UHYKIMH.

ITpasuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO IIOTOKA.

SIBieHME CAaMOMHTYKIIMH.



Yuenuueckuil osxcnepumenm, nabopamopnvie pabomoi

M3yyeHne MarHuTHOTO IMOJIsl KATYIIKH C TOKOM.

HccnenoBanre NedCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.
HccnenoBanue sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHunHvle Ko1e0anus

KonebatenbHas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHHUS.
["apmonnueckue xonebanus. Ilepuon, wacrora, ammmryna U (asa KojaeOaHUM.
[IpyXHHBIN MasTHUK. MareMaTH4eCKnuii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHNYECKUX KOJICOaHHSIX.

KonebatenbHbiii KOHTYp. CBOOOJIHBIE 3IIEKTPOMAarHUTHBIE KOJIOaHUS B
UJCATBHOM KOJEOAaTeIbHOM KOHTYpE. AHAJOTUSl MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUU B UJ€ATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
koseOanus. Pezonanc. BoiHyk1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbiii  TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE AIIEKTPUUECKON
DHEPIrUU. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kymnbrypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE NPUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJI€OATENbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).

HaOlmronenue 3atyxaromux KojieOaHu.

HccnenoBanrie CBOMCTB BBIHY X JACHHBIX KOJIEOaHUM.

HabGmronenue pe3oHanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanre 3aBUCUMOCTH MEpUOa MajbIX KoJieOaHUI Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.



HccnenoBanue nepeMeHHOro ToKa B IIEMU U3 MOCIEI0BATENbHO COSTMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u In1eKmpoMazHUMHbLE 60JIHbL

Mexanudeckue BOJIHBI, yclioBUsA pacnpoctpanenus. Ilepuon. CkopocTb
pacmpocTpaHeHuss W JJMHA BOJIHBL. [lomepeuHble W TPOJOJIbHBIE BOJHBI.
HNuTepdepentus u qudpakiius MEXaHUIECKIX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CJIIOBUSI U3ITyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakims,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpOMarHUTHHIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLIMTBI paguOCBSI3U U TeNEeBUACHUS. Painonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Koneobiomeecs Teno Kak HCTOYHHK 3BYKA.

HabGmronenue orpakeHus: M MPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue unrepdepennnu u qudpakiud MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaOmnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4aCcTOTOM KOJeOaHuM.

HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, TPEJIOMIICHHE,
noJisipu3anys, nudpakius, tHTepPepeHIms.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoinHENHHOE pacpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpaxkenne cBera. 3aKOHBI OTpakeHus: cBeTa. [locTpoenne n3oOpakeHUi B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKA3aTelb
npenoMiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yroj I0JIHOIO
BHYTPEHHETO OTPAKEHHSI.

Hucniepcust cBera. ClIoXKHBIN cocTaB 0eoro cBerta. LIBer.

Cobwuparornire 1 paccenBaroiiye TuH3bl. ToHkas muH3a. DOKyCHOE pacCTOsIHHE
W ONTUYECKas cujia TOHKOW JuH3bL. [locTpoeHne n3o0pakeHuil B cOOMpAroux 1
pacceuBarommx guH3ax. Gopmyna TOHKOU JIMH3BI. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKOM ONITHKH.



BonnoBass ontuka. WuTepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBusi HaOMOMEHUS MAaKCUMyMOB M MHHHUMYMOB B HWHTEpP(hEpPEHIIMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCHMyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIIOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOIMHENHOE pPACHpPOCTPAHEHUE, OTPAKEHHE W IIPEIOMIIEHUE CBETA.
OnTuyeckue mpuodOpHI.

[TosnHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanue CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenune natepdepeHinu cBera.

Hab6mronenue nudpakxium ceera.

Habmronenue nucnepcuu cBera.

[Tomydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue cexTpa ¢ MOMOIIbI0 JU(PPAKIUOHHON PEIIETKH.

HabGnronenue nonsipusanuu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHue nokazaresis npesioMJICHUs CTEKJIa.

HccnenoBanre CBONCTB U300paKeHUN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIbHOCTH

[ paHuIBl IPUMEHNMOCTH KJIACCHUECKOM MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PENSTUBUCTCKONW YACTHULIBI. DHEPTHUs
ITOKOS.

