MHHHUCTEPCTBO NPOCBEIIEHUSI POCCUMCKON ®EJEPALIUU
Munucrepcrso o6pazoBanus KpacHosipckoro kpasi
Ynpasjenne o6pa3oBaHus aIMHHHCTPALHH AYHHCKOr0 paifloHa
MBOY "Manunosckas CII"



IMOSICHUTEJIbHAS 3ATIMCKA

ITporpaMma mo ¢u3uke 6a30BOro ypoBHS Ha ypPOBHE CPEIHEro OOLIero
obpa3oBanus pa3paboTaHa Ha OCHOBE INOJIOKEHHN U TpeOOBaHHUH K pe3yibTaTam
OCBOEHHsI OCHOBHOM 06pa3oBaTesbHOM Hporpammsl, mpencraBieHHbIXx B OI'OC
COO, a Takxe ¢ yuéroMm ¢enepanbHoi paboyeil ImporpaMMbl BOCIIMTaHHS H
KOHIIENIUK TIpernogaBanust yueoHoro mpeamera «®usnuka» B 00pa3oBaTeNbHBIX
OpraHM3aIHIX Poccuiickoii ®enepanny, pean3yromux OCHOBHBIE
ob6pa3oBaTeNbHbIE POTrPaMMBI.

Conmepxanue mporpaMmel 1Mo (HU3UKe HaNpaBieHO Ha (OpMUPOBaHUE
€CTeCTBEHHO-HAy4YHOU KapTHHBI MUpa oOydaromuxcs 10—11 kimaccoB npu o0yueHun
X (usrke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESTEIbHOCTHOI'O MOIXOMa.
IIporpamma o ¢usuke coorBercTByeT TpedoBanusM OI'OC COO k ninaHupyeMbIM
JUYHOCTHBIM, TPEAMETHBIM H METaNpeIMETHBIM pe3ylbTaTaM OOydeHusl, a TaKxKe
YUUTHIBAET HEOOXOAMMOCTh pealli3alldd MEXIPEIMETHBIX CBS3eH (QHU3UKH C
€CTeCTBEHHO-HAyYHBIMH yYeOHBIMH NpeAMeTaMU. B Hell onmpenenstoTcss OCHOBHBIE

LeIu U3ydYeHUsl (PU3MKU Ha YPOBHE CpeAaHero oduero oopa3oBaHus, JIaHUpyeMble
pe3yJbTaTbl  OCBOEHHsS Kypca (U3MKU: JIMYHOCTHbIE, MeTalpeaMeTHbIE,
peaAMeTHbIE (Ha 6a30BOM YpPOBHE).

IIporpamma no ¢u3uke BKIOUALT:

e IJIaHUPYEMBIE pE3yJIbTaThl OCBOEHUS Kypca (pU3uKU Ha 6a30BOM YpPOBHE, B

TOM YHCJIe IPEIMETHbBIE PE3YJIbTAThI [10 rojiaM 00y4YeHHS;

e coxep:kaHHe yuyeOHoro npeamMera «@u3nka» Mo rojgaM oOydeHHs.

®usuka Kak Hayka O HauOojee OOIIMX 3aKOHAX MPUPOAbLI, BLICTYNas B
Ka4yecTBe y4eOHOro MpeaMeTa B LIKOJIe, BHOCHT CYLLIECTBEHHBINH BKJal B CUCTEMY
3HaHuW 00 oKkpyx)atowmem mupe. LkoabHbIH Kype GU3HKKH — CHCTEMOOOPA3yIOLIHUIA
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, MOCKOJIbKY (hU3HUYECKUE 3aKOHbI
JeXaT B OCHOBE IMPOLIECCOB M SBJICHUH, H3y4aeMbIX XHUMHeH, OHOJIOTUEH,
¢usnueckod reorpadueii u acrtpoHomueil. Mcrmonb3oBaHHE U AKTHBHOE
MpUMEHEHWEe  (DU3MYECKHMX 3HAHUU  ONpelesiseT XapakTep U pa3BUTHE
pa3Ho0Opa3HbIX TEXHOIOTHH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOEHUS KOCMOca.,
MOJYYeHHUS! HOBBIX MaTepHalloB C 3aJaHHbIMU CBOHCTBaMHU M Apyrux. M3ydenue
(PU3MKK BHOCHT OCHOBHO# BKJIa B JOPMHUPOBAHHE €CTECTBEHHO-HAYYHOMH KapTHHE]
MHpa oOyuaromuxcs, B (QOpPMHpPOBAaHHWE YMEHHH NPUMEHSTH HAyYHbIH MeTO.
MTO3HAHUS TIPU BBINOJHEHUU UMU YYeOHBIX UCCIIeIOBAHUH.

B ocnoBy kypca Gpusuku 1s ypoBHst cpeiHero ooiero o6pazoBaHus MOJI0KEH
psiA MIeH, KOTOPbIE MOYKHO paccMaTpUBaTh KaK MPUHIIMIILI €0 MOCTPOEHUSI.

Hoes yenocmnocmu. B cooTBeTCTBHM ¢ Hell Kypc sBISETCS JOrMYecKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BceX pasfiesioB HHU3UKH, BKIKOYAET KaK
BOMPOCHI KIAaCCUYECKOM, TaK U COBPEMEHHOU (HU3UKHU.



Hoes zenepanuzayuu. B coOTBeTCTBHHM C Hell MaTepuan Kypca GU3HKH
o0bemMHEH BOKpYr ¢u3MYecKux Teopuid. Bemymum B Kypce sBIAETCA
bopMHpOBaHHe MPEICTABIEHHH O CTPYKTYPHBIX YPOBHSAX MaTE€pPHH, BEIIECTBE W
noJe.

Hoes eymanumapuzayuu. EE peanuszanus OpeanoiaraeT MCIOIb30BaHUE
I'YMaHUTApHOTO TOTeHIHada (U3UYECKOW HAyKH, OCMBICIEHHE CBS3HM Da3BUTHA
GHU3KKY C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU
M 3KOJIOTUYECKUMH ITpobdIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc pusuku npeamnonaraeT 3HaKOMCTBO
C IIUPOKUM KPYrOM TEXHHUYECKHX U TEXHOJOTHYECKUX NPUIIOKEHUH H3y4YEHHBIX
TEOPUU U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercs IOCPEICTBOM BBEICHHUS 3JIEMEHTOB
CONEp)KaHHUs, TOCBALMIEHHBIX OKOJIOTMYECKHM IpobiieMaM COBPEMEHHOCTH,
KOTOpBI€ CBSI3aHBI C Pa3BUTHEM TEXHHKH W TEXHOJIOTHH, a Takxke 00CYXIEeHHUS
Ipo0JeM pallHOHAIEHOTO IPUPOAOIIOIB30BAHUS U SKOJIOTUYECKON O€30MacHOCTH.

CrepxHEBBIMU d3JeMEHTaMU Kypca (U3WKH Ha yYpOBHE CpeIHero oOIero
obpa3oBaHHs SBISIOTCA (pu3udeckre TeopuH ((PpopMHpOBaHWE MpPEACTABIECHUN O
CTPYKTYype MOCTpOeHHS (GU3HUECKOH TeopuH, posid GyHIaMEHTAIbHbBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX IIPEICTABIEHHUSIX O IPHPO/IE, TPAaHHIIaX TPUMEHUMOCTH
TEOPHH, /IS ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUH U IPOIIECCOB).

CHcTeMHO-I€ATENEHOCTHBIA TOAXOM B Kypce (GH3HKH pealu3yeTcs Mpexie
BCEro 3a CYET OpraHW3allMy 3KCIIEPHMEHTAIbHOW NEATENIbHOCTH O00YYaroIIuXcCs.
Hist 6a30B0ro ypoBHs Kypca GH3UKH — 5TO HCHOJIb30BaHKME CUCTEMBI (PPOHTATBHBIX
KpaTKOBPEMEHHBIX 3KCIIEPUMEHTOB H J1aD0OPAaTOPHBIX paboT, KOTOPBIE B IPOrpaMMe
mo ¢usnke oObeNUHEHbl B OOIIMHA CIIMCOK YYEHMYECKMX MPAKTHYECKHX paboT.
Boinenenve B yka3aHHOM IlepedHe J1abOpaTOPHBIX pPaboT, MPOBOMHMBIX IS
KOHTPOJISL ¥ OLICHKH, OCYLIECTBJISETCS yYaCTHUKaMU 00pa30BaTeNbHOrO Mmpolecca
MCXOZS M3 OCOOEHHOCTEH MJIAHMPOBAaHMS M OCHAIIEHHs KaOuHeTa (usuku. Ilpu
3TOM o0ecrmeYnBaeTcs OBJNafieHHe OOYYAIOIMMKUCS yMEHHAMH IPOBOIUTH
KOCBCHHbIE H3MEPEHHs, HCCIENOBaHHUsS 3aBUCHUMOCTEH (GH3UYECKHX BEIMYHMH U
IIOCTAHOBKY OIIBITOB I10 IPOBEPKE MPEMIOKEHHBIX THIIOTES.

bosbiioe BHUMaHHE yAeIIeTCs PELIEHHIO PACUETHBIX M KAUYeCTBEHHBIX 3a/1ay.
ITpu 3TOM 17151 pacUETHBIX 3a/1a4 IIPHOPUTETOM ABJISFOTCS 3a7a4d C SIBHO 3aaHHOMN
(usnyeckodl MoZIeNbIo, IMO3BOJAIOIIME TNPUMEHSATh H3y4eHHbIE 3aKOHbI U
3aKOHOMEPHOCTH KakK W3 OJHOIO pasjiena Kypca, TaKk M HUHTETPUPYs 3HAHHUS H3
pasHbIX pasnenoB. [l KaueCTBEHHBIX 3a1ayd IPHOPUTETOM SBIISIOTCS 3aJaHUS Ha
O0OBsICHEHUE MPOTEKaHHsS (DHU3MYECKUX SIBIEHHWH M TMPOLECCOB B OKpYKArOIIeit
KU3HH, TpeOyromue BbIOOpa (H3MYECKOH MOIeNH Ui CHTyalH IPaKTHUKO-
OPHEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBuu ¢ TpedboBanusaMu ®I'OC COO k MaTepranbHO-TEXHHYECKOMY
obecrieyeHnIo0 y4eOHOro Tpoilecca 6a30BbI ypOBeHb Kypca (GHU3MKH Ha YPOBHE
cpenHero oOIiiero oOpa3oBaHUS NOJDKEH M3y4aTbCsi B YCIOBHMAX IPEIMETHOTO
KaObuHeTa (U3MKA WM B YCJIOBUSX HHTEIPHPOBAHHOrO KaOMHETa IPEIMETOB
€CTECTBEHHO-HAYYHOro IHMKiIa. B kabuHeTe (U3MKHU JOKHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpymOBaHHE MJIs BBIIOJHEHHS YKa3aHHBIX B IIporpamme II0
(Gu3KMKe YUEHHYECKHX MPAKTHIECKUX pabOT U JeMOHCTPAllMOHHOE 000py10BaHHUE.

JleMOHCTpalioHHOe 000opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHHM C
IPUHIAIIOM MHUHMMAJIBHOM [OCTaTOYHOCTH M oOecrnedMBaeT IOCTaHOBKY
NEepeYnCIeHHbIX B IIporpaMMe Mo (U3MKe KIIOUEBBIX JIEMOHCTpALMK s
UCCIIEIOBaHUS  M3y4aeMbIX SBJIEHMH ¥  IPOLECCOB, OMIHMPUYECKUX U
¢byHIaMeHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX IPUMEHEHHH.

JlaGopaTopHoe o0OOpynOBaHHE Ui YYEHHYECKMX IPaKTHYECKUX pabor
dbopMupyeTCss B BUAE TeMaTHYECKUX KOMILIEKTOB M oOecreduBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JAByX oOydarommuxcs. TeMaTuyeckue KOMILIEKTBI
1abopaTopHOro 00OpYNOBaHMS MAOJDKHBI OBITH ITOCTPOEHBI HAa KOMILJIEKCHOM
UCIOJIb30BAaHUM AHAJIOTOBBIX M IM(GPOBHEIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX
MU3MEpHUTENbHBIX CUCTEM B BHJIe IIUGPOBHIX 1aO0paTOpUH.

