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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro ypOBHS Ha YpPOBHE CpPEIHEr0 OOIIEero
oOpa3oBaHus pa3padOTaHa HAa OCHOBE IMOJIOKEHUH W TpeOOBaHWW K pe3yJbTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHONW NporpaMmbl, mpenacraBieHHbIXx B PI'OC
COO, a Takxe c yuérom (enepanbHO pabouyel MporpaMmbl BOCIHUTAHMUS U
KOHLEMUMK MpenojaBanus ydeOHoro mnpeamera «dDusuka» B 00pa3oBaTEIbHBIX
opranuzauusax Poccuiickoit @enepanuu, peaanu3youmx OCHOBHbIE 00pa30BaTelIbHbIE
MIPOrPAMMBI.

Copepxxanue mnporpaMMbl 1o (U3UKE HaNpaBlIeHO Ha (OpMUPOBAHUE
€CTEeCTBEHHO-HAYYHOU KapTUHbI Mupa oOyuatomuxcs 10—11 knmaccoB npu o0yueHuu
ux ¢u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOI'O MOAXOAA.
[Iporpamma o ¢usuke coorBetcTByeT TpeboBanusm OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METalpeJMETHBIM pe3yJbTaTaM OOyueHHs, a TaKKe
YUUTHIBAET HEOOXOAMMOCTh pealu3aliyd MEXKIPEAMETHBIX CBs3ell (U3UKU ¢
€CTECTBEHHO-HAYYHBIMH Y4YeOHBIMU TNpeaMeTaMu. B Hell onpeensitoTcsi OCHOBHBIE
e M3ydeHus: GU3MKU Ha YPOBHE CpPEJHEro oO0Iiero oopa3oBaHusl, MIAHUPYEMbIe
PE3yNbTaThl OCBOCHHS Kypca (PU3MKH: JIMUYHOCTHBIC, METANpPEIMETHBIC, MPEAMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpammanopu3nKeBKIIOYAECT:

e IUJAHUPYEMBIE PE3YIbTaThl OCBOCHHUSA Kypca (U3MKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE PEeIMETHBIE Pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

®du3zrka Kak Hayka o Hanbosee oO0IIMX 3aKOHaX MPUPO/IbI, BRICTYIAsl B KAUECTBE
y4eOHOro TMpeaMeTa B IIKOJE, BHOCUT CYIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHU 00
okpyxkaroreM wmupe. IlkonpHBI Kypc GH3MKH — CHUCTEMOOOpPA3YIOMIUNA IS
€CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TOCKOJIbKY (DPU3MUYECKUE 3aKOHBI JIEHKAT
B OCHOBE TMPOIECCOB U SBJIICHUH, M3y4aeMbIX XUMHUEH, OuoJiorueH, (Gu3mdecKon
reorpadueit u actponomuei. Mcrnonap3oBanne U akTUBHOE NMPUMEHEHHE (HU3NUSCKUX
3HAaHUN oOmpejeNseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOECHHS KOCMOCA, IOIYYEHHS HOBBIX MaTEpPHAIOB C
3aJlaHHBIMU CBOWMCTBaMU W JApyrux. M3ydenume (GU3MKu BHOCUT OCHOBHOW BKJIAJ B
dbopMHUpOBaHME  €CTECTBEHHO-HAYYHOW  KapTUHBI MHUpa  OOydarommxcs, B
dbopMupoBaHUE YMEHUM MPUMEHSATH HAYYHBI METOJ MO3HAHWS TMPHU BBHIMOIHECHUU
UMU y4€OHBIX UCCIIET0BAHMIA.

B ocHOBY kypca ¢u3MKH U1l ypOBHS CpEAHEro o0IIero o0pa3oBaHusl MOJI0XKEH
pAI Uael, KOTOpble MOYKHO PACCMaTpPUBATh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEW Kype SBISETCA JIOTHYECKH
3aBEpIIEHHBIM, OH COACPKUT MaTepHall U3 BCEX pasnelioB (M3HMKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MaTtepuasn Kypca (U3UKHU
o0beMHEH BOKpPYr (u3nueckux Teopuil. Benymwmm B Kypce  sBisieTcs



dbopMHUpOBaHUE TIPEICTABICHUH O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanuszanus mpeanoiaraeT MCHIOJIb30BAHUE
T'YMaHUTAPHOTO TIOTEHIHANa (U3MYECKON HAYKH, OCMBICICHHUE CBS3U pPa3BUTHUS
(GU3HKYU ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUCCKUMU, HPABCTBEHHBIMHU U
HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuknaonoii nanpasnennocmu. Kypc Gbu3uku npeamnogaract 3HakOMCTBO €
ITUPOKUM KPYrOM TEXHHYCCKHMX M TEXHOJOTHYSCKUX TMPUIOKEHUNH H3ydEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu  peamusyercs IOCPEACTBOM  BBEACHHUS  DJIEMECHTOB
coJiep KaHMs, MOCBAMIEHHBIX YKOJOTHUYECKUM IMPOoOJeMaM COBPEMEHHOCTH, KOTOPHIE
CBs3aHBI C PA3BUTHEM TEXHHKHM W TEXHOJIOTHH, a Takke OOCYXICHHs MpodiieM
PaIMOHAILHOTO MTPUPOOTIOIB30BAHUS M SKOJIOTHYECKON O€30TaCHOCTH.