Paznen 7. KBanTtoBas pusuka
Tema 1. dnemenmovlt K6aHmMoBoOIl ONMUKU
®otonsl. ®opmyna [1nanka cBsi3u 3HEprUN (HOTOHA C €70 YACTOTON. JHEPTHS
U UMIyJibC (pOTOHA.



OtkpeiTre n uccienoBanne Gororpdexra. Onwitel A. I'. CTosneroBa. 3akOHBI
dorordpdekra. Ypasuenue DiHIITeHHA A1 Porodddekra. «KpacHas rpaHunar
dbotorpdexra.

JaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TNPUMEHEHHE: (OTOIICMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (oTodhdEKTa.

Ceeroauo.

Conneunas OaTtapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacTHIL.
[Imanerapnas mogmens aroma. lloctynmater bopa. M3nydenue u mormomnieHue
(OTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumel
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOJIA.

BousiHoBBIE cBOMcTBa yacTull. Bosnbl ne bpoitisa. KopryckyisipHO-BOJIHOBOM
JTyaJiu3M.

CHoHTaHHOE U BBIHYXJCHHOE U3JIyYEHHE.

TexHu4yecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue mMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HabGnrogenue 1MHEeHYaToro CnexkTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CJOXKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH. OIBITH Pe3epdopa rmo onpeeneHnto coctaBa paguoakTUBHOTO
u3nyuenusi.  CpoiictBa  anbda-, Oera-, ramMma-usnydeHus.  BrusHue
PaIMOaKTUBHOCTHU HA KUBBIC OPTAHU3MBI.

OtkpeiTHE TpoTOHA M HeWTpoHa. Hykmonnas monens siapa I'eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncino sapa. M30Tornsl.

Anbsbda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHue. 3aKOH PaJuOoaKTUBHOIO pacmaja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt macchl siapa.

SnepHble peakuuu. JleneHue u CUHTES sIep.



Anepubpiii peaktop. Tepmosmepubiii cuHTe3. [IpoOnemMbl W TEPCHIEKTHUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCIIEKThI AIE€PHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOJIIOIEHUS U PErHCTPAIK 3JIEMEHTAPHBIX YaCTHULL.

dyHaameHTanpHbIe B3aUMOAeHCTBYS. EAMHCTBO (M3NYECKOI KapTHHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siaepHsblif peakTop, arTomMHasi 6omoa.

Jlemoncmpayuu

CuéTynK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JiemMeHTBI ACTPOHOMHUY M ACTPOPU3MKH

Otanel pa3BuTHA acTpoHoMuu. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMHH.

Bupa 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Cosnne. ConHeuHast akTUBHOCThb. M ctounuk sHeprun ConHUa M 3BE3L.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETHUMOCTBY». 3BE3/bI TJIABHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IIOCJIENOBATEILHOCTA. BHYTpEeHHEe CTpocHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/. DTanbl )KU3HU 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
lNanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B SApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0oeranue rajgakTuk.
Teopus bonpmoro B3peiBa. PenTuKTOBOE M3TydEHHUE.

MacirabHas ctpyktrypa Beenennoit. Metaranaktuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTIpe/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ss CeBEepHOro NOyIIapus U SIPKUE 3BE3IbI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

Oo6o0maronee MOBTOPEHHUE

Pons ¢usuku wW acTpoHOMUHM B DSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COITMATILHOM M ATUYECKOU cepax AesTeTbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3HUECKON TEOPUH B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NIECKON KapTUHE MHUPA, MECTO (PU3NYECKON



KapTUHBI MHpa B OO0MIEM Py COBPEMEHHBIX  €CTECTBEHHO-HAyYHBIX
MPEJICTABICHUMN O NPUPO/IE.

MesxknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a30BOro ypoBHs B 11 kiacce OCyIIECTBISCTCS C
Y4ETOM COAECPKATEIbHBIX MEKIPEIMETHBIX CBA3€M € KypcamMM MaTE€MaTHKH,
Ounonoruu, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHWE, HAay4HbIM (DaKT, rurmore3a, (unyeckas BEIMYMHA, 3aKOH,
TeOopusi, HAOII0ICHUE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MO/IE]b, U3MEPEHHE.