OCHOBHBIMH LENSIMH U3YYeHHUS PU3UKH B 00111eM 00pa30BaHUM SBIISIOTCS:

e (dopMupoBaHHEe HHTEpeca M CTpeMIeHHs OOydaloUIuXCs K HaydHOMY
U3yYEeHUIO TNPUPOJIBI, Pa3BUTHE UX HMHTEJUIEKTYalIbHBIX W TBOPUYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE NPEACTABIEHUN O HAYYHOM METOJe MO3HaHHSA U (OPMHUPOBAHHE
HCCIIEJOBATENLCKOI0 OTHOIICHHUS K OKPY KAIOLIUM SBJICHHUSM;

e (opMupoBaHHe HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa U3y4eHUs OCHOB
CTpOEHHS MaTepuu U QyHIaMeHTAIbHBIX 32aKOHOB (DM3HKH;

e ¢dopMmupoBaHHE yMEHHI OOBSICHATH SBIEHHSA C HCIOJb30BAHUEM
(bu3NYeCKUX 3HAaHUM U HAyYHBIX JIOKa3aTeIbCTB;

e (GopMupoOBaHHE NpPEICTaBICHHH O PojM (GU3MKH Ui Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JocTruxenre 3THUX Lened obecreuynBaeTCsl pelleHHeM CIeAyIoIUX 3anad B

Ipoliecce u3ydeHus Kypca GU3NKU Ha ypOBHE CpPeIHETO O0IIero oOpa3oBaHms:

e IpHOOpETEHUE CUCTEMBI 3HAHUH 00 001X PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOpHUSX, BKIIOYAas MeXaHUKy, MOJEKYJIIpHyI (GHU3HKY,
3JIEKTPOJAMHAMUKY, KBaHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOGU3UKH;

o (QopmupoBaHNE YMEHHH NPUMEHATh TEOPETHYECKHEe 3HaAHHS IS
OOBsICHEHUS (U3MYECKUX SBICHUN B TpUpPOAE U Uil IPUHSTHUS
IIPaKTUYECKUX PELIeHHUH B OBCETHEBHOW KU3HU;



e OCBOCHHME CIOCOOOB pelleHHs pa3U4HbIX 3aJad C SBHO 3aJaHHOU
¢u3znyeckoii Mozenbio, 3aJay, MOApPa3yMEBAIOIIMX CaMOCTOSATEIHHOE
co3aHue GU3MIECKON MOJENH, aleKBaTHON yCIOBHAM 3aJa4H,

e IOHMMaHHe (U3UYECKUX OCHOB W TNPUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMUSHUS Ha OKPYKAIOIIYIO
cpexny;

e OBJIaJIEHUE METOJaMU CaMOCTOSITENIbHOIO IUIAHUPOBAHHS W IMPOBEHEHUS
(QH3MUECKNX SKCIEpHMEHTOB, aHAIM3a U HMHTEpIpeTandd HHPOpMaluy,
OIIpe/ieNIEHNs JOCTOBEPHOCTHU MOJyUYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCJIOBHH IJ1 pa3BUTHS YMEHUH MPOEKTHO-MCCIIEN0BATEILCKOM,
TBOPYECKOH 1eATEeTLHOCTH.

Ha wu3ydenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CpEIHEro OOIIEro
obpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacos (2 yaca B Helelno), B
11 knacce — 68 yacoB (2 4aca B HEZIETIO).

Ilpennaraemeii B mporpamMMe mo ¢u3MKe IepeueHb J1aboOpaTOpHBIX U
MPaKTAYECKUX pabOT SBIAETCS PEKOMEHIOBAaHHBIM, YYHTENb JENaeT BIOOD
IPOBENECHUS J1abOPaTOPHBIX pPabOT M ONBITOB C YYETOM HHIUWBHIYaJIbHBIX
0COOEHHOCTEH 00yYaroIIUXCS.



COAEP)KAHUE OBYYEHUA
10 KJIACC

Pazngen 1. ®u3uka U MeTOAbI HAYYHOI0 NO3HAHHUSA

®usuka — Hayka o mpupone. HaydHsle METOABI IO3HAHHS OKPYXKAIOLIETO
mupa. Pojib 3KkcIiepuMeHTa ¥ TEOPHH B IIPOLIECCe O3HAHUS IPUPOBI. DKCIIEPUMEHT
B (hu3uke.

MopenupoBanue (GpuU3MUYECKUX SIBICHHI U mpoueccoB. HayuHble rumoressl.
dusnyecKkrne 3aKOHbI U TEOPHH. | paHHUIIBI TPUMEHHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIIMD COOTBETCTBUSL.

Pons u Mecto ¢usuku B (HOpMHPOBAHHHM COBPEMEHHOW HAy4YHOH KapTHHEI
MUpAa, B IPaKTUYECKOU NEeSITENbHOCTH JIOIEH.

Jlemoncmpayuu

AHasioroBele ¥ LHU(PPOBEIE H3MEpUTEIbHbIE INPUOOPHI, KOMIIBIOTEPHBIE
JNaTYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBmkeHne. OTHOCHTEIBHOCTh MEXaHUYECKOIro JIBIXKEHHSI.
Cucrema orcuéra. TpaekTopus.

IlepeMelieHue, CKOpOCTh (CpedHsis CKOPOCTb, MTHOBEHHass CKOpPOCThb) H
YCKOpPEHHE MAaTepUalbHOM TOYKH, MX NIPOEKIHH Ha OCHU CHCTEMBI KOOpAMHAT.
CrnoxxeHue nepeMemeHuid U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpEHHOE MNpsMOJuHeiHoe aBuxeHue. I paduxu
3aBHCUMOCTH KOOpDAWHAT, CKOPOCTH, YCKOpPEHHUs, IyTH U IepeMelleHus
MaTepHaIbHOW TOYKU OT BpEMEHH.

CBobonHoe mageHue. Y CKOpeHrne CBOOOIHOTO MaIeHHUS.

KpuBonuHuelinoe nBmxenue. [[Buxenne MaTepruaibHON TOYKH IO OKPYKHOCTH
C IIOCTOSIHHOHM MO MOZYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAs] CKOPOCTb.
Ilepuon u yacroTa obpameHus. LleHTpocTpeMuTeIpHOE YCKOPEHHE.

Texnudeckue ycTpolicTBa U MpaKTUUECKOe IPUMEHEHHe: CIHAOMETP,
IBU)KEHUE CHAPSIOB, LIETIHbIE U peMEHHBIE MepeIayH.

Llemoncmpayuu

Mopenb cucteMbl O0TCUéTa, WILTIOCTPALlUs KMHEMAaTHYECKUX XapaKTEePUCTHK
NBUKEHUS.

IIpeobpazoBanue NBUKEHUN C UCIIOIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

Ilanenue Ten B BO3nyXe U B pa3peKeHHOM IIPOCTPAHCTBE.

Habmonenue nBuxeHus Tena, OpPOIIEHHOrO IO YIVIOM K TOPHU30HTY H
TOPU30HTATBHO.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXHHE U
PE3UHOBOM 00pa3iie, OT X aehopMalliy.

HccnenoBanue ycinoBud paBHOBECHUS TBEPAOro Tejla, HMEIOLIET0 OCh
BpallleHHUS.

Tema 3. 3aKkoHbl COXPAHEHUA 8 MEXAHUKeE

NmMmnynbc maTtepuanbHOW TOYKH (Tena), CHCTEMBl MaTepHAJIbHBIX TOYEK.
NMiynsc cuiibl U U3MEHEHHE MMITYJbCa Tejla. 3aKOH COXPAHEHHS HMMITYJIbCa.
PeakTBHOE ABUKEHUE.

Pabota cuibl. MOITHOCTH CHUTBIL.

Kunetnueckass sHepruss MaTepualbHOW Touku. Teopema 00 H3MEHEHHUH
KHUHETHYECKOMH SHEeprHH.

[TorennuansHas SHEPrHusl. [ToTeHnmanbHas SHEPTHUS yIpyro
nehOopMUPOBaHHOM NPYKUHBI. [ToTeHIIMaTbHAs SHEPTUS Tella BOJIHU3H TOBEPXHOCTH
3emutn.

[loreHuuanpHple ¥ HemoTeHIUanbHble  cuibl.  CBs3p  paboTHI
HEMMOTEHIIUAJIbHBIX CHJI C ©3MEHEHHEM MEXaHUYEeCKOM SHEPTUH CUCTEMEI Tell. 3aKOH
COXpaHEHUSI MEXaHUYECKON SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

Texnuyeckue ycTpoiicTBa M IpaKTUYeCKOoe MPUMEHEHHE: BOAOMET, KOIED,
IPY)XUHHBIA IUCTOJIET, IBH)KEHHE PaKeT.

Lemoncmpayuu

3aKOH COXpaHEeHHs HMITYJIbCA.

PeakTuBHOE OBUKEHHE.

[lepexon moTeHIMaIbHON 3HEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuuecxuui sxcnepumenm, nabopamopmuie pabomet

W3yyenne abCOMIOTHO HEYNpPYroro ygapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

Hccrnenobanue cBs3u pabOThI CHIIBI C M3MEHEHHEM MEXAHHYECKON >HEpruH
Tella Ha IPUMepe pacTsHKEHUs PE3HHOBOTO KI'yTa.

Pasgen 3. MonekyasipHasi pU3HKa 4 TEPMOJHHAMHKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OcCHOBHBIE IOJIOKEHUS MOJIEKYISIPHO-KMHETHIECKON TEOPUH M MX ONBITHOE
obocHoBanue. bpoyHoBckoe mBmkenue. duddysus. XapakTep IBUKEHHS U
B3aMMOJEHCTBUS YacTHLl BellecTBa. Monenu CTpOEHHS Tra30B, XHUIKOCTEH u
TBEPIBIX TENl U OOBSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE 3TUX Mozeleil. Macca u
pasmepsl MoJteKyi1. Konuectso BemecTBa. [loctosiHHas ABoraapo.

Tennosoe pasBHoBecue. TemmnepaTrypa u eé uamepenue. lllkana teMneparyp
Llenncus.



Mopnens upeanpHoro rasza. (OCHOBHOE ypaBHEHHE  MOJIEKYJSPHO-
KUHETUYECKOW TEOpHH HIealbHOro ra3a. AOCONIIOTHas TeMiepaTypa Kak Mepa
CpelHed KHMHETHYeCKOW DSHEepruM TEeIJOBOro ABMKEHUs dacTul rasa. [llkaia
temriepatyp KensBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe MenaeneeBa—KianelpoHa.
3akoH [lampToHa. M30mpomnecchl B UAeaIbHOM ra3e C MOCTOSIHHBIM KOJUYECTBOM
BellecTBa. ['paduueckoe mpeACTaBIeHHE H30IPOLIECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHudyeckne yCTpoiCTBa M NpaKTHYEeCKOe IPHUMEHEHHE: TEePMOMETD,
OGapomeTp.

Lemoncmpayuu

OnbIThl, MOKa3bIBAlOIIME AMCKPETHOE CTPOEHHE BelecTBa, (oTorpadpuu
MOJIEKYJI OPraHUYeCKUX COETUHEHHH.

OneiThl 10 AU PY3UH KUAKOCTEH U Ta30B.

Mopenb GpOyHOBCKOT'O JBH)KEHHS.

Mopgens onsita llITepHa.

OneIThl, JOKa3bIBAIOIIHE CYyILLIECTBOBAHHE MEXMOJIEKYJISIPHOT'O
B3aUMOJEUCTBUS.

Mogens, unnrocTpupyromias NIpupoay JaBlIeHuUs ra3a Ha CTEHKH COCya.