CTep)XKHEBBIMH D3JIEMEHTaMH Kypca (U3MKH Ha YypPOBHE CPEIHETO OOIIETo
oOpa3oBaHus SBISAIOTCA (u3ndeckue Teopuu ((popMuUpOBaHHWE MPEACTABICHUN O
CTPYKTYpE TOCTPOCHUS (PU3NUECKOW TCOPUHU, POJIM (PYHIAMECHTAIBHBIX 3aKOHOB U
NPHUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPHUPOJC, TPaHUIaX MPUMEHUMOCTH
TEOPUH, JJISI ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBICHHUH M IPOIICCCOB).

CHCTEeMHO-ICITCIIBHOCTHBIN MOAX0J B Kypce (H3UKH peanu3yeTcs NpekIe
BCEro 3a CYET OpraHu3allK SKCIEPUMEHTAIBHON NeaTebHOCTH o0yuarommxcs. Js
0a30BOro ypoBHS Kypca (HU3UKA — 3TO HUCIOJb30BAHHE CHUCTEMbl (POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U JaOOpPaTOPHBIX pabOT, KOTOPBIE B Mporpamme
no ¢uszuke oObeIUHEHBI B OOLIMH CIHCOK YYEHWYECKHX IMPaKTUYECKUX pabdoT.
Boigenenne B ykazaHHOM TIepedyHe JIa0OpaTOPHBIX paldOT, MPOBOJUMBIX IS
KOHTPOJISI M OLIEHKH, OCYIIECTBISETCS YYaCTHHKaMHU 0Opa30BaTEIbHOTO MpoIecca
UCXOJI U3 OCOOCHHOCTEH TUTAaHUPOBAHUS M OCHalleHus kabuHeTa usuku. [Ipu aTom
oOecrieuynBaeTcs OBJAJCHUE OOYyYarONIMMUCA YMEHHUSMHU TPOBOJAUTH KOCBEHHBIE
U3MEpEHUs, HUCCIIEIOBAHUA 3aBUCUMOCTEH (U3MUECKHX BEIUYMH M TOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIIOTE3.

Bonpioe BHUMaHUE yaemsieTcsl PEHIeHUIO0 pacu€THBIX M KaueCTBEHHBIX 3aj1ad.
[Tpu 3TOM A pacy€THBIX 3a/1ad MPUOPUTETOM SIBIISIFOTCS 3a7a4d C SIBHO 3aIaHHOU
¢uznuecko MOJENbI0, TO3BOJIAIONINE TPUMEHSITh H3YUYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasliena Kypca, TaK W WHTErpUPYS 3HAHUA U3
pasHbIX paszaenoB. sl KauecTBEHHBIX 3a7ad NMPHOPUTETOM SIBISIOTCA 3aJaHUS Ha
00BSICHEHNE MPOTEKAHUS (PU3NUYECKUX SBICHUHA U TIPOIECCOB B OKPYKAIOIICH KU3HHU,
TpeOyromue  BbIOOpa  Pu3MuUeckod  Moaenu ISl CHTyalldd  IPaKTHKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.

B cootBetrcTBUU ¢ TpeboBanusimu GI'OC COO k mMarepuaibHO-TEXHUYECKOMY
oOecrnieueHuto ydyeOHOro mporecca 0a3oBbI ypoBeHb Kypca (DM3MKM Ha YpPOBHE
cpeaHero oOImiero oOpa3oBaHUS H3yYaeTCs B YCIOBUAX NPEAMETHOTO KaOWHETa
¢bu3uku. B xabunere ¢hu3ukyu uMeeTcs HeoOxoaumoe J1abopaTopHoe 00Opya0BaHUE
JUTSI BBITIOJTHEHUST YKA3aHHBIX B MporpamMMme Mo (HU3MKe YICHHUECKHX MPAKTHUECKHUX
paboT U AEMOHCTPAIMOHHOE 000PYI0OBAHNE.



JleMoHCTpaniuoHHOE  O0OpyJIOBaHHE  (POPMHUPYETCI B  COOTBETCTBUU C
NPUHIUIIOM  MHHUMAaJbHOM  JOCTATOYHOCTH U  OOECHeuYMBaeT MOCTAaHOBKY
MEPEYUCIICHHBIX B TMporpamMmMe Mo (QuU3NKe KIIOYEBBIX JEMOHCTpAlUi IS
UCCIIEJIOBAHUSI ~ M3YyYaeMbIX  SIBICHHUM M MPOLECCOB,  AMIHUPUYECKUX U
dbyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUUYECKUX MTPUMEHECHHI.