Mamemamuxa: pemIEHHWE CHUCTEMbl YpPAaBHEHWH, TPUTOHOMETPUYECKHUE
GyHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPBI M HMX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKKA TOJI00MS TPEYroJIbHUKOB,
ompeieNICHHE TUIOMIAIU TIIOCKUX (GUryp u 00bEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpPHUPOJE, KoJieOaTelbHbIC
JIBUKECHHS B )KUBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KHUBOM MPUPOAE, NCUCTBUEC
paanaIy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALIUYECKAs] CTPYKTypa TBEPBIX
TeJI, MEXaHU3MbI 00pa30BaHUs KPUCTALINYECKON PEETKH, CIICKTPaIbHbBIN aHaJU3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
(oTOChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3€MIIETPSICEHU M.

Texunonocus: NWHUAM DJEKTPOINEpeaad, TI€HEpaTop TMEPEMEHHOTO TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIIMOHHAs II€Yb, pajap, paAUONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaan3alldii OCHOBHBIX HalpaBJICHUH
BOCHIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIMKU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYSCKMX T'yMaHUCTUYECKUX M
JIEMOKPATUYECKHUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHON OpraHU3aIlNY;

YMEHHUE B3aMMOJICHCTBOBATH C COIMAIbHBIMA MHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOMU JIESITEILHOCTH;

2) IaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUUCKON IpakIaHCKOU UIEHTUYHOCTH, NAaTPUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM 4YHUCJIC B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCYIEro (puU3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEPEC K pa3luyHbIM cdepaMm npodheccCHoHANbHON NeATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oymymei mpodecCuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

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

7) HEHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAHME ULEHHOCTHM HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IpOIECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATENbHOCTh
VHIUBUYAJIEHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe JeliCTBUS
Bba3oBble Jioru4ecKue JAeiicTBUs:
CaMOCTOSITENNFHO ~ (OPMYJIIMPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LU JEATENbHOCTH, 3aJaBaTh IapaMEeTpbl W KPUTEPUU HX
JIOCTHKCHHS,
BBISIBJISITh  3aKOHOMEPHOCTH ¥ TPOTHBOpPEYHMsI B paccMaTpUBaeMBbIX
bu3NYeCcKuX SIBICHUSIX;
pa3palaThiBaTh IUIaH pEIICHUs MPoOJeMbl C YYETOM aHaIU3a HWMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;
BHOCHTH KOPPEKTHBHI B ACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;
KOOPAMHHUPOBATH U BHIMOJIHATH paOOTY B YCIOBUSIX PEAILHOT0, BUPTYaIbHOTO
¥ KOMOWHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
Ba3oBrbIe ucciaenoBarebCcKHe 1eHCTBUA.
BJIQ/ICTh HAYYHOW TEPMHHOJOTHEH, KITIOYEBHIMH TMOHATHSAMH W METOJaMHU
buznueckoil HayKu;
BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKOW U MPOEKTHOW AESITeNbHOCTU
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY



METOJIOB pelIeHUs 3ahad (PU3MUECKOrO COJEpKaHus, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB MIO3HAHUS;

BJIAQJIeTh BHUAAMU JEATEIBHOCTHM 110 TMOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALINY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX MPOEKTOB B 00s1acTU (PUBUKH;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/]auy,
BBIJIBUTATh TUIOTE3Y €€ PelIeHus, HAXOUTh apTyMEHTHI JJIs1 I0Ka3aTeIhCTBA CBOMX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHWs 3aJaud  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh M (HOpMyIHpOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
JESITEIIbHOCTH, B TOM YUCJIE IIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

yMETh TIEPEHOCUTh 3HaHUSA MO (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HECITSIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/AbI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

Pabora ¢ unpopmaunmeii:

BJIa/IETh HABBIKAMH TMOJIydeHHUs MHPOpPMAIUN (PU3UIECKOTO CONEp)KaHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYILIECTBIISATh IIOMCK, aHaJM3,
CUCTEMATH3alMI0 U HHTEPIPETALNI0 MHPOPMALMU Pa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLIEHWBAThH JOCTOBEPHOCTHh HH(OPMAIINH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTMI B pELIEHHMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3al[MOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBaHUM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHUEHBI,
pecypcocOepexeHns, MPaBOBBIX W ATUYECKUX HOPM, HOPM HH(DOpPMAIIMOHHOU
0e30macHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHbIX (opMarax c
y4€TOM Ha3zHayeHMsI THPOPMALIUH U LEJIEBON ayAUTOPHUH, BHIOMpPAs ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3aluu.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:
OCYILECTBIISAThH O0IIEHUE HAa YPOKaX (PU3UKU U BO BHE-YPOUHOH JIEATEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;
Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;