OneIThl, WIUTIOCTPUPYIOIIME YpaBHEHHE COCTOSHHS HIEaJbHOr0 rasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabovamooruvle babomul



TexHuueckue yCTpoOHCTBAa U MNPAaKTUYECKOE NPUMEHEHME: JBUTaTElNb
BHYTPEHHETO CropaHusi, ObITOBOM XONOOUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

V3MeHeHHe BHYTpPEHHEH SHEprHH Tejla NPU COBEPINEHHM DPAOOTHI: BBUIET
npoOKd W3 OYTBUIKM IO IEHCTBHEM C)KAaTOro BO3IyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe IMyTéM TpeHHUsl (BUAEOIEMOHCTPALIHS).

W3MeHeHMe BHYTpeHHEN 3HepTruH (TeMIepaTyphl) Tella IpH Telonepeaaye.

OmnbIT 0 ainabaTHOMY pacIIMPEHHUIO BO3IyXa (OIIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu nmapoBoi TypOHHBI, JBUTATENS] BHYyTPEHHETO CrOpaHusi, peaKTUBHOI'O
JBUTATEJS.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomoi

Nsmepenue ynenpHOM TEMI0OEMKOCTH.

Tema 3. Azpecamnusie cocmoanun eewjecmea. Pazosvie nepexoosl

[Tapoobpa3zoBanue u kKoHAeHcauus. Vcnapenue u kuneHue. AOGCOIIOTHas U
OTHOCHUTENbHAsI BJIAXHOCTh Bo3ayXa. HachllmmeHHBI nap. YaenbHas TemioTa
napoo6pa3zoBaHus. 3aBUCUMOCTh TeMIIEpaTypbl KUIIEHUS OT 1aBJICHHUS.

TBépnoe teno. Kpucrammueckue u amopgHbie Tena. AHU30TPONHS CBOMCTB
kpucrauioB. JXuakue kpucramuibl. CoBpeMeHHble Marepuaibl. [LimaBienue u

KpHCTaJUIH3aUus. Y JeNbHas TeroTa miasieHus. Cyonmamanms.
Vnaruenune Tenmororo 6Gamanca.



CYINIEpPIIO3ULIMHA 3JIEKTPHUUECKUX Moyied. JIMHUM HanpspDKEHHOCTH 3JIEKTPUYECKOro
MOJISL.

Pabora cun snexrpocraruyeckoro noss. [lorennuan. Pa3HocTs NOTEHLIIMAIOB.
[IpoBOAHMKM M [OMIJIEKTPUKHA B 3JIEKTpocTaThUYecKoM nose. [luanexTpuyeckas
IPOHHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DneKTpo€MKOCTh MIJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsHKeHHOro KOHAeHcaTopa.

TexHudeckue YCTpoWCTBa M MNPaKTHUYECKOE IPHMEHEHHUe: 3JEKTPOCKOI,
3JIEKTPOMETP, JJIEKTPOCTAaTHYECKas 3allliTa, 3a3eMJIEHHE JIIEKTPONpUOOpOB,
KOHJIEHCATOp, KONMUPOBAIBHBIN anrapar, CTpPyWHbIA IPUHTED.

Jemoncmpayuu

VY CTpolCTBO U NPUHIUI AEUCTBHUS JIEKTPOMETPA.

B3aumonelicTBue Ha’neKTPU30BaHHBIX Tell.

DneKTpuYecKoe moJie 3apsHKEHHBIX TET.

IIpoBOIHUKY B 37IEKTPOCTATUUECKOM ITOJIE.

DnexTpocTaThyeckas 3aluTa.

JIM31eKTpUKHY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBHCHMOCTh 3JIEKTPOEMKOCTH ILIOCKOTO KOHIEHCATOpa OT ILIOLIaId
IJIACTHH, PACCTOSIHUS MEXIY HUMHU U JTUJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHAEHCATopa.

Yuenuueckuii skcnepumenm, nabopamopruvie pabomoi

H3MepeHne 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannbiii anekmpuyeckuii mok. Toku ¢ paznuunslx cpedax

ONEeKTpHYECKHH TOK. YCIOBHS CyIIECTBOBAHHS 3JIEKTPHYECKOIO TOKA.
Hcrounuku Toka. Cuna Toka. [IocTOSHHEIA TOK.

Hampsokenue. 3akon OMa a1 yyacTKa IEIH.

DNIeKTpHYECKOe CONPOTHBIICHHE. YIENbHOE CONPOTUBIECHHE BeLIECTBa.
ITocnenoBaTensHOE, NapalIebHOE, CMELIIAHHOE COEMHEHHE TIPOBOIHUKOB.

Pabora snektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MOIIHOCTB
3JIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYINAsl CHJIa U BHYTPEHHEE CONPOTUBJIEHHE HMCTOYHHKA TOKA.
3axon OMa 715 IOJTHOM (3aMKHYTOIH) 35ieKTprdeckoii renu. KopoTkoe 3aMbIKaHHe.

DNeKTpOHHass  NPOBOJUMOCTh  TBEPABIX  METAIOB.  3aBHCHUMOCTb
CONPOTHBJIEHHUS] METAJIJIOB OT TeMIepaTypbl. CBepXIpOBOIUMOCTb.

DNeKTpHYEecKHil TOK B BakyyMe. CBOMCTBA 3IIEKTPOHHBIX ITYYKOB.

ITonynpoBOAHHKH. CobGcTBeHHas %} IpUMecHast IPOBOJUMOCTH
NoJTynpoBoAHUKOB. CBOMcTBa p—n-nepexona. [lomynpoBoIHHKOBEIE IPUGOPEI.

ONeKTpUYeCKMA TOK B  pacTBOpaX H  paciulaBaX  3JIEKTPOJIHTOB.
DNEeKTPOIUTAYECKAS TUCCOLUALINS. DIEKTPOIIU3.



Onextpudyeckuif Tok B raszax. CaMOCTOSTENbHBIM W HECAMOCTOSTEIbHBIN
paspsa. Monnus. [Ina3ma.

Texnuueckne ycTpolicTBAa M NpaKkTHUeCKOoe INPUMEHEHHe: aMIepMeTp,
BOJITMETP, PEOCTaT, HMCTOYHMKH TOKa, »3JIEeKTpOHArpeBaTellbHbIE IPHOOPHI,
3JIEKTPOOCBETUTENBHBIE IPHOOPHI, TEPMOMETDP CONPOTHUBIIEHHS, BAKYYMHBIM AHOI,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, OIYITPOBOAHUKOBBIN AUO/, TaIbBAHHKA.

Lemoncmpayuu

H3MmepeHue CHIIbI TOKA ¥ HANIPSKEHHS.

3aBUCHMOCTh CONPOTHBICHHUS HUIMHIPUYECKHX MPOBOJHMKOB OT JJIMHEI,
IJIOLIA/IM MONEPEYHOr0 CEYeHUs U MaTepuala.

CMmenranHoe coeTUHEHHE TIPOBOIHHKOB.

IIpsimoe wu3MepeHHe SJIeKTpomBHMXKyIlelW cuisl. KopoTkoe 3aMbIKaHue
rajlbBaHU4YECKOr0 JIEMEHTa U OLleHKa BHYTPEHHETO COIIPOTUBIICHHUS.

3aBHCHMOCTb COIPOTUBJIEHHUS METAJIOB OT TEMIIEPATYPHI.

IIpoBOOMMOCTD 3JIEKTPOITUTOB.

HckpoBoii pa3psia ¥ IpOBOAMMOCTE BO3IyXa.

OnHOCTOPOHHSISI TPOBOAUMOCTD AUOJA.

Yuenuueckuii skcnepumenm, nabopamopruie pabomot

W3yyeHne cMeIaHHOTO COeTUHEHUS PE3UCTOPOB.

W3mepenne >1eKTpOABMXKYIIEH CHIIBI MCTOYHHKA TOKA W €ro BHYTPEHHErO
COIPOTHUBIICHUS.

Habumonenne snekrposmsa.

Me:xnpeamMeTHbIe CBSI3H

Wsyuenue xypca Gusuku 6a3oBoro ypoBHs B 10 Kilacce OCyIIECTBISETCS C
YYETOM COIEpIKATEeNbHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpadry ¥ TEXHOIOTHH.

Meoscnpeomemnoie nowsmus, cBsi3aHHBIE C M3yYEeHHEM METOIOB HAay4HOIO
MO3HAHMA: sBJIEHUE, HAy4YHBIA (akT, rumotesa, (Gu3MUYeCKas BEIMYMHA, 3aKOH,
TEOpHsl, HabJIIOIeHHE, SKCIIEPIMEHT, MOAEITUPOBAHUE, MOJIEND, H3MEPEHHE.

Mamemamuxa: pemenue cuUCTeMBI ypaBHEHHH, JUHeWHas QyHKIHS,
napaboina, runepbona, HX rpaGUKM U CBOWCTBA, TPUTOHOMETpHYECKHE (DYHKIIHH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI ¥ UX IPOEKLMU HAa OCH KOOPAUHAT, CIIOKEHUE BEKTOPOB.

Buonozus: mexanndeckoe IBIKEHHe B JKHBOW mpupone, auddysus, ocMoc,
TEII00OMEH JKUBBIX OPTaHU3MOB (BHIBI TEILIONEPENAYH, TEMIIOBOE PABHOBECHE),
3JIEKTPUYECKHUE SIBJICHUSI B )KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJIAPHAs Macca, TEIJIOBbIE CBOWCTBA TBEPBIX TEJl, KHUIAKOCTEH U ra3os,



JJIEKTPUYECKHE  CBOMCTBA  METAJIOB,  JJIEKTPOJUTHYECKas  JUCCOLMAIHS,
rajibBaHUKa.

T'eozpagus: BnaxxHOCTH BO3IyXa, BETPHI, 6apOMETpP, TEPMOMETP.

Texnonozus: npeobpa3oBaHHe IBM)KEHHM C HMCIOIb30BAHUEM MEXaHH3MOB,
y4€T TpeHHs B TEXHHMKeE, NOAUIMIHHKH, HCIOJIb30BaHHE 3aKOHA COXPAHEHHUs
MMIyJlbCa B TEXHHKE (pakeTa, BOAOMET M MApYyrue), IBHUTraTe]b BHYTPEHHETO
CropaHus, naposas TypOuHa, OBITOBOH XOJOAUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
NIOJyYeHHs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIe HaHOMATEPHAIOB, H
HAaHOTEXHOJIOTHH, JJIEKTPOCTaTHYECKas 3allliTa, 3a3eMIICHHE 3JIEKTPOIpPUOOpPOB,
KCEpOKC, CTpYHHBIN IPUHTED, 3JIEKTpOHArpeBaTeIbHBIE npuOOpHI,
3JIEKTPOOCBETUTEIbHBIE TIPUOOPBI, FAIbBAHUKA.

11 KJIACC

Pa3gen 4. DiekTpoauHAMHKA

Tema 3. Maznumnoe none. dneKmpomazHUMHAA UHOYKUUA

ITocrosiHaBIE MarHUTHL. B3anMoneiicTBHE IOCTOSHHBIX MArHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKIMH. [IpHHIUN Cylepno3UIMKM MarHUTHBIX ITOJIEH.
Jluauu MarHuTHOW MHAyKuuu. KapTuHa IMHWN MarHWUTHOM HHAYKIMH IIOJS
IIOCTOSIHHBIX MarHUTOB.

MarnutHOe 1OJNE NpOBOAHMKA C TOKOM. KapTWHa JIMHUM WHIYKIMH
MarHMTHOIO TOJI IJIHHHOIO MPsSMOI0 MPOBOJHUKA U 3aMKHYTOI'O KOJIBIEBOTO
NPOBOJHMKA, KaTyIKu ¢ TOKOM. OneIT Dpcrena. BlauMoneiicTBre mpoBOJHUKOB ©
TOKOM.

Cuna AMnepa, € MOIyJb U HalpaBJICHHUE.

Cuna Jlopenna, e€ Moxynb ¥ HanpaBieHue. [[BHKeHHe 3apsyKeHHON YaCTHIIBI
B OJHOPOJHOM MarHMTHOM noJie. Pabora cumel Jlopeniia.