JlaboparopHoe o0O0OpyJIOBaHHME I YYEHMUECKHUX TPAKTUUYECKUX pabdboT
dbopmupyercsi B BUIE TEMAaTHUYECKUX KOMIUIEKTOB M 0O€CHeYrMBaeTcs B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX oOywawmwuxcs. TemaTHdeckue KOMILIEKTHI
71a00paToOpHOTrO OO0OPYIOBaHMSI TOCTPOCHBI HAa KOMIUIEKCHOM HCIOJIb30BAaHUU
aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTEIBHBIX
cUCTeM B BUJE IU(PPOBHIX TabopaTopuil.

OCHOBHBIMH LEJISIMH U3YyYeHUSI (PU3UKHU B 001eM 00pa30BAHUM SBJIAIOTCSH:

e (QopMHupOBaHHE HHTEpPECAa U CTPEMJICHHS OOyYalolUXCsi K HAaydYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTUE HMX HMHTEJUICKTYaIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE TPEJACTABICHUN O HAYYHOM METOJI€ MO3HAaHMS W (HOPMUPOBAHUE
UCCJIEIOBATEILCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MHUPOBO33PEHUs KaK pe3yJibTaTa U3y4eHUs] OCHOB
CTPOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKU;

e (opmupoBaHue yMeHUN OOBSICHATH SIBIICHUS C UCTIOIb30BAaHUEM (PU3UUECKUX
3HAaHUM U Hay4YHBIX JOKa3aTEIbCTB;

e (opmupoBaHue mpeacTaBIeHUM O poiu GU3MKK [Js Pa3BUTUS JAPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH.

JocTkenue 3TUX 1eieil oOecrneurnBaeTcsl pelieHUeM CIEIYIONNX 3aJa4d B

Ipoliecce U3y4YeHus Kypca (GU3HKYA Ha YPOBHE CPEIHET0 O0IIero 00pa3oBaHMs:

e MPUOOPETCHUE CHCTEMBI 3HAHUN 00 OOIMMX (PU3UIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHsIX, BKIIOYas MEXaHWUKY, MOJEKYSIPHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

e (opmupoBaHUe yMEHHI TPUMEHITh TEOPETUUECKUE 3HAHUSA JIs1 OOBSICHEHUS
bu3HUeCKUX SIBICHUM B IPUPOJIE U IJISI IPUHATHUS MPAKTUUYECKUX PEIICHUN B
TOBCEIHEBHOM JKHU3HU;

e OCBOCHHE CIIOCOOOB pEIICHHS pa3IMYHBIX 3aJady C SBHO 3aJaHHOM
¢uznuecko  MONENBI0, 3a7a4, TOJPa3yMEBAIOIIUX CAMOCTOSTEIHHOE
co3JlaHue (PU3MIECKON MOJICIH, aJICKBATHOU YCIIOBUSAM 3a1a4H;

e TMOHUMaHWE (PU3NYECKUX OCHOB W TMPHUHIUINOB JCHCTBUS TEXHUYECKHUX
YCTPOUCTB U TEXHOJOTMYECKUX MPOIECCOB, UX BIUAHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIQJICHHE METOJAMHU CaMOCTOSITEILHOI'O IUIAHUPOBAHUS W MPOBEIICHUS
bU3MYECKUX SKCIEPUMEHTOB, aHalIu3a M HUHTEpHpeTauuu HHGOpMaLUH,
OmpeJieNIeHHs] JOCTOBEPHOCTHU MOJTYUYEHHOTO Pe3yJibTaTa;

e CO3[aHME YCIIOBHH JUISI Pa3BUTUS YMEHUM IMPOECKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOMN JAEATEIBHOCTH.



Ha wu3yuenue ¢usuku (0a30Bblii ypOBEHb) Ha YpPOBHE CpEAHETO OOIIEro
oOpazoBanus orBoautcst 136 dacos: B 10 kinacce — 68 yacoB (2 yaca B Henento), B 11
Ki1acce — 68 gacoB (2 yaca B HEACIIO).

[Ipenmaraemerii B mporpamMme 1o (u3HKE TMepeueHb JTab0paTOpHBIX U
NPAaKTHUYECKUX paboT sBISETCS PEKOMEHAOBAHHBIM, YYHUTENb JI€JaeT BBIOOP
npoBeZicHUsI JabOpaTOpHBIX pPabOT W  OMBITOB C YYETOM HMHIWBUAYaJbHBIX
OCOOEHHOCTEH 00yUYarOIINXCS.

YUYET PABOYEHN IMPOI'PAMMBI BOCIIMTAHUSI MBOY «T'MMHA3US
Ne31»

[Iporpamma yueOGHOro mnpeamera «®usuka. ba3oBblil ypoBEHB» MOJHOCTHIO
cornacyercs cllporpammoit Boctiutanuss MBOY «I'nmnazust Ne3 1.