IIOHMMAaTh U MCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U WHAUBHIYAIbHOU
padoThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJIEHA KOJUIEKTUBA;

NPUHAMATh 1€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKIOT0 yYaCTHUKA KOMaHbl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

Pery/isiTUBHbIE YHUBepCaJbHbIE yUeOHbIe eiicTBUS
Camoopranuzamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKK W acCTPOHOMHUH, BBISBIIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAaH PEIICHUS PAcUYE€THBIX U KaueCTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS MTPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI;

JlaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacImpsaTh paMKH y9eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHWBATh IPUOOPETEHHBIN OIIBIT,

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/JIeTh HABBIKAMH  TO3HABAaTENbHOM  pedrekcuu Kak  OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUII M MBICIUTENbHBIX MPOLECCOB, HUX pPE3yJbTaTOB U
OCHOBaHUI;

UCIOJIb30BaTh MPUEMBI PeIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pEIICHNUS;

yYMETh OIIEHWBAaTh PHCKH U CBOCBPEMEHHO NPUHUMATH pEIICHUS MO0 HX
CHIDKEHHUIO;



NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TPU aHAIW3Ee pe3yiIbTaToOB
NeSITEIbHOCTH;

NPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX MpH aHalM3e pe3yibTaToB
NEeSTEeIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.

B mporiecce mocTukeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI T10
dbu3uKke IS YPOBHS CpEIHEro oOmero oOpa3oBaHUs Yy OOydYaroIIuXCs
COBEPILIEHCTBYETCS AMOITMOHAJIbHBIN WUHTEJIEKT, npeanoiararonmi
c(hOpMHPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW 3MOILMOHAIBLHOU Cepsl,
OBITh YBEPEHHBIM B ceOe;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaTHCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
ycrexy, ONTUMU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTHX, YYUTHIBATh €ro TMPH OCYIIECTBICHUH OOIIECHUS, CHOCOOHOCTh K
COUYYBCTBHIO U CONIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

IHNPEIMETHBIE PE3YJIBTATHBI

K konity o0yuenus B 10 kiacce nmpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOICH;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, MHEPIMaIbHAs CHCTeMa OTCU€Ta, abCOIIOTHO TBEPOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3ajaay;

pacno3HaBaTh (pU3MUECKHUE SIBJICHUS (IIPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
AIEKTPOANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOOJIHOE TIAJICHUE TN, JBIKEHUE MO OKPYXHOCTH, WHEPIUS, B3aUMOJICHCTBUE
ten, auddy3usi, OpOyHOBCKOE NBUKEHUE, CTPOCHUE KUIAKOCTEH U TBEPIBIX TEll,



U3MEeHeHue o0bhEMa Tel MpU HarpeBaHWU (OXJAXKICHHH), TEIUIOBOE paBHOBECHE,
WCTMapeHne, KOHACHCAIUs, IUIABJICHUE, KPUCTAJUTM3AINs, KUICHHWE, BIIAKHOCTH
BO3]lyXa, MOBBIIICHUE NTABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXKJY MapaMeTpaMu COCTOSIHUA Ta3a B M30MPOLECCax, JJIEKTpU3aIus Tell,
B3aMMOJICCTBHE 3aPs/IOB;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tella, CHIIa,
UMITYJIbC TeJla, KUHETHYeCKasi HEeprusi, MOTCHIMAIbHAS DHEPrusi, MEXaHUUecKas
paboTa, MexaHMYecKass MOIIHOCTh; MPH OINUCAHWK NPaBUIBHO TPaKTOBATh
bu3MYeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYEHUS M €IMHUIIBI,
HaXOJUTh (OPMYJIBI, CBA3BIBAIONINE JTAaHHYIO (DU3UYCCKYIO BEIUYHHY C IPYTUMU
BEITMIMHAMU;

ONMKCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOICTBA TN U TEIJIOBBIC SBJICHMUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBAApAaTHUIHAS
CKOPOCTHb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, padbora Trasa,
KOO (PUITMEHT TMONE3HOTO JCUCTBHS TEILUIOBOTO JBHUTATENs; TPH ONMUCAHUU
NPaBUIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
00O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OIMMCHIBATh M3YUYCHHBIE IICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHEC
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUIN 3apsi,
ANIEKTPUUECKOE TOJIe, HAMPSXKEHHOCTD TOJIS, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
Py ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEMbIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BETHYNHAMH,

aHATM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YsS (PU3MUECKHE
3aKOHBI M MIPUHIMIILL: 3aKOH BcemupHoro tsarorerus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXpPaHEHHUS WMITYJIbCa,
MPUHITU CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
O0TCcuéTa, MOJIEKYIIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, Ta30BbBIC
3aKOHBI, CBA3b CPEIHENH KMHETHYECKOW SHEPIHH TEIUIOBOTO JBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUYECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pas3inyaTh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MaTEMaTHYCCKOE BBIPAKCHHWE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIMITHI ICWCTBYS MAIITUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCIOBHS MX O€30MaCHOTO MCIOIL30BAHMS B MIOBCEIHEBHON
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICJIOBAaHHMIO (PH3WYCCKUX SBJICHHH U
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM



dbopmyupoBaTh MpodIIeMy/3a1auy U TUIOTE3y y4eOHOTO IKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 NMPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYUIIECTBJIAThH MPAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUYECKUX BEIUYMH, IIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUH, MPHU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(buKCUpPOBATH PE3YNbTATHI MOJIYYCHHON 3aBUCUMOCTH (PU3NUYECKUX BETUYUH B BUJIC
Ta0uIl U rpaUKOB, ACJIaTh BHIBOJBI 10 pe3yJbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000opy10BaHUS;

pemiath pacu€THbIC 3aJayd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYJIBI,
HEOOXOJUMbIE ISl €€ pEelIeHUs, MPOBOAUTH PACYETHI U OLIEHUBATh PEAIBbHOCTD
MOJIy4YEHHOTr'0 3HaueHus (PU3NUECKOI BEINUNHBI;

penaTh KaueCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpPOM Ha HM3yYECHHbIE 3aKOHBI, 3AaKOHOMEPHOCTH U
duznueckue BICHMUS;

UCIIOJIb30BAaTh IIPU PELICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMAaLIMOHHbIE
TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAaHMSI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOH HWH(GOPMALMH, TOJYYEHHOW W3 pa3InYHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTYYAEMYIO HH(OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM JKU3HU JIJIS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalieHuu ¢ NpuOoOpaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
TOBEJICHUA B OKPYKAKOUIEH Cpeie;

paboTatb B TpYyIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy TPYNIbI, PAUUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.

K xoniry o6yuenus B 11 kiacce nmpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U



TEXHOJIOTUW, B MPAKTUYECKON JEATEIBbHOCTH JIOAEH, LEIOCTHOCTh U €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCNCH:
TOYEYHBIN AJIEKTPUYECKUHN 3apsij, Tyd CBETA, TOUYECUHBI UCTOUYHHUK CBETA, SiACpHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sipa IMpU pelieHUuu (U3NISCKUX
3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOU (DU3UKH: DJICKTPUYECKAs MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ACHCTBUSA TOKa, B3aMMOJICHCTBUE
MarHUuTOB, JJICKTPOMArHUTHAs WHAYKUMS, JIEMCTBME MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM W IBIDKYIIMICS 3apsfl, JJIEKTPOMArHUTHBIC KOJcOaHWs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTPAaHEHUE CBETa, OTPAXEHUE, MPETOMIICHUE,
uHtepdepeHnus, audpakuus W MOJApU3alds  CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3phexT (poTodrddheKT), CBeTOBOES JAaBleHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas
PaINO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOMCTBA BEIIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  IMPOBOAUMOCTh  pPA3IUYHBIX  Cped) |
AJIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI), MCHOJB3Yd (DU3UUYECKUE BEIUYUHBIL:
AIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIAST MarHUTHOTO TMOJisg, cujia Ammepa, cuia JlopeHiia, MHAYKTHUBHOCTh
KaTYILKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii U CWia TOoKa B MPOIEcce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsIHUE U
ONTUYECKasl CWUJIa JIMH3bI, MPU OMUCAHWM MPABWIHLHO TPAKTOBATh (PU3MUECKUUN
CMBICII HCIIOJIB3YEMBIX BEJIMYMH, HMX OOO3HAYCHWS W CIUHMIIBI, YKa3bIBaTh
(b opMyIIBI, CBSA3BIBAIONINE JAHHYIO (U3HUECKYIO BEJTUUUHY C IPYTUMH BETMUUHAMY;