SIBneHne 3JIEKTPOMAarHUTHOM MHIyKuuH. I[IOTOK BEKTOpa MAarHHTHOMN
MHAYKLUUH. ONEKTPOABHKYIAas CHIA HWHIYKUWH. 3aKOH 3JIeKTPOMAarHUTHOM
uHaykuuu Qapanes.

BuxpeBoe sieKTpudeckoe Ioie. DNEKTPONBUKYIIas CHUNA WHIYKIUH B
IIPOBOJIHUKE, NBHXKYIIEMCS IIOCTYIIATEIbHO B OJJHOPOJHOM MarHMTHOM IIOJI€.

IIpaBuno Jlenna.

UHnykTuBHOCTE. SIBNIeHHME CaMOMHIAYKUHMH. DIEKTPOABHXKYIIAs CHIA
CaMOMHIYKITUH.

DHeprus MarHUTHOT'O MOJISt KATYIIKH C TOKOM.

DNEeKTPOMarHuTHOE IOJIE.

Texuuyeckme ycTpoiicTBa M MpaKTHYECKOE IPMMEHEHHUE: IOCTOSHHBIE
MarHuThl, SJIEKTPOMAarHWThl, JJIEKTPOJABHUIATENlb, YCKOPHTENH 3JIEeMEHTAPHBIX
YaCTHL], UHAYKIIHOHHAS IT€Yb.






Habmonenne 3aryxaromux KojaebaHuii.

HccnenoBanue CBONCTB BEIHYXAEHHBIX KOJEOaHUIA.

Habmonenue pe3onanca.

CBoOOAHBIE 3TIEKTPOMAarHUTHBIE KOJIEOAHMS.

OcuunorpaMmsl (3aBECHUMOCTH CHJIBI TOKa W HANPSDKEHHs OT BPEMEHH) IS
3JIEKTPOMAarHUTHHIX KOJIeOaHHH.

Pesonanc mpu mnocienoBaTeNbHOM COECAMHEHHH PE3UCTOpA, KATYIIKH
HHIYKTUBHOCTHU U KOHJIEHCATOpA.

Moznens nuHUY 35IEKTpOIIepeaayn.

Yuenuueckuii skcnepumenm, nabopamopruie pabomei

HccrnenoBanre 3aBUCHMOCTH IIepUOAa MalbIX KOeOaHWM rpy3a Ha HUTH OT
JUIMHBI HUTH U MaccChl Tpy3a.

HccnenoBanue nepeMeHHOr0 TOKA B IIEMH U3 IOCIIEA0BATENBHO COETUHEHHBIX
KOHJIEHCATOPa, KaTyIIKH U Pe3UCTOopa.

Tema 2. Mexanuueckue u 31eKmpomMazHummble 601Hbl

Mexanv4eckue BONHBI, yCIOBHs pacmpoctpanenus. Ilepuox. CkopocTb
paclmpocTpaHeHuss M [yuMHa BOJHBL. [lomepedHble W TPOMONBLHBIE BOJIHEL.
Hurepdepennus u audpakius MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMKoCTb 3ByKa. BoicoTa ToHa. TeM6p 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBI. Y CIIOBHS M3Jy4€HHUS SJIEKTPOMATHUTHBIX BOJIH.
BzauMnas opuenTarus BektopoB E, B, V B anektpomarautHoit BonHe. CBoiicTBa
3JICKTPOMAarHUTHBIX BOJIH: OTPaKEHHUE, MPEJOMIICHHUE, MOJIpu3anus, AudpaKius,
unTephepernus. CKOpoCTh 3IEKTPOMArHUTHBIX BOJIH.

[lIkana 37€eKTPOMAarHUTHBIX BOJH. IIpHMEHEHHE 3JIEKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY.

IIpvHUMIIBI pagyOCBS3Y U TeNeBHAEHMS. PayooKanus.

SRy PN "
| CRNGH [POMEOCTH IBYXE H BECOTH TOHA C AMIENTFOE N
SRCTOTOHE oonabarwE




HccnenoBanue CBOWCTB 3JIEKTPOMArHATHBIX BOJIH: OTPaXeHHE, IPEIOMIIEHHE,
NoJIApU3anus, AMPpaKkuus, HHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. [IpsMosHHEHHOEe pacIpOCTpaHEHHE CBETa B
OIHOpOAHOI cpexe. JIyd cBeta. ToueuHbll HICTOYHUK CBETA.

Otpaxenne cBeTa. 3aKOHBI OTpaKeHHUs cBeTa. [locTpoeHHe H300paXKeHHi B
IIJIOCKOM 3€epKajie.

IIpenomnenue cBeTa. 3aKOHBI IPETOMIIEHHSI CBETA. AGCOIOTHBIN II0Ka3aTellhb
npenomienus. IlonHoe BHyTpeHHee oTpaxeHue. [IpenenbHBIM Yrojl MOJHOTO
BHYTPEHHETO OTPKEHHUS.

Hucnepcus cBera. CnoxxHbIN cocTaB 6emoro ceera. Lser.

Cobuparomue 1 paccenBaroinye JIHH3bL. ToHKast TiH3a. DOKYCHOE pacCcTOsHHE
U ONTUYECKas CUjia TOHKOW JHMH3BL. [locTpoeHne n306paxeHuit B COOUparouX U
pacceuBaromux auH3ax. Popmyiia TOHKOM JIMH3BI. YBETHYEHHE, 1aBAEMOE JIMH30M.

IIpenensl IPUMEHUMOCTH F€OMETPHYECKOM ONTHKH.

BonnoBas ontuka. HMHTepdepeHuuss cBera. KorepeHTHBIE HCTOYHHUKH.
YcnoBusi HabmIOJEHHs MaKCUMyMOB M MHHHMYMOB B HHTeP(hEPEHIMOHHOM
KapTHHE OT JABYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HMubpakius cBera. JludpakuwoHHas pemérka. YClIoBHEe HaOMIOICHHS
IJIaBHBIX ~MaKCMMYyMOB IIpM MaJ€HUM MOHOXPOMATHYECKOI'O CBE€Ta Ha
IU(QPaKIUOHHYIO PEIIETKY.

ITonspusaius ceera.

Texuuuyeckue ycTpoiicTBa M IIpakTHYeCKOe MpPMMEHEHME: OYKH, JyIIa,
(Goroanmapar, NPOEKUHOHHBIM ammapaT, MHKPOCKON, TeJIEeCKOI, BOJIOKOHHAS
ONTHKA, IM(PaKIUOHHAS PEeIIETKa, TOJISIPOUI.

Llemoncmpayuu

[IpsiMonuHeliHOe paclpocTpaHeHHe, OTpPaKEHHWE W IPEJOMIIEHHE CBETa.
Ontuueckue npuOOPHI.

IlonHOE BHyTpeHHEe OTpaxkeHHe. Moiellb CBETOBOIA.

HccnenoBanue cBONCTB H300paXKeHUH B IMH3AX.

Monenn MEKpOCKOIIa, TEIECKOIIA.

Habmonenue untephepeHiuu caera.

Habmonenne qudpakiuu caera.

Habmonenue aucnepcun cBera.

[Tomyyenue criekTpa ¢ MOMOIIBIO IPU3MEIL.

[MTomyuenue cnexTpa ¢ MOMOLIBIO AUGPAKIIMOHHON PEIIETKH.

Habmonenue nossipusanuu cBera.

Yuenuueckui sxcnepumenm, nabopamopmvie pabomo:

H3mepeHne nokasaresns npeoMIeHUs CTEKIIA.



HccnenoBanue cBOWCTB N300paXKeHM B TNH3AX.
Habmonenue aucnepcun cBera.

Pazgen 6. OcHOBBI cieniHa/IbLHONH TEOPHH OTHOCHTEJIBLHOCTH
I'panuLIbl IPUMEHUMOCTH Ki1accuuecKoi MmexaHuku. [locTynarsl cnenuanbHON
TEOPUU OTHOCHTEIBHOCTH: WHBAPUAHTHOCTh MOJYJIsI CKOPOCTH CBETa B BaKyyMe,
IPUHIUII OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTENBEHOCTh OJHOBPEMEHHOCTH. 3aMeJJIeHHe BPEMEHH U COKpallleHHe
IUTVHBI.
DHeprus U UMILYJIbC PENSTUBUCTCKON YaCTHUIIBI.

CBs13p Macchl ¢ 3Hepme171 U UMITYJIbCOM peHHTHBHCTCKOﬁ HJaCTHIBI. 3Hepr us
ITOKO4I.

Pazgen 7. KBanroBas ¢pusuka
Tema 1. Inemernmol K6aHMOBOU ONMUKU
®otonsl. Popmyna [1nanka cBsi3u 3Hepruu GOTOHA C €0 YACTOTOM. DHEPrHs
¥ UMIyJIbC (POTOHA.
OrtkpeiTre u uccnenosanue porodsddexra. Onbitol A. I'. CToseToBa. 3aKoHEI
porospdexra. YpasHenue Diinmreitna mius porosddexra. «KpacHas rpaHunar

dotorddekra.
JaBnenue cBera. OneiTel I1. H. JIe6enena.
XUMHYECKOe IefiCTBUE CBETA.
Texuuueckue ycTpoiicTBa M NpaKTHYECKOe NpPUMEHEHHE: (OTOINEMEHT,
poTonaTyMK, conHeuHas 6aTrapes, CBETOLHOI.
Llemoncmpayuu
DoTo3QPEKT Ha yCTAaHOBKE C UHKOBOM MIaCTHHOM.
HccnenoBanue 3akoHOB BHeIIHEro GoTosddexTa.
Cseronuoy.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. Ombitel Pesepdopma 1mo paccesHHIO o -4acTHII
IInanergpHas monems atoMa. I[lactviaws Rona U3MVHeHRP ¥ .DTANIGHRS
(bOTOHOB mHpHU Ilepexone aTtoMa C OLHOIO YPOBHS JHEPrUM Ha APYyroif. Bumsl
criekTpoB. CreKTp ypoBHEH 3HEpruy atoMa BOJOPOIa.

Bonuoseie coiicTBa yactul. Bonusl ne Bpoitns. KopryckynspHo-BoIHOBOIM
Ty aJli3M.

CrnonTaHHOE U BEIHY)XAEHHOE U3JIyYEHHE.

TexHuveckre ycTpoHCTBa M INPAKTHYECKOE NPUMEHEHME: CHNEKTPATbHBIH
aHaJu3 (CIEKTPOCKOI), J1a3ep, KBAaHTOBBIN KOMIIBIOTED.

Lemoncmpayuu



Mogenb onbiTa Pezepdopaa.

Onpenenenue QMHBI BOJIHBI Ja3epa.

Habmionenue nuHeHYaThIX CIIEKTPOB U3TyYEHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuwi
Habmonenue muHeit9aToro cnekpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTHI, [TOKa3bIBAIOIUE CIIOXKHOCTh CTpoeHHs siapa. OTKphITHE
paaroaktuBHOCTU. OnbIThl Pezepdopaa no onpeneneHuio cocraBa pagioaKTABHOTO
usnydyenusi.  CpoiictBa  anbda-, OeTa-, raMMa-u3IydeHus. BiusHue

PaniuOaKTHBHOCTH Ha )KMBBIC OpraHU3MBI.

OtkpeiTHEe npoToHa U HeliTpoHa. HykionHas Monens siapa IeiizenGepra—

HBaneHko. 3apsn siapa. MaccoBoe yncio sapa. M30Tomel.