HoOpocoBectHass ~ pabota  yuuTelns Ha  YpOKe,  HampaBlieHHas  Ha
JOCTUXKEHUETIOCTABICHHOM BOCIUTATEIBHOM 1EIM, IMO3BOJUT O0y4aroleMmycs
NOJIyYUTbHEOOXOJUMbIE  COLIMAJIbHbIE  HABBIKM,  KOTOpbIE  MOMOTYT €My
JY4YIICOPUEHTUPOBATBCS B CJIOXKHOM MHPE YEJIOBEYECKUX B3aMMOOTHOIICHUH,
s exTuBHEEeHATAKMBATh KOMMYHHMKAIIMIO C OKPYXKAIOIIMMH, YyBEpeHHee cels
YyBCTBOBAaTh BOB3aMMOJICHCTBUU C HUMH, NPOAYKTHUBHEE COTPYAHMYATH C JIOABMHU
Pa3HBIXBO3PACTOB M PA3HOTO COIMAIBHOTO MOJOKEHHUS, CMEJIee UCKaTh U HaXOJUTh
BBIXO/BIN3 TPYAHBIX KU3HEHHBIX CHUTYyallui, OCMBICIIEHHEe BbIOMpATh CBOM
’KU3HEHHBIN MYTHhB CIIOKHBIX TOUCKAX CUACTBA JIJIs Ce0s1 M OKPYKAIOUTUX JIIOJIEH.

Peanuzayusn neoazozuuecKkumu padomuukamu 80CRUMAMENbHO20
nomeHnyuana ypoka npeononazaem cieoyruiee:
® VYCTAaHOBJICGHHE  JOBEPUTEIBHBIX  OTHONICHUH  MEXIy  MeJaroru4eckum

PabOTHUKOM M OOYYAIONTUMHUCS, CIIOCOOCTBYIOIIHMX TMO3UTUBHOMY BOCIPUSITHIO

oOyJaromumucss TpeOOBaHMM W TNPOCHO  MEAarorudeckoro  padOTHHKA,

NPUBJICUYECHUI0O HX BHHUMAaHHS K OOCyXJaemMoil Ha ypoke uHpopmaiuu,

aKTUBH3AI[MU TT0O3HABATEILHON 1€ITeNbHOCTH;

e moOyXJeHHe OOydarmuxcs CcoOM0IaTh Ha YypOKe OOIIECTIPUHSATHIE HOPMBI

HOBEJIEHUS], IpaBujIa OOLIEHHs CO CTApIIUMU (TMEe1arorndyecKuMu pabOTHUKAMU)

U CBEpPCTHHKaMHU (OOydYarOMMMHKCS), TPUHIUIB Y4eOHOW JUCIUIUIMHBI U

camMoOpraHu3aIuiy;
® [pUBJICYCHHE BHUMaHUS OOY4YaIOIIMXCS K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha

ypOKax SIBJICHHUH, OpraHu3anus ux paboThl C MOJy4yaeMOW Ha YpPOKE COLMAIbHO

3HaUMMON WH(OpMANMEe — HWHHUIIMUPOBAHUE €€ OOCYXICHHS, BBICKA3bIBAHUS
OoOy4JaromMMHCS CBOETO MHEHHS IO €€ TIOBOJY, BBIPAOOTKHM CBOETO K HEH
OTHOILICHUS;

® CMOJIb30BAaHWE BOCIHUTATEIbHBIX BO3MOXHOCTEH cofepkaHusi y4eOHOro
npeaMera 4epe3 JEMOHCTpalri0 OOyYarolUMCsi MPUMEPOB OTBETCTBEHHOTO,
IPaXKIaHCKOT'O MOBEJCHUS, MPOSIBICHUS YEJIIOBEKOIIO0US U JT00POCEPI€UHOCTH,



yepe3 Mmoja00p COOTBETCTBYIOIIMX TEKCTOB IS YTCHUS, 3a7ay JJisl pEIICHUs,

poOJIEeMHBIX CUTYaIUN [l 0OCYKJIEHUSI B KJIacce;

® [IpUMEHEHUWE HAa YpPOKE HHTEPAKTHUBHBIX (GOpM padoOThl C O0OYYAOIIMMHUCS:
MHTEJUIEKTYaJbHbIX WrP, CTUMYJIUPYIOMMX TMO3HABATEIBHYI0 MOTHBAIIMIO
oOyyJaromuxcs; AUIAKTUYECKOro TeaTpa, IJe MOJYyYEHHbIE Ha YpOKE 3HaHMS
OOBITPHIBAIOTCS B TeEaTPAIbHBIX IMOCTAHOBKAX; JAUCKYCCHUM, KOTOpbHIE arOT
o0ydJaromumMcsi BO3MOKHOCTh MPUOOPECTH OMBIT BEJACHUS KOHCTPYKTHUBHOTO
Jyasnora; rpynmnoBoil paboTel M paboThl B Mapax, KOTOPbIE y4aT KOMaHIHOMU
paboTe U B3aMMOJICHCTBUIO C APYTUMU JETHMH;