OMUCHIBATh HW3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIb3Ys
dbuznyeckre BETUYUHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, DHEPTUs U UMNYJIbC (HOTOHA, MEPHUO]T TIOJIypaciaja, SHEPrus CBI3U
aTOMHBIX S7Iep, TPH ONMHUCAHWM TPABUIBHO TPAKTOBATh (U3UUYCCKUH CMBICT
HCIIOJB3YEMBIX BEJIMYWH, MX OO0O03HAUCHHS M CIUHHMIIBI, YKa3bIBaTh (DOPMYIIBI,
CBSI3bIBAIONINE JAHHYH (U3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYUHAMU,
BBIYUCIISITh 3HAUEHUE (DU3UUECKON BETUUMHBI,

aHAM3UPOBATh (PU3MUYECKHE TMPOIIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MapajieIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKkOH BIEKTPOMArHUTHOU
WHYKIINH, 3aKOH TPSMOJUHEMHOTO PacIpoOCTPAHEHUsI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEeHa mia pororddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS



AIIEKTPUYECKOr0 3apsJia, 3aKOH COXPaHEHUs MAacCOBOIO 4YMCIIA, MOCTysathl bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, MpHu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MaTEeMAaTHU4YEeCKOE BBIPAXXEHHE M YCIOBUS (TpaHUIbl, OOJACTH)
MIPUMEHHUMOCTH;

ONPENIEIIATh HANIPABIICHHE BEKTOPA UHAYKIIMM MAarHUTHOTO MOJISI POBOJHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBaTh H300pa)KEHUE, CO37aBAaEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MIPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynrpoBath mpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 NMPEIJI0KEHHOTO 000pyAOBaHUSs, IPOBOJAUTH ONBIT U OPMYIHPOBATH
BBIBO/IbI;

OCYUIIECTBJISAThH MPSAMbIC U KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEI0BATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH C UCHOJIb30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHOU 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUAEC TaOMUIl U rpaduKoB,
JienaTh BBIBOJIBI MO PE3YJIBTATAM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyAa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOTO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJuMble JUJIsl €€ pelleHus, MPOBOJUTH PacuéThl M OLICHWBATHh PEaIbHOCTh
MOJIy4Y€HHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUH C OMOpOM Ha M3y4YEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYeCKHe ABIICHUS,

WCITI0JIB30BATh ITPH PEIICHUN YIEOHBIX 3a/1a4 COBPEMEHHBIE HHPOPMAIIMOHHBIE
TEXHOJIOTUH [JIsl TIOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETALIMM M MPEICTABICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJIApHOH HWHGOPMALMK, TOJYYEHHOW W3 pa3IMyHBIX
WCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTYyYaeMyI0 HH()OPMAITHIO;

OOBSCHATh TPHUHIUIBI JCHCTBUS MAaIIUH, NPUOOPOB H TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCJIOBUSA UX O€30MacCHOr0 UCMOJIb30BaHUS B MOBCEIHEBHON
KU3HU;



MPUBOAUTH MPUMEPHI BKJIaJla POCCHICKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHIECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATH JICSITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIbI B PEHICHHUE paCCMaTPUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne ni/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThbI
pecypcsl
Paznen 1. DUBUKA U METO/JAbI HAYYHOI'O IO3HAHUSA
bubnnoreka IIOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
32 OCHOBBI TCPMOHHAMHKIL 10 L https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuoreka [JOK

da3oBbIe Mepexoabl

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



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

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubnuoreka LIOK
41 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne i/l P Kounrpoubusie IIpakTuueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
99 MexaHuueckue U 3JIeKTPOMarHUTHHIE 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEILHOCTU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Bubmiorexa LOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKHI 7 ngjg&f{ﬁ)gﬁﬁ £41097¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngjﬁ?g{ﬁ)gﬁﬁ £41c07¢
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

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

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

» ®usuka, 11 kmacc/ Makumes I'.J1., bByxosues b.b., Yapyrun B.M. nion
penaknueii [TapdenteeBoit H.A., AknmonepHoe o6mecTBo «3marenscTBo

«ITpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

3agaunuk no ¢pusuke 10-11 knacc/ PeimkeBuu A.I1., OO1iecTBoO €
OTPAHUYEHHOW OTBETCTBEHHOCTHIO "M3marenscTtBo" J[PODA"
Metonnueckue pekoMenauuu "Jlaboparopusie padoThl no ¢pusuke'/

Z.LABS "lludposas naboparopus”

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bubmmoreka [IOK