Anbba-pacian. DNeKTpOHHBIA UM IO3UTPOHHBIA Oera-pacman. [ amma-

U3llydeHue. 3aKOH paJlMOaKTHBHOTO pacmaja.
OHeprus CBsA3U HYKJIOHOB B siape. SnepHsie cuisbl. Jledekt Maccsl sapa.
SAnepHbie peakuuu. /lenenne U CHHTES SAIED.
Snepueiii peakrop. TepMmosimepHblii cuHTe3. IIpoGieMbl M HEPCIEKTHBBI
SIIEPHOM SHEPreTUKH. DKOIOTUYECKHE aCIeKThI IIEPHON SHEPTETHKH.
DneMeHTapHble YacTHIEL. OTKPBITHE TO3UTPOHA.
Meronpl HabMIOAEHNS ¥ PETUCTPALIMH JIEMEHTAPHBIX YACTHII.
DyHiaMeHTalbHbIE B3aUMOAeHCTBUS. EnHHCTBO du3ndeckoit KapTUHEI MUpa.
TexHu4eckre VCTDOKCTBA M_PDAKTHYECKOR. PNEMEBLHUR ,, JOTHMETD L KAVERA
Bunecona, sipepHsIit peaktop, aroMHas 6om6a.
Llemoncmpayuu
CY€TYHMK HOHUBUPYIOIIUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmwie pabomoi
Hccnenosanue TpeKoB 4acTHUL (110 FOTOBBIM (oTorpadusm).

Pazpnen 8. DiemenThI acTpoHOMEH M acTpodH3HKH

Orarnbl pa3BUTHS aCTPOHOMHU. [IpHKIaHOE M MEPOBO33pEHYECKOE 3HAUCHHE
aCTPOHOMHUH.

Bun 3Bé3mHoro Heba. Co3Besnusi, sipkue 3BE3MBI, IUIAHETHI, WX BHAAMOE
IBU)KEHUE.

ConneuHas cucrema.

Connne. ConHeunas akTHBHOCTb. Mcrounuk sHeprum ConHIa W 3BE3L.
3BE31bI, X OCHOBHBIE XapaKTEPUCTHKH. JlMarpaMma «CIeKTPalbHbBIH Kiace —
CBETUMOCTb». 3BE37Bl IJIABHOW IIOCIENOBATENLHOCTH. 3aBHCHUMOCTh «Macca —
CBETHMOCTB» IJIsi 3BE3[ TJIaBHOW IOCIIENOBATENbHOCTH. BHyTpeHHee cTpoeHue



3B&31. COBpeMEHHBIE MPEICTABIEHHS O TMPOMCXOXKIEHUH M dBomonuy ColHia U
3BE31. DTalbl )KU3HH 3BE3.

Mieunsiii ITyte — Hama Ianaktuka. [Tonoxenue u asmxeHue ConHia B
Ianaxtuke. TUIBI rajakTUK. PaguoranakTuky U KBa3apbl. UEpHEIE OBIPHI B AIpax
raJIaKTHUK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa66ma. Pazberanue ranakTuk.
Teopus bonpiioro B3psiBa. PEIMKTOBOE U3IIyYEHHE.

MacmrabHas ctpyktypa Beenennoi. MeraranakTaka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGmroneHuss HEBOOPYXKEHHBIM TIJIa30M C HCIIOJIb30BAHMEM KOMIIBIOTEPHBIX
IPUJIOKEHHI IS OTIpeIeIeHUs TIOJIOKEHHSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
NaTy: OCHOBHBIE co3Be3/1usi CeBepHOro NoJyIIapus U SpKHUE 3BE3bL.

Hab6mionenus B Teneckon JlyHsl, nianer, Mneunoro IlyTu.

OGo6maroiiee NOBTOpeHHE

Ponp ¢u3uku U acTpOHOMHM B SKOHOMHMYECKOH, TEXHOJOTHYECKOH,
COLIMAJIBHON U 3THYECKOU cepax NesTeTbHOCTH YeIOBeKa, pOJib U MECTO GU3UKH U
aCTPOHOMUH B COBPEMEHHOI HayyHOH KapTHHE MHUpa, POJib (U3UYECKON TEOpUH B
(bopMHpPOBaHUHU NpPEICTABICHUH O (U3MUECKOM KApTHHE MUPA, MECTO (HU3HYECKON
KapTUHBl MHMpa B OOLIEM psoy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIpEICTaBJICHUH O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

Wsyuenne kypca ¢usuku 6a30Boro yposHs B 11 Kiacce oCyIIeCTBISIETCS C
y4E€TOM COAEep)KaTeNbHbIX MEXIIPEIMETHBIX CBs3edl C KypcaMM MaTeMaTHKH,
OMOJIOrMH, XUMHH, Treorpapyu ¥ TEXHOJIOTHH.

Meosicnpeomemnsle nonamus, CBA3aHHBIE C W3YYEHHEM METOIOB HAYYHOTO
NIO3HaHKS: SBJIEHWE, HAay4HBId (akT, rumoTe3a, (GU3HYECKas BeIWYMHA, 3aKOH,
TeOpHsi, HabIroIeHne, SKCIIEPIMEHT, MOAEIMPOBAHHE, MOJENb, H3MEPEHHE.

Mamemamuka: pemieHne CHCTEMBI YpaBHEHHH, TPUTOHOMETPHYECKHE
(QYHKUMH: CHHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHTOHOMETPHUECKOE
TOXECTBO, BEKTOPbl U WX NPOEKIUH HAa OCH KOOPAMHAT, CIOXXEHHE BEKTODPOB,
NPOU3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, NpPU3HAKH TOAOOUS TPEyroJbHUKOB,
onpeaeseHre NIOLAAH MNIOCKUX GUTryp U 00bEMa TeJl.

bBuonozusa: »>nextpuueckue sBIEHHS B JKMBOW MpHpOAE, KoJjebaTelbHbIE
JABHKEHUS B )KMBOH IPHUPOJIE, ONTHYECKUE SBJICHUS B KUBOU MPHPOJE, NEHCTBHE
paauanuy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KDUCTAJUIMYECKAs CTPYKTypa TBEPABIX
TeJ, MEXaHU3MBbI 00Pa30BaHUs KPUCTANIHIECKOH PEIIETKH, CIIEKTPAIbHbINA aHAIN3.



T'eozpaghus: MarHuTHBIE TIONMIOCAa 3€MIIM, 3aJ€XKH MAarHUTHBIX DYI,
(GoToChEMKA 3eMHOM TTOBEPXHOCTH, NIPEICKA3aHNE 3EMIIETPSICEHUH.

Texnonocus: NWHUM SJEKTpoIepenad, TIEHEepaTop IIEPEMEHHOro TOKa,
3JIEKTpOABUTATENIb, WHAYKIHWOHHAs Ie4Yb, pajap, PaguONpHEMHMK, TEJIECBH30D,
anTeHHa, TenedoH, CBY-neub, MpOEKIMOHHBIA amnmapaT, BOJOKOHHAs OIITHKA,
cojHeyHas OaTapes.



HHTEPEC K Pa3U4YHbIM chepaM NpOPECCHOHAILHON IESTEIbHOCTH, B TOM
YpClie CBSA3aHHBIM C GM3HMKON M TEXHMKOM, yMEHHE COBEpPIIATh OCO3HAHHBIH BBIOOD
Oymyieit mpoheccuy U peali30BbIBaTh COOCTBEHHBIE XKU3HEHHBIE IIJIAHBL,

TOTOBHOCTh M CIIOCOOHOCTH K 0OPa30BaHMIO M caM00Opa30BaHHUIO B 001aCTH
(GU3UKY Ha TPOTSDKEHUU BCEH JKU3HH;

6) 3K0JI0rH4YecKOro BOCIIMTAHHUSA:

chOpPMHUPOBAHHOCTh JKOJIOTHYECKON KYJIBTYphl, OCO3HAHHE IJ00aNbHOIO
XapakTepa 3KOJOTHIECKHX TpobieM;

IUTAHHPOBAHHUE U OCYILECTBIEHUE NEHCTBUI B OKPYKAIOLIEH Cpelle Ha OCHOBE
3HAHMA IeJIed YCTONYMBOrO pa3BUTHUS YEIOBEUECTBA;

pacIldpeHre OIbITa AESTebHOCTA 3KOJOTMYEeCKOM HAalpaBlIE€HHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUN 1O (PU3UKE;

7) 1eHHOCTH HAY4YHOI'0 NNO3HAHHUSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUECKON HAYKU;

OCO3HAHHE IIEHHOCTH HAy4YHOH JesATeIbHOCTH, TOTOBHOCTh B IIpoLecce
U3y4eHHs PU3UKU OCYIIECTBISITh MPOEKTHYIO M UCCIIEI0BATENbCKYIO AEATEIbHOCTh
WHANBUIYaAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTeIbHbIE YHHBEPCAJIbHBIE YUeOHbIe NefiCTBHSA
Ba3oBble nornyeckue qeicTBHUs:
CaMOCTOSITEIbHO  (GOpPMYJIMpOBaTh M  aKTyalW3WpoBaTh  IpodieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeneNsaTh e NesSTeIbHOCTH, 3alaBaTh MapaMeTpbl M KPUTEPUU HX
IOCTHIKEHUS;
BBISBJISATH 3aKOHOMEPHOCTH M TPOTHBOPEYHMS B  pacCMaTpPUBAaEMBbIX
bu3uYeCcKX SBJICHUSX;
pa3pabaThiBaTh IUIaH peIIeHHs] MPOOJIeMbl C y4ETOM aHaIM3a UMEIOLIUXCS
MaTepHaJIbHBIX U HeMaTepHAIIbHBIX PECYPCOB;
BHOCHUTB KOPPEKTHUBEI B EATELHOCTD, OIEHMBATh COOTBETCTBHE PE3YJIHTATOB
IeJIsSIM, OLlEHMBATh PUCKH MOCIIEICTBUM NEATENbHOCTH;
KOOPIMHHUPOBATH U BHITIOJIHATH pab0OTy B YCIOBUSAX PEAIbHOI0, BAPTYAIBHOTO
¥ KOMOMHHPOBAaHHOTO B3aMMOJEHCTBU;
pa3BUBATh KPeaTUBHOE MBIIIIEHHE TP PELICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble Hcclie10BaTe/IbCKHE 1efCTBHA:
BJIa/IeTh HAYYHOW TEPMHHOJIOTHEH, KIFOYEBBIMHA TMOHSTHSMH W METOJaMHU
bu3nyeckoit HayKH;



BJIa/IeTh HaBbIKaMHU Y4eOHO-HMCCIIeI0BaTEIbCKOW U MPOEKTHOM NeITeIbHOCTH
B 00slacTi PU3UKH, CTIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOUCKY
METOJIOB pelIeHus 3anay (U3MYECKOro COAep)KaHHs, NPUMEHEHHUIO pPa3IMYHbIX
METOJI0B ITO3HAHUS;

BIaJeTh BUIAMH JAESITEIBHOCTA IO TMOJy4YEHHIO HOBOIO 3HAHWS, €ro
UHTEpIpeTallii, MpeoOpa3oBaHUI0O M TNPHUMEHEHHIO B pPa3IMYHBIX Yy4eOHBIX
CUTYyallUsIX, B TOM YHCJIe TPH CO3MaHUU YIeOHBIX MPOEKTOB B 00JIACTH (PU3UKY;

BBISBJIATh TNPUYMHHO-CIEACTBEHHBIE CBS3M W aKTyaJM3MpOBaTh 3ajady,
BBIIBUTaTh FUIIOTE3Y €€ pelleH s, HaXOAUTh apTyMEHTHI JJIs 10Ka3aTelIbCTBAa CBOUX
YTBEPXKICHUM, 3a1aBaTh MapaMeTphbl U KPUTEPUHU PEILIEeHHUS,;

aHaIM3UpPOBaTh IIOJy4YeHHBbIE B XOJ€ pelIeHUs 3aJayd pe3yJbTaThl,
KPUTHYECKH OIIEHHBATh UX IOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh ¥ (OpMYyJIUpOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTEILHOM
NesITENbHOCTH, B TOM YHUCJIE NIPH U3yYeHUH (PU3UKH;

NaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIBIT;

yMETh TNEPEeHOCUTh 3HaHUS MO0 (HU3MKEe B MNPaKTUYECKYl0 001acTh
XKHU3HEEeATEbHOCTH,

yMETh HHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTei;

BBIIBUTaTh HOBBIE HJIE€H, peiaraTh OpUrHHaIbHbBIE TOJXO0bI U PEIICHUS;

CTaBUTh MPOOIJIEMBI U 3a71a4H, JOMyCKaIOIHe aJbTepHATUBHbIE PEIIeHHS.