® BKJIIOUYCHHE B YypPOK HIPOBBIX MPOILEAYP, KOTOpPhIE IOMOTalT TOAJIEepPKATh
MOTHUBAILIMIO OOYYAIOIIUXCS K TMOJYYCHUIO 3HAHWHM, HaJaXKUBAHHUIO MO3UTUBHBIX
MEXKJIUYHOCTHBIX ~ OTHOIIEHWH B  Kjacce, IOMOTalT  YCTAHOBIICHHIO
n00poxkenaTeIbHOM aTMoCc(ephl BO BpEMS ypOKa;

e opra"uzanus medcTBa MOTUBUPOBAHHBIX M IPYAUPOBAHHBIX O0YYAIOIIUXCS HAJ
UX HEYCIEBAIOUMMH OJHOKJIACCHUKAMU, JAIONIEr0 WM COIMAJIbHO 3HAYMMBIN
OTIBIT COTPY/IHMYECTBA U B3AUMHOMW ITOMOIIIH;

® WHUIMUPOBAHUE U MOACPIKKA UCCIICIOBATECIILCKON MEATeIbHOCTH 00YyYaIOmuXCs
B paMKax peaju3allid UMU UHJIUBUIYAIbHBIX U TPYIMIOBBIX UCCIEI0BATEIbCKUX
MPOEKTOB, 4YTO JAacT OOYYaIIMMCS BO3MOXHOCTh MPUOOPECTH HABBIKU
CaMOCTOSITEJILHOTO PEIICHUS TEOPETHUECKOW MpoOJieMbl, TEHEPUPOBAHHUS U
opopMIIeHUSI COOCTBEHHBIX HJEH, YBAXUTEIBHOIO OTHOIICHUS K UYKUM HACSM,
opopMJIeHHBIM B paboTax JpYyrux HccieAoBarenel, HaBbIK MyOJIUYHOTO
BBICTYIUJICHUSI TIEpe] ayAUTOpUEH, apryMEHTHUPOBAHMS M OTCTAaWBaHHS CBOEH
TOUYKH 3pEHUSI.

Peanuzanus BOCITUTATEIHHOTO MOTEeHIIHAaIa ypoka nejaaroramu-
peIMETHUKaMUIIPEINoaraeT co3anue arMochepsl T0BEpHs K YUUTENI0, MHTEpeca
K MPEeIMETY;0TO0p BOCIIUTHIBAIOIIETO CONEPKAHUS YPOKA; UCIIOIb30BaHIE aKTUBHBIX
dbopmopranuzanuy yaeOHOU eITeIbHOCTH Ha YPOKe.

Co3zoanue ammocghepul 0oeepus K yuumeinto, unmepeca K npeomeny:

e HedopmanbHOE 00IIEHNE YUUTENS U YICHUKA BHE YPOKa;

® WCIIOJIb30BAaHUE HA ypOKaX 3HAKOMBIX JIETSIM aKTyaJdbHBIX NMPUMEPOB W3 KHWUT,
MYyJIbT()UIBMOB, UTD;

® CIOJIb30BAaHUE MOTEHIMANIA IOMOPAa;

e oOpareHue K JUIHOMY OTBITY YIYCHUKOB;

e BHHMAaHHWE K HWHTEpecaM, YBICYCHHSM, TIO3UTHUBHBIM  OCOOCHHOCTSIM,
yCIEeXaMy4eHHUKOB;

® TMPOSIBIICHHE y4acTHsl, 3a00Thl K YUCHUKY;

e co3aanue (paHTa3uMHBIX MUPOB U BOOOPaXKaEMbIX CUTYalIMil HA YPOKE;

® CO3/1aHuE MPUBJIEKATEIbHBIX TPAJUIIMN Ki1acca/KaOMHEeTa/ypoKa;

® [pPU3HAHUE OUIMOOK YUHUTENIEM;

® TIATeJIbHAs IOJATOTOBKA K YPOKY.

Omoop eochumulearouiezo cooeprHcanus ypoka:



e BKIIOYCHHE B YPOK BOCHHTHIBAIOLIEH MH(pOpPMAIMU, OpraHu3anus paboThl CHEMH,
noOyxaeHue K 00CYXIE€HNIO, BBICKa3bIBAHUIO MHEHHU, POPMYITHUPOBKE

e COOCTBEHHOI'O OTHOIIICHUS K HEM;

® TpUBICYCHHE BHUMAHH yUYEHUKOB K HPABCTBEHHBIM MPOOJIEMaM, CBSI3aHHBIM C
MaTepHualioM ypoKa;

® [IpUBJICYCHHE BHUMAHUS YUCHHUKOB K MpolIemMaM 0o0IecTBa;

e cXKeHenenbHOe wHcnonHeHne [mmuHa PO (mepen HauanoM TEpBOTO  YpoOKa)
BCOOTBETCTBHUH C TPEOOBAaHUSIMU 3aKOHOJATEIHCTRA.
Hcnonv3oeanue akmusenvix popm opzanuzayuu yueOHOl OesamenbHOCmU HA

ypoxe:

® UHTEpPaKTUBHBIE (POPMBI OpraHU3alMU JACSITETbHOCTH: Y4eOHBIE IHCKYCCHHU,
BUKTOPHUHBI, POJIEBBIC, JCIIOBBIC U HACTOIBHBIC UTPHI U T. II.;

® OpraHM3aIMs UCCIECIOBATEIBCKON U MPOCKTHON JACSITENFHOCTH YYSHUKOB.