Pa6ora ¢ undpopmanmeii:

BJIaJIeTh HaBBIKAMH TOJy4YeHUs HHGOpMAuu (GU3UUECKOTO CONEpIKaHUsS U3
HMCTOYHMKOB Pa3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBISTh IOWCK, aHaJM3,
CHUCTeMaTH3allMI0 W HMHTEPIpETAli0 MHOOpPMAMK pa3TUYHBIX BHIOB U (GOpM
peACTaBJICHUS;

OLIEHMBATh JOCTOBEPHOCTh HH(POPMALIHH;

UCIIONIb30BaTh  CpeacTBa MH(DOPMAIMOHHBIX M  KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH B pElIeHHH KOTHUTUBHBIX, KOMMYHUKATUBHBIX ¥ OPraHU3allHOHHBIX
3a1ad4 ¢ cobmoeHneM TpeOoBaHU 3prOHOMHKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHusl, MPaBOBBIX M OSTHYECKUX HOPM, HOPM HH(POPMAIMOHHOMK
0€e30I1aCHOCTH,

co3maBaTh TEKCThI (DU3UYECKOTO CONEP)KaHUs B Pa3IMYHBIX (opMarax ¢
y4€TOM HazHa4yeHHS WHGOPMAaIUH U LIeJIeBOM ayJUTOPHH, BBIOUpas ONTHMAIIbHYIO
(GopMy NpencTaBleHUs ¥ BU3yaIU3allHH.

KoMMyHHKaTHBHBIE YHHBEpPCaIbHbIE Y4eOHbIe JeHCTBHA:
OCYILECTBJIATH OOIIEHNE Ha YpOoKaxX (GU3MKH U BO BHE-YPOUHOU AESTEIbHOCTH;
pacrmo3HaBaTh INPEANOCBUIKM KOHQIMKTHBIX CHTyalldidi U  CMAr4ath
KOHMJIUKTEL,



pa3BEPHYTO M JIOTHYHO H3Jaratb CBOIO TOYKY 3PEHHS C HCIOJIb30BAHHUEM
SI3bIKOBBIX CPEJICTB,;

IOHAMAaTh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaIbHOH
paboThI;

BBIOMpATh TEMAaTHKy U METOIbl COBMECTHBIX NEHCTBUI C yd&€TOM 0OIUX
MHTEPECOB U BO3MOXKHOCTEH KaXI0T0 4YJieHa KOJUIEKTUBA,;

IpUHUMATh LM COBMECTHOM  JeSTeNbHOCTH, OpraHM30BBIBATh M|
KOOpDAMHUPOBATh JAEHCTBUS MO €& IOCTHIKEHMIO: COCTaBIATh IJIaH JEHCTBHM,
pacmpenensaTh poJid C y4ETOM MHEHHH Y4YaCTHHUKOB, OOCYXIOaThb pPe3yJbTaThl
COBMECTHO# paboTHI,

OLIEHUBATh KQ4€CTBO CBOETO BKJIaJia U KaXXJOro y4acTHUKA KOMaH bl B 001U
pe3ybTaT o pa3paboTaHHBIM KPUTEPUSIM;

IpemyiaraTh HOBBIE TPOEKThI, OLEHHBATh HJOEH C TO3UIHH HOBH3HBI,
OpPUTHUHAIBHOCTH, IPAKTUYECKOH 3HAYMMOCTH;

OCYLIECTBJIATh IO3UTHBHOE CTPATETH4YeCKOe IOBEICHHE B DPAa3IHYHBIX
CHTYyalUsX, IPOSIBIIATH TBOPYECTBO M BOOOpaKeHHE, ObITh HHUIIMATHBHBIM.

Pery1siTHBHbIe YHHBepcaJbHbIe y4eOHbIe AeiiCTBHS
Camoopranusanus:

CaMOCTOSITEJIBHO OCYIIECTBJISITH [IO3HABATENIbHYIO AESATENbHOCTh B 00JacTH
(GU3MKM M aCTPOHOMHH, BBISIBIATH NPOOJEMBI, CTaBUTh U (HOPMYJIMPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTABIIATh IUIAH DPELIEHUs PACUETHBIX W Ka4eCTBEHHBIX
3a71a4, IJIaH BBINOJIHEHNS NPAKTUYECKOH paboThl ¢ yYETOM UMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEAIIOYTEHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacIIupATh paMKK y4eOHOro npeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHU;

Aenatb OCO3HAHHBIA BBIOOp, apryMeHTHpOBaTh ero, Opare Ha ce0s
OTBETCTBEHHOCTH 34 PELICHHUE;

OLIEHMBATh NPHUOOPETEHHBIN OIBIT;

CII0cOOCTBOBaTh (OPMUPOBAHUIO U TMPOSIBIEHUIO JSPYAMLIMHA B 00J1acTH
(u3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pA30BaTENBHbIN M KYJILTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLIHOHAJILHBIH HHTE/IJIEKT:

JlaBaTh OI€HKY HOBBIM CHUTYyal¥siM, BHOCUTH KOPPEKTHUBBHI B IESITEIHLHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YIbTATOB IIEJISIM;

BJIaJIETh  HaBbIKAMH  IIO3HABATENbHOW  pedieKCur KaK  OCO3HaHHS
COBEpINAeMbIX JEWCTBHH M MBICIUTEIbHBIX IIPOLIECCOB, HX pE3YyJIbTATOB H
OCHOBAaHUM;

MCIIOJIb30BaTh NPUEMBI peIeKCHH ISl OLEHKH CHUTYAllMH, BEIOOpA BEPHOIO
peLIeHus;



YMETb OLEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIIeHHS IO HUX
CHIDKEHHIO;

OpPUHMMAaThb MOTHUBBI M apryMeHThl [PYrHX IpUd aHaJu3e pe3yJbTaToB
NesTeTbHOCTH,

IIPUHUMATH ce0sl, HOHUMasi CBOM HEIOCTATKU M JOCTOWHCTBA,;

IPUHMMATh MOTUBBI U apryMeHThl JPYTHX TP aHaJM3e pe3yJIbTaToOB
NesITENbHOCTH,

IIPU3HABaTh CBOE MPaBO M MPABO APYTHX HA OIIMOKH.

B mponecce 1ocTHKeHUs THYHOCTHBIX Pe3yIbTaTOB OCBOEHUS IIPOTPAMMEI 110
¢usuke OIS ypOBHSA cCpeaHero o6miero o6pa3oBaHHs Y  OOydYaromUXcs
COBEpLIEHCTBYETCS SMOLIMOHATBHBIH MHTEIJIeKT, Ipeanoararumi
c(hOpPMHUPOBAHHOCTb:

CaMOCO3HaHU$, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOILMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHON SMOIMOHATIBHOM ChEpEHI,
OBbITH yBEpEHHBIM B Ce0e;

CaMOpEryJMpPOBaHUs, BKIIOYAIOLIET0 CaMOKOHTPOJb, YMEHHE IIPHHHMATH
OTBETCTBEHHOCTh 3a CBO€ IIOBEIEHHE, CIOCOOHOCTh amanTHPOBAThCS K
SMOIMOHAIBHBIM U3MEHEHHSM U IPOSIBIATH TUOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIIOYAIOILIEH CTpeMJIEHHE K JTOCTH)KEHMIO LIENIH U
yclexy, ONTHMH3M, MHHIMATUBHOCTh, YMEHHE AEWCTBOBATH KMCXOAS M3 CBOMX
BO3MOX>XHOCTEH;

SMIIATHH, BKIIIOYAKOLIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIBEHOE COCTOSIHUE
ApYTHX, YYHMTBEIBaTh €ro IIpH OCYLIECTBJIEHHWH OOIIEHHUs, CIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHHUIO;

COLUAbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOLIEHHS
C NPYTHMHU JIFOABMH, 3a00THTECS, IIPOSBIIATh HHTEPEC U pa3pelliaTh KOH(IMKTEL

NPEAMETHBIE PE3YJIbTATHI

K koHI1y 00y4enus B 10 k1acce mpeaMeTHbIE pe3yIbTaThl Ha 6a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCSH YMEHHINA:

JEMOHCTPHPOBATL Ha IpPUMEpaxX poJib U MecTo (U3UKHA B (OPMUPOBAHUHU
COBPEMEHHOMW Hay4yHOW KapTUHBI MHpa, B Pa3BUTHH COBPEMEHHOM TEXHHUKH H
TEXHOJIOTUM, B IPAKTUYECKON NeATETbHOCTH JIFOAEH;

YYHMTBIBaTh TIPAaHUIBI IIPUMEHEHUs H3yUYEeHHbIX (GU3UYECKUX MOJEeN:
MaTepualibHas TOYKa, HHEpLUHAJIbHAs CUCTeMa 0TCYETa, aOCOMIOTHO TBEPOE TENO,
UJealbHBIA a3, MOAEIU CTPOCHHS ra3oB, KUIKOCTEH W TBEPABIX TEJ, TOYECUHBIN
IEKTPUYECKUH 3aps] [IpU pelieHud PU3nUecKuX 3a1ad;

pacrnosHaBaTh (pu3MUecKue SBIEHUS (IPOLECCHI) M OOBICHATH MX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYISPHO-KHHETUYECKOU TEOPUU CTPOEHHUS BEIECTBA H



3JIEKTPOAMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE JBUKECHHE,

CBOOOJHOE MaJeHue Tej, IBUKEHHE MO OKPY)KHOCTH, HHEPIUs, B3aUMOIECHCTBUE
Ten, nupdy3us, 6pOyHOBCKOE ABIKEHHE, CTPOEHHE XUAKOCTeH U TBEPIBIX Te,
U3MeHeHne o0béMa Ten MpH HarpeBaHUU (OXJIaKIEHHWH), TEIJIOBOE paBHOBECHE,
UCIIapeHHe, KOHJEHCallus, IUIaBIeHHe, KPUCTAUIA3alUs, KHUIEHUEe, BIAXKHOCTh
BO3/yXa, [IOBHILIEHUE [1aBJICHHUS ra3a MPU €ro HarpeBaHWM B 3aKPHITOM COCYZE,
CBSI3b MEXIy ITapaMeTpaMH COCTOSIHUS ra3a B M30Mpolieccax, JIEeKTpU3alus Ted,
B3aUMO/JICViCTBUE 3aps0B;

ONMCHIBATh MEXaHWYECKOe IBUKEHUE, HCIOJIb3ys (DU3MYeCKHe BEIUYUHBI:
KOOpAWHaTa, IMyTh, NEpeMelleHHe, CKOPOCTh, YCKOpEHHe, Macca Teja, CHJIa,
HUMITYJIbC Tejla, KUHETUYeCKass 3HEpPrus, MOTeHIHalbHas dHEPrus, MexXaHu4decKas
paboTa, MexaHMYecKas MOIIHOCTb, TP ONMHUCAHWU IMPABUJIBHO TpPaKTOBATh
¢bu3uYecKuii CMBICT MCIOJB3YEMBIX BEIMYHH, X OOO3HAYEHHS M EIUHUIIEL,
HaXOIUTh (POPMYIIBI, CBSI3BIBAIOINUE NAHHYIO (DU3MUYECKYIO BEJIHUYUHY C IPYTHMH
BEJIMYMHAMH,

OIMCBIBATh M3Y4YCHHBIE TEIIOBbIE CBOMCTBA TE€I U TEIJIOBBEIE SBIIEHHS,
UCTIONb3ys (U3MYECKHe BEIUYMHBI: [aBJIeHHE Ta3a, TeMIlepaTypa, CpemHss
KHHETHYECKasl SHEPrUsl XaOTHYECKOIo IBHM)KEHUSI MOJIEKYJI, CpelHEeKBaIpaTHYHAsA
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSsS 3Heprus, pabora rasa,
KO3(Q(QHUIUEHT II0NIe3HOr0 NEeWCTBHS TEIJIOBOIO J[BUTaTels; INPH OIMCAHHUH
IPaBUIBHO TPaKTOBaTh (U3WYECKHIA CMBICT MCIIOIB3YEMBIX BEJIMYMH, HX
0003HaYeHHs M eJUHHIBI, HAaxXOOUThb (OPMYJIBI, CBS3bIBAIOIIME JAHHYIO
(GH3UYECKYIO BETHYHHY C IPYTUMH BETHYMHAM;

OMKCBIBATh U3YYEHHBIE DJIEKTPUYECKUE CBOMCTBA BELIECTBA U JIEKTPUUECKHE
ABJIEHUS (IIPOLIECCHI), UCTIONB3YsI (pU3UUECKUEe BETMYMHBI: SJIEKTPUUECKHUH 3aps,
3JIEKTPUYECKOE I10JI€, HANPSDKEHHOCTD IOJIS], MOTEHLUAJ, Pa3HOCTh ITOTEHIHMAJIOB;
IIpA ONMHCaHWH MPaBHILHO TPAaKTOBaThb (U3MYECKUH CMBICT HCIIOJIb3yEMBIX
BEIMYUH, WX O0O3HAUEHWs M EIWHUIBI, yKa3blBaTh (OPMYJIBI, CBA3LIBAIOIIKE
JaHHYIO (GPU3UYECKYIO BEJIMYHHY C IPYTHMH BETHYHMHAMH;

aHaIM3UPOBaTh (QU3MYECKUE MPOLECCHl W SBICHHS, UCIONB3Ys (QU3NUECKHE
3aKOHBI U NPHHLMIIEL: 3aKOH BceMUpHOro TsaroteHus, I, II u IIl 3axonsr HeroToHa,
3aKOH COXPaHEHHsS MEXaHWYECKOM »JHEPruu, 3aKOH COXPaHEHHS HMITYJIbCa,
NPUHIUI CYNEPIO3UIMK CHJI, NPUHLIUI PaBHONPABUS HHEPIHAIBHBIX CHCTEM
OTCY€Ta, MOJIEKYISIPHO-KUHETUYECKYI0 TEOPHIO CTPOEHHUS BEIECTBa, I'a30BbIE
3aKOHBI, CBSI3b CpPEIHEN KMHETHYECKON 3HEPIMM TEIJIOBOTO ABHKEHHS MOJIEKYI C
abCOMIOTHON TeMIlepaTypoi, MepBbIii 3aKOH TEPMOIMHAMMKH, 3aKOH COXPaHEHHUS
JJIEKTPUYECKOro 3apsiga, 3akoH KyloHa, mpu 3ToM pasnuyaTh CJIOBECHYIO
(GopMyIHpPOBKY 3aKOHa, €r0 MaTeMaTHYeCKOe BBIPOKEHHE W YCIOBHUS (TPaHHIBI,
00J1acT ) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE IPUHIIMITBI AW CTBUS MaIIMH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3iu4arh yCIOBHUS WX 0€30IacCHOr0 MCIOJIb30BaHUs B IOBCEIHEBHON
KHU3HU;

BBIMOJIHATh SKCIEPUMEHTHI 110 HCCIIEOBaHUIO (GU3UYECKHX SBICHUH H
IPOLIECCOB C HCIIOJIb30BAHHEM IPSIMBIX W KOCBEHHBIX HM3MEPEHHH, NpH 3TOM
bopmynHrpoBaTh IpobiaeMy/3agady U TUIIOTE3y yUeOHOI0 3KCIIEpUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEI0KEHHOT0 000py10BaHUs, TPOBOAMUTH ONBIT U (HOPMYIHPOBAThH
BBIBOJIBI;

OCYIIECTBJIATh MPSMbIe U KOCBEHHBbIE U3MepeHHs GU3NMUECKUX BEJTHYUH, PU
3TOM BBIOMpaTh ONTHMAJBHBIM CIIOCOO M3MEPEHUs] U HCIOIb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOrPeITHOCTe! N3MEepEeHHIA;

UCCIIeNOBaTh  3aBUCHUMOCTH MeXAy (HU3WYECKUMH  BEJIHYUHAMH C
UCIIOJb30BaHUEM MPSMBIX HM3MEPEHUH, NMPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(GHUKCUPOBaATh pe3yIbTAThI MOJyYeHHON 3aBUCHMOCTH (DU3HYECKUX BEJTMUHH B BHJIE
TabauL U rpaduKoOB, AeNaTh BEIBOIBI IO Pe3yJIbTaTaM MCCIIeIOBAHMUS,

cobmoaaTh npaBuiia 6€30MacHOro TpyJaa MPHU MPOBEIEHHUH HMCCIEIOBaHHM B
paMKax y4eOHOro 53KCIEpUMEHTa, Yy4eOHO-MCCIeNOBaTeNbCKOW M IPOEKTHOM
JEATEILHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOKCTB M J1aGOpPaTOpHOTro
o0opynoBaHuS;

pemiate pacuéTHbple 3aJa4d C SBHO 3aJaHHOW (HU3MYECKOW MOJEIBIO,
UCIIOJIb3Ysl GU3MUECKUe 3aKOHBI M TPUHIIUIIE], HA OCHOBE aHAlIM3a YCIIOBUS 3a1a4u
BbIOMpATh (PU3MUECKYIO0 MOJENb, BBIACIATh (HHU3MYECKHE BEIUYMHBEI M (HOPMYJIHL,
HeoOXoMMbIe Uil €€ pelleHHs, IMPOBOJUTH PACUYETHl M OLEHMBATh PEalbHOCTH
IIOJIy4YE€HHOI'O 3Ha4eHUs (PU3MIECKON BETHMYNHBL;

pelIaTh Ka4eCTBEHHBIE 3a1a4M: BRICTPAUBATh JIOTHYECKH HEMPOTHBOPEYUBYIO
LeTIOYKY pacCyXIeHUH C ONOpod Ha M3ydYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
busnyeckue sBICHHS;

MCIIOJIb30BaTh [P PEIIEHUH YIeOHBIX 3a]a4 COBPEMEHHbIE HH(POPMaIMOHHBIE
TEXHOJIOTUHU [JIsl TIOMCKA, CTPYKTypHPOBAHUS, HHTEPIPETALUH U IPEACTABICHHS
y4eOHOH ¥ Hay4dHO-TIOMyIAPHOH HH(OPMALMK, TONyYEHHOH M3 pPa3THIHBIX
VCTOYHUKOB, KDUTUYECKH aHAJIU3UPOBATH MOJIy4aeMyIo HHGOPMALIHIO;

NPUBOJIUTH MPUMEPHI BKJIala POCCUICKUX U 3apyOeXHBIX YIEHBIX-(HU3UKOB B
Pa3BHUTHE HAYKH, 0OBSICHEHHUE IPOIIECCOB OKPYIKAOLIEr0 MUPA, B Pa3BUTHE TEXHUKH
A TEXHOJIOTHH;

UCII0JIb30BaTh TEOPETUYECKUE 3HAHUS 110 GU3KKE B TOBCEAHEBHOM KU3HU IS
obecrieueHus 6e30maCHOCTH IMpU OOpAIEHWM ¢ NPUOOPAMU U TeXHUYECKHMH
YCTPOMCTBaMH, [l COXPAaHEHUS 370POBBS M COONIONEHUST HOPM 3KOJOIMYECKOIO
IIOBEJIEHHs B OKPYKaIOLIEH cpele;



paborate B TIpynme C BBIIOJHEHHEM pa3IHYHBIX COLUAIBHBIX POJEH,
IUIAHUPOBaTh paboTy TpyNINbl, palMOHAIBHO pPaclIpeneisTh OOS3aHHOCTH U
TUJIAHUPOBATh JEATENbHOCTh B HECTAHIAPTHBIX CHUTYAIlMsIX, aJeKBAaTHO OLIEHHWBATh
BKJIaJl K&XKIOTO M3 yYaCTHUKOB I'PYINIIbI B peIIeHHe pacCMaTpUBAEMOM IIPOOIIEMEL.

K xoniy o6yuenus B 11 kracce npeiMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(OOPMHUPOBAHHOCTD Y 00YYAIOIIUXCS YMEHMHA:

AEMOHCTPHPOBaTh Ha NPUMEPAX pOJb M MECTO (QU3WKH B (HOPMUPOBAHUH
COBPEMEHHON HayYyHOM KapTHHbl MHpa, B Pa3sBUTHH COBPEMEHHON TEXHHKH U
TEXHOJIOTHH, B IPAKTUYECKOH NEATENbHOCTH JIOIEH, IEIOCTHOCTh U EeIUHCTBO
Gu3UYeCcKoil KApTHHBEI MUDA;

YYUTHIBaTh TPAHUIBl TNPUMEHEHHUS HU3YYEHHBIX (HU3MUECKHX MOIENeH:
TOYEYHBIH 3NIEKTPUYECKUH 3apsiM, JTyd CBETa, TOYEUHBIH HCTOYHUK CBETA, SAepHas
MOJZIeNb aTOMa, HYKJIIOHHAs MOJENb aTOMHOTO sipa NpH pELICHHH (pU3MYECKHX
3ajad;

pacrio3HaBathk (u3HUecKHe SIBIEHUS (IPOLECCH) U OOBSICHITh WX HA OCHOBE
3aKOHOB 3JIEKTPONMHAMUKH ¥ KBAHTOBOH (DU3UKH: 3/IEKTPUYECKas IIPOBOIUMOCTS,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE AEMCTBHS TOKa, B3aMMOJIEHCTBHE
MarHMTOB, OJJICKTPOMAarHUTHasT MHAYKIUS, JAEWCTBHE MArHUTHOTO TIIOJS Ha
IPOBOAHHMK C TOKOM H ABMIXKYIIMUCS 3apsi, SJIEKTPOMAarHUTHBIE KOJIeOaHHs U
BOJIHBI, MNPSAMONIMHEHHOE pacmpOCTpaHEHHE CBETa, OTPaXEHHE, NpeloMIICHHE,
WHTepQepeHIns, JubpaKuus ¥ NOJSApH3AUMS CBETa, J[WCIEPCHS  CBETa,
dorosnexTpuaeckuii 3pdext (GoTodhdexT), CBeTOBOE NaBNeHHE, BOSHHKHOBEHHE
JIMHEHYaTOr0 CHeKTpa aroMa BONOPOIA, €CTECTBEHHAs M HCKYCCTBEHHAS
PafuOaKTHBHOCTE;

OIMCBIBATL H3YYEHHBIC CBOWCTBA BEINECTBA (DIEKTPUYECKHE, MAarHUTHBIE,
ONTHYECKHE,  OJIEKTPUYECKYI0  NPOBOAMMOCTh  DPasiMYHBIX  cpel) ©
SJICKTPOMAarHUTHbIE SBJICHHUS (IIPOLECCHI), HCMOJb3ys (DUHMUECKHE BEIMUMHBL:
NEKTPUYECKUH 3apsfl, CHJIA TOKa, 3NIEKTPHYECKOe HAaNpsDKEHHE, SIeKTPHYECKOe
COIPOTHBIICHHE, Pa3sHOCTh IOTEHLMAIIOB, 3JIEeKTPOABIXKYINAs CHja, paboTa TOKa,
MHIYKIUST MarHMTHOIO Mois, cuia Ammepa, cuia JlopeHuma, MHIYKTHBHOCTS
KaTyIKK, SHEPrus >I€KTPUYECKOr0 M MAarHHTHOTO IIOJIed, NepHon M 4YacToTa
KoneOaHUA B KoONeGATeNbHOM KOHTYpe, 3apsii M CHIa TOKA B nporecce
TapMOHMYECKUX  SJIEKTPOMAarHUTHBIX KojeGaHui, (OKycHOe paccTosiHME U
ONTHYeCKas CHJa JIMH3BI, IPU ONMMCAHWM IIPABUIIBHO TPAKTOBATh (DHU3MUECKHiL
CMBICII HCIONB3YEMBIX BEIMYHH, WX OOO3HAUCHMS W EIMHHUIBI, YKa3bIBaTh
hopMyIIbl, CBSA3BIBAIONINE JAHHYIO QU3MUECKYIO BEIUUAHY C IOPYTHMH BEJTHYHHAMH;