COAEPKXAHUE OBYUEHUSA
10 KJIACC

Pasznen 1. ®u3nka u MeTOAbl HAYYHOT0 TO3HAHMS

®uznka — HayKka o npupoae. HayuHble METOIBI MO3HAHUSA OKPYKAKOLIETO MUPA.
Ponp skcnepuMeHTa W TEOPUM B MPOLECCE MO3HAHUS NPUPOAbI. DKCIEPUMEHT B
buzuke.

MopenupoBanue ¢GU3MYECKUX SIBJICHUN W mpoiieccoB. HayuyHble THUMOTE3HI.
duznyeckue 3aKOHbI W TEOpHUH. ['paHUIBI MPUMEHUMOCTH (DU3UUYECKUX 3aKOHOB.
[IprHUOMT COOTBETCTBUS.

Poxs u Mecto pu3uku B HopMUpOBaHHH COBPEMEHHON HAYyYHOM KapTHHBI MHUPA,
B IPAKTUUYECKOU JEATEIBHOCTH JTIOACH.

Jlemoncmpayuu

Ananorossie ¥ HU(PPOBLIE U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIE JATUNUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABUkeHHE. OTHOCUTENBHOCTh MEXAHMYECKOTO JIBHXKCHUSI.
Cuctema otcuéra. Tpaekropus.

ITepemernienne, CKOpPOCTb (CpelHssi CKOPOCTh, MTIHOBEHHas CKOPOCTh) U
YCKOPEHHUE MATepHaIbHOM TOYKH, HMX MPOEKIMM HAa OCHU CHUCTEMbl KOOPAMHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE ¥ pPAaBHOYCKOPEHHOE NpPSMOJMHENHHOE JBIKeHue. ['paduxu
3aBUCUMOCTH  KOODJMHAT, CKOPOCTH, YCKOpPEHHUs, NyTH M MepeMelICHUs
MaTepuaibHOW TOYKUA OT BPEMEHH.

CBobOoaHOE TIasieHne. Y CKOpeHue CBOOOTHOTO TaICHUS.



KpuBonmHetnoe nBuxkeHne. /[BokeHrne MaTepruanbHON TOYKU 110 OKPYKHOCTH C
[IOCTOSSHHOM I1I0 MOJIYJIKO CKOPOCTBIO. YTJIOBasg CKOPOCTb, JUHEWHAs CKOPOCTb.
[lepuona u yactora obpatieHus. LleHTpocTpeMUTENEHOE YCKOPEHUE.

TexHuuecknue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHOUIAOMETP,
JBH>KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIC IEPEAAYN.

Jlemoncmpayuu

Mojenb CUCTEMBI OTCYETA, WUIIOCTPALMSA KHUHEMATHYECKUX XapaKTEPUCTUK
JBU>KEHUS.

[IpeobpazoBaHue NBMKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmonenune nBwkeHUst Tena, OpOIIEHHOTO TMOJ YrioM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpanenue ckopocTy Ipu ABUKEHUU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO JBMXKEHHUS C IEJIbI0 ONPEACICHUS] MTHOBEHHOM
CKOPOCTH.

UccnenoBanre COOTHONIIEHUS MEXKAY MNYTSIMH, HPOUAECHHBIMM TEJIOM 3a
MOCJIE/IOBATENIbHBIE  PaBHBIE MPOMEKYTKM BPEMEHM TIpU  PaBHOYCKOPEHHOM
JIBUKEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOW HYIIIO.

N3yueHne nBUKEHUS 1IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBmxeHus Tena, OpOIIeHHOT0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuaumn  otHocurenbHOCcTH  ['amunes.  IlepBeii  3akoH  HeroroHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. I[Ipunuun cynepno3unuu cwi. Bropoit 3akon HeroToHa 1151
MaTepUAIbHOM TOUKHU. TpeTuii 3akoH HploTOHA [T MaTepruaibHbIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuia tspkectd. IlepBas kocMuyeckasi CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl TpeHust (mokosi, ckojibkeHus, kauenus). Cuna tpenus. Cyxoe
tperre. Cuna TpeHUs CKOJBXEHUS U cuiia TpeHus mokos. KoaddumueHt tpeHus.
Cuiia conpoTUBIIEHUS MPU IBHXKEHUU TeJa B KUJKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpaniaTeIbHOE JBMKEHHUE a0COIOTHO TBEPIOTO TeNa.

MOMEHT Cuabl OTHOCHUTEIBHO OCH BpamieHus. [liedo cunbl. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHnuecknue YCTpPOWCTBA M NPAKTHUYECKOE NPUMEHEHWE: MOJAIIMIHUKM,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue MHEPIUH.

CpaBHeHHE MACC B3aUMOJICMCTBYIOIINX TEI.

Bropoii 3akoH HproToHa.

N3smepenue cui.

Cnoxenue cui.



3aBUCHUMOCTH CHJIBI YIPYTOCTH OT JieopMaIinu.

HesecomocTts. Bec tena npu yCKOpEeHHOM NOABEME U TIAICHUH.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBust paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIIOCKOCTH.