ONHUCHIBATE HM3YYECHHBIC KBAHTOBBIE SBIEHHS M IPOLECCHI, HCIONB3YS
(u3nvecKre BENMYMHBI: CKOPOCTH 3NEKTPOMATHATHBIX BOJH, JUIAHA BOJHBI H
1acTOTa CBETA, SHEPIHs M MMITYJIbC (OTOHA, IEPHOA IOTypacnana, SHEPrust CBI3H



aTOMHBIX sifiep, IIPH ONKCAaHWH TPABHIBHO TPAKTOBATh (DU3MYECKUH CMBICIT
HCIIOJIB3yEMBIX BENMYHMH, WX O0OO3HAYEeHWs] W eIUHUIBI, yKa3blBaTh (OpMYIIEI,
CBSA3BIBAIONIME JaHHYIO (GU3HYECKYI0 BEJIMYMHY C JPYIMMH BeJIHYMHAMH,
BBIYHMCIISTH 3HaUeHNe PU3NUECKON BEIMYNHBI,

AQHAJIM3UPOBATh (QU3MUYECKUE MPOLECCHl U SBIEHHS, UCIONb3Yys (U3HMYECKHE
3aKOHBI M MPUHIUIBL 3aK0H OMa, 3aKOHBI IOCJIEI0BATENLHOIO U IapaljieIbHOTO
COENMHEHHs] MPOBOTHHUKOB, 3aKkoH J[koyis—JleHIa, 3aKOH 3JIEKTPOMArHHTHOM
UHAYKIHH, 3aKOH TPSIMOJIMHERHOTO paclpOCTPaHEHHUs] CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI IPEJOMIIEHHs CBETa, ypaBHeHHe DHHINTeHHa A porodddexTa,
3aKOH COXpaHEHHUs SHEPruu, 3aKOH COXpaHEHHs HUMIIYJIbCa, 3aKOH COXPaHEHHS
3NIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHHs MacCOBOrO 4YMCia, MOCTyJaTel bopa,
3aKOH PaJHdOaKTHBHOrO paclana, Py 3TOM pa3iuyaTh CIOBECHYIO (hOPMYJIUPOBKY
3a8KOH4, €ro MaTeMaTHYeCKOe BBIPAXKEHHWE U YCIIOBHS (TpaHHUIBI, 00JIacTH)
PUMEHUMOCTH;

OTIpeNeNATh HallpaBJIeHHe BEKTOpa MHAYKIUYA MarHUTHOIO 110OJIsl IPOBOAHHUKA
C TOKOM, cujibl Amnepa u cuisl JlopeHua;

CTPOUTh M ONMCHIBaTh H300pakeHHE, CO31aBaeMO€ ILIOCKUM 3€pKajioM,
TOHKOU JIMH30M;

BEITIOJHATh OSKCIEPUMEHTHI IO MCCIEHOBAHUIO (QU3UYECKUX SBIEHUN U
IPOLIECCOB C HCIMOJb30BAHUEM TMPSMBIX U KOCBEHHBIX H3MEPEHMH: IpHU 3TOM
bopmynupoBaTh MpobiieMy/3a1auy U THIIOTE3y y4eOHOro SKCIIepUMeHTa, COOMpPATh
YCTaHOBKY M3 MPEJI0KEHHOT0 000pYyJ0OBaHMS, IPOBOAUTD ONBIT U (OPMYIHPOBATH
BBIBOJIBL;

OCYIIECTBIIATh NPSMbIe U KOCBEHHbIE H3MEPEHUs (GU3UUECKUX BEIWYUH, NIPH
3TOM BBIOMpaTh ONTUMAIBHBIM CHOCOO M3MEpEHHS U HCIOJIb30BaTh H3BECTHBIE
METO/IbI OLIEHKHU MOIPEIIHOCTEN U3MEPEHUM;

HCCIIE0BAaTh 3aBUCUMOCTH (U3HYECKUX BEIMYUH C UCIIOJIb30BAHUEM MPSMBIX
U3MEPEHUN: NP 3TOM KOHCTPYHpPOBAaTh YCTAaHOBKY, (DMKCHPOBATh pPe3yJIbTaThI
IIOJIyYEHHOM 3aBUCUMOCTU (PU3MUECKUX BEIMYUH B BUAe TaOMUI M TpaduKoOB,
JenaTh BBIBOJBI IO pe3ysibTaTaM HCCIIeIOBaHUS;

cobmonare npaBuia 6€30MacHOrO TpyAa MPH MPOBEACHUU HCCIIEIOBAHU B
paMKax y4eOHOro OSKCIepuMeHTa, Yy4eOHO-HCCIeIOBaTeNbCKOW W MPOEKTHOM
JESATEIbHOCTH C MCIOJIb30BaHMEM H3MEPUTENbHBIX YCTPOWUCTB M J1abOpaTOPHOTO
o0opyIOBaHUS;

pemate pacuéTHble 3a7ayd C SIBHO 3aJaHHOM (U3MYECKON MOMENbIo,
UCIOJIB3Ys pU3nudecKre 3aKOHBI U MPUHIIUIIEI, HA OCHOBE aHAJIM3a yCJIOBUS 3a1a4d
BBIOMpPATh (U3NYECKYI0 MOJEINb, BBIACIATh (PU3MUECKUEe BETUYMHBI U (HOPMYIIBI,
HEoOXOIUMBbIe NJIs e€ pelIeHHUs, TIPOBOAUTh PAacYEThl M OLIEHHWBATH PEATBLHOCTH
IIOJIy4YeHHOTr 0 3HaueHNsl HU3NIECKON BETUUUHBI;



peliaTth Ka4eCTBEHHbIE 3a]a4l: BBICTPANBATh JIOTUYECKU HENPOTUBOPEUUBYIO
IEMOYKY pPacCyXIeHHH C Omopod Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEDHOCTH H
busznUecKue SBICHUS;

UCIIOJIb30BaTh [IPH PEIIEHUH Y4eOHbIX 3a71a4 COBpPEMEHHbIE HH()OPMaLIMOHHBIE
TEXHOJIOTHH [JIs TOKCKa, CTPYKTYPHUPOBAHMS, UHTEPIPETALMU U IPENCTaBICHHUS
y4eOHOW ¥ HAyYHO-TIOMYJISIPHOM HH(OpMAIUK, MOJYYEHHOW M3 pa3lIdYHBIX
HCTOYHHUKOB, KPUTHYECKH aHATH3MPOBATh MOTy4aeMylo HH(GOPMAIHIO;

OOBSCHATh MPHHIUIBI [OEHACTBHS MAIIWH, NPUOOPOB U TEXHHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS X 0€30IaCHOT0 UCIOJIb30BaHMS B IIOBCEIHEBHON
KH3HH;

IPUBOIUTH IPUMEPHI BKJIaJa POCCHHCKUX U 3apyOeXHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HayKd, B OOBSCHEHHE IPOIECCOB OKPYXKAIOIIErO0 MHUpA, B DPa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

KCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS O GU3UKE B TOBCEIHEBHOM KU3HU IS
obecrieyeHnsi 6€30MacHOCTH MpH OOpalleHHH ¢ NpUOOpPaMHM U TEXHHUYECKUMHU
yCTPOWCTBaMH, IJISi COXPAHEHHUS 3IOPOBbSI U COOJIOICHUS HOPM SKOJIOTHYECKOTO
IIOBEJIEHHsI B OKpYKaIoIe# cpene;
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE
OBPA30BATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISd YYEHUKA

» ®usuka, 10 knace/ Msakumes I'.51., Byxosues b.b., Corckuit H.-H. mox
penakuueii [lappentreBoit H.A., AkunonepHoe o6iecTBo «M3naTenpcTBo
«IIpocsemenue»

* ®usuka, 11 knace/ Mskumes I'.J1., ByxoBues b.b., Hapyrua B.M. nox
penakuuei [TapdentreBoit H.A., AknronepHoe o61ectBo «M31aTenscTBo
«IIpocBemmenue»

METOAUYECKUE MATEPUAJIBI AJIS1 YUYUTEJISA

1. « KonTponpeHsle paboTel o ¢u3suke 7 — 11 kimacc cpeaneds mkossl ». [Tox
penakuuen O.E. OBenuuk, C.f. [llamama. Mocksa « IIpocsemenue », 2010 r.

2. A.E.Mapon, E.A . Mapon «KoHTponbHBIE paGoThI 110 husuke 10 — 11
kiace» Mocksa «IIpocBemenue » 2009 r.

3. B.A. IlleBuoB « /lumaktuueckuii MaTepuai o Gusuke 9 Kiacc »,
U3/1aTeNbCTBO « YuuTenb » 2009 r.

4. A.E Mapos, E.A. Maposn « ®u3zuka 9 kinacc, yue6HO — METOANYIECKOE
nocobue » Mockaa « [Ipoda » 2009 r.

5. « IHCTpYyKIIMHK IO OXpaHe Tpya U TEXHUKH 6€30I1aCHOCTH B IIKOJIE ».
Meroauueckoe nocobue nox penakuueit Orapkosa A.A. MockBa «
Ilenarornueckoe o6mectBo Poccun » 2010 r.

6 . T'.I. Jlynnos «OnopHble KOHCIIEKTHI X TECTOBbIE 3a4aHus 1Mo pusuke 10-11
knacce» Mocksa «IIpocBemenne» AO «YueGuas auteparypa»2010r.

7. JL.O3.I'ennenmreiin, B.M.3unkoBckuit «IIporpaMmel B IpEMEPHOE
IIOypO4YHOE MJIaHWPOBaHKeE I 001e0Opa3oBaTebHbIX yupexaenuii. Dusnka
7-11 xnacce». M3parensctBo « MueMo3uHa» 2010 r.

8. O.M.I'pomueBa «TemaTHdeckre KOHTPOIIBHEIE M CAMOCTOSTENbHBIE PAGOTEI
no ¢usuke 10 Kiace, U31aTeNbCTBO «K3ameny 2012 r.

9. B.A Kacpsnos, B.A KopoBun «®u3uka TeTpans ajis 1aGopaTOpHBIX paboT
10-11 xnacc» u3parensctBo «JIpoda» 2010r.

10. JL.O.I'ennenmreiin,JI. A.Kupuk,1.M.T'enbdrar «Dusuka TeTpans 1is
nabopaTopHbIX paboT 10 kimacey usnatensctBo «Mnexca» Mocksa 2010r.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCHI CETH

UHTEPHET



Tennosele sBneHus. I3MeHeHNe arperaTHbIX COCTOSTHHIA BEIIECTBA
1. Habop npu6opoB 11t AEMOHCTPAIMU BHIOB TEIIONEpeaadn
2. Mogenu KpUCTaNTAYECKUX PELIETOK
3. Mogenu JIBC, napoBoii TypOUHBI
4. Kanopumetp, Habop Ten A7l KaJIOPUMETPUUECKHX paboT.

5. IlcuxpomeTp, TepMOMETp, TUTPOMEPT

DneKTpUYecKue SBIeHHS. DIIEKTPOMArHUTHEIE SBJICHHUS
1. Habop nmpu6opoB i AEMOHCTpAIM 110 3JIEKTPOCTATHUKE.

2. Habop mist u3ydeHus 3aKOHOB IIOCTOSHHOIO TOKA
3. HaGop npu6opoB ais u3ydeHrst MAarHUTHBIX MOJIEH
4. DneKTpu4ecKuil 3BOHOK
5. DnexTpoMarHuT pa3oopHbIi
CBeToBbI€E SIBIIEHUS
1. Habop no reoMeTprueCcKoif ONTHKE