UccnenoBanne 3aBUCHUMOCTHA CHJI YHNPYTOCTH, BO3HHUKAIOUIMX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMaIum.

HccnenoBanue yCciaoBUM PaBHOBECHS TBEPAOIO TEJIA, UMEIOLIETO OCh BpAllCHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 6 MEXAHUKE

Nmnynbe MarepuanbHOM TOUKM (TeNla), CHUCTEMBl MaTEpPHAIbHBIX TOUEK.
NmnynsCc cuibl M HM3MEHEHHE HMIYJbCa TeJla. 3aKOH COXPAHEHUS HUMITYJIbCA.
PeaktrBHOE IBHKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass »Heprusi marepuaibHONW TOYkd. Teopema 00 U3MEHEHUU
KMHETUYECKON SHEPTUH.

[Torennnanbuas 3Heprus. [loTeHunanbpHas dHEPTHS YIIPYTo AehOPMUPOBAHHOMN
npykunbl. [loTeHIIMaNbHAS YHEPTHS Tea BOJIM3U MTOBEPXHOCTH 3EMITH.

[ToTeHnuanbHple W HEMOTEHIIUANIbHBIC CUJIBI. CBsI3b PaOOTHl HEMOTEHIIUAIBHBIX
cuil c U3MEHEHUEM MEXaHUYECKOU SHEPTHUH CUCTEMBI TeI.
3aKOHCOXpaHEHUSIMEXaHUUECKONIHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWCTBA M IMPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxkTtuBHOE IBIKEHUE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenue abOCONIOTHO HEYNPYroro yjaapa C IOMOIIBIO JBYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI C U3MEHEHHEM MEXaHUYECKON HSHEpruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO JKI'yTa.

Pazgea 3. MoJsiekyasipHas pu3suka ¥ TepMOAMHAMMKA

Tema 1. OcHo8bIMONEKYNAPHO-KUHEMUYECKOUMeopUuU

OCHOBHbBIE TOJIOXKEHUS MOJEKYISIPHO-KUHETUUYECKOM TEOPUU M UX OIBITHOE
obocHoBanme. bpoyHoBckoenaBuxkenue. Juddysusa.  XapaktepaBuwkeHUs U
B3aHMOJICMCTBUAYACTUIBEIIECTBA. MOAENN CTPOEHHUS Ta30B, KUAKOCTEW M TBEPABIX
Ten U OOBACHEHUE CBOWCTB BEILIECTBA HAa OCHOBE 3TUX Mojesei. Macca u pa3mepsl
MoJiekys. KonnuecTBo BemecTa. [loctositHHas ABorajpo.

TermoBoe paBHOBecue. Temmnepatypa u €€ usmepenue. lllkama temmepatyp
Llenbcus.



Mopens naeansHoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KMHETHYECKOU
TEOpUU UACAITBHOrO Tra3a. AOCOJIOTHasg TeMIepaTypa Kak Mepa CpelHen
KMHETUYECKOW SHEPruM TEIUIOBOrO JBMXKEHMS 4vactull rasza. lllkama temmepatyp
KensBuna. T'a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
JaneroHa. M3ompoueccsl B UACaIbHOMIA3e € IMOCTOSHHBIMKOJIMYECTBOMBEILECTBA.
['padprueckoe npeacTaBiieHHEe U30MPOIIECCOB: U30TEPMA, U30X0pa, N300apa.

TexHuueckue yCTpPOMCTBA M  MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME AUCKPETHOE CTpOEHUE BellecTBa, (GoTorpapuu
MOJIEKYJI OPTraHUYECKUX COEAUHEHHU.

OnpiThl 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO ABUKEHUS.

Mopnens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYyILLIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aMOJICHCTBHUS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbITel, WUIIOCTPUPYIOIIME YpPaBHEHHE COCTOSIHUS  MIEAJbHOTO  rasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Onpenenenue maccbl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE W3MEPEHUM
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCHUMOCTH MEKIY MapaMETPAMHU COCTOSIHUSI Pa3pe’KEHHOIO
rasa.

Tema 2. Ocrogbt mepmoOuHaMuKu

TepmonuHamuueckass cucTemMa. BHYTpEHHsII SHEPrus TEPMOIUHAMUYECKOU
CUCTEMBI U crocoObl e€ m3meHeHus. KomudecTtBo TeroTel u pabora. BHyTpeHH:s
SHEPIus OJIHOATOMHOTI'O UJEaTBbHOTO rasa. Bunsl TEIJIONEepeAauH:
TEIJIONPOBOJHOCTh, KOHBEKIMS, HU3Jy4eHUE. YJenbHas TEIJIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 00 ammaGatHoM mporecce. [lepBblii 3aKOH TEPMOAMHAMUKHU.
[IpumeneHnne TEepBOro 3aKOHA TEPMOAMHAMHUKHM K u3omporeccaMm. [padudeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs mpo1ieccoB B MPUPO/IE.

Tennoseie MamuHbl. [IpuHIMIBL AEHCTBUS TEIIOBBIX MamuH. [IpeoOpazoBanus
DHEPTrUM B TEIUIOBBIX MammHaX. KodhPUuImeHT mnoje3Horo AEeUCTBHS TEIIOBOU
mammuHbl. [{ukn KapHo u ero ko3 duiimeHT mojae3Horo AeCTBUS. DKOJIOTHIECKUE
MPOOIEMBI TETIJIOIHEPTETHKH.

TexHnuecknue yCTpOMCTBA M IMPAKTUYECKOE MPUMEHEHUWE: JBHUIaTeNlb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAMIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu



N3MmeHeHre BHYTpEHHEW SHEpPruM Teia MNpU COBEPIICHUH padOThI: BBUIET
npoOKH W3 OYTBUIKM MOJ JEWCTBHEM CXKAaTOro BO3AyXa, HarpeBaHue s3¢dupa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUICOAEMOHCTPALHS).

N3meneHnne BHyTpeHHEN SHEPruu (TeMIiepaTyphbl) Teaa Ipu TeIloneperaye.

OnpIT 0 a11abaTHOMY PAaCHIMPEHHIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOWHBI, ABUTaTessi BHYTPEHHETO CropaHusi, PEaKTUBHOI'O
JBUTATEJIS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenpHON TENIIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevle nepexoonl

[TapooOpa3zoBanue u koHjaeHcaius. VMcnapeHue u kureHwe. AOCONIOTHAs U
OTHOCHUTENIbHAS BIIAXHOCTh BO31yxa. HacelmeHHbll mnap. YaenpHas TEmioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT JIABJICHMUS.

Teépnoe teno. Kpucramnuueckue u aMopHbie Tena. AHU3OTPONUS CBOMCTB
kpuctamioB. JKunkue kpucrtamwibl. CoBpeMeHHble MaTepuanbl. I[lmaBnenue wu
KpUCTaIM3anus. Y nenpHas Teriora miasnenus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuuecknue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETpP, KaJOPUMETP, TEXHOJOTHUU TMOJIYYEHUS COBPEMEHHBIX MAaTEpHajoB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NoHM>KEHHOM JJaBIICHUU.

Crioco0bl U3MepeHNs BIaKHOCTH.

Habnronenue HarpeBaHus U MJIaBJIE€HUs KPUCTAIIIMUECKOTO BEIIECTBA.

JlemoHCTpanus KpUCTAIIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HN3mepeHre 0OTHOCUTENIBHOW BIAXXHOCTH BO3/1yXa.

Paznen 4. JinekTpoamHaMuKa

Tema 1. dnekmpocmamuxa

DnekTpu3auus Tell. DIeKTpUUYecKuil 3apsaa. JlBa BHA 3IEKTPUUYECKUX 3apsiIoB.
[TpoBOAHUKH, AUBIIEKTPUKU U TOJYIPOBOIHUKH. 3aKOH COXPAHEHHUSI AIEKTPUUECKOTO
3apsaa.

B3aumopeiictBue 3apsgoB. 3akoH Kynona. ToudeuHbIN 3J€KTpUUECKUN 3apsil.
Onektpuueckoe mnoje. Hanpsxk€HHOCTh  3iekTpuueckoro  modsa.  [lpuHuun
CYyHEPIIO3ULMH DIJIEKTPUUECKUX TMOJEH. JIMHMM HanpsKEHHOCTU JIIEKTPUYECKOTO
TIOJISL.

Pabora cun snekrpocrarnueckoro mois. IlToreHnman. PasHOCTh MOTEHITHATIOB.
[TpoBoaHMKH u TUAIEKTPUKHI B AIEKTPOCTATUYECKOM noJe.
JM3neKTpruYeCcKasnpOHUIAaEMOCTb.

OnekTpoéMKOCTh.  KonpeHcatop.  DIIEKTPOEMKOCTBILNIOCKOIOKOHIEHCATOPA.
DHeprus 3apsiKEHHOT0 KOHJIEHCATOPa.



TexHuyeckue yCTPOMCTBA U NPAKTUYECKOE MPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTaTHUECKash  3alluTa, 3a3eMJICHHE DIJIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anapar, CTpPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U MIPUHIUII JEUCTBUS DIIEKTPOMETPA.

B3aumonenicTBre Ha3JIEKTPU30BaHHBIX TEIL.

DIIEKTPUUYECKOE TIOJIE 3aAPSIKEHHBIX TEJL.

[TpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMAIEKTPUKH B AIIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTb JJIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IJIONIAAY IJIACTHH,
PaCCTOSIHUA MEXY HUMH U JUAIEKTPUYECKON TPOHUIIAEMOCTH.

DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxkcnepumenm, nabopamopHsvie pabomoi

N3Mmepenne 31ekTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiit 31ekmpuueckuit mok. Toku é paznuunplx cpedax

DJIEKTPUUYECKUM TOK. YCJOBHUS CYUIECTBOBAHUS JJICKTPUUECKOTO TOKa.
Hctounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTka LEMu.

DIEKTPUYECKOE CONMPOTHUBJIEHUE. YIEIBHOE CONPOTUBICHHUE  BEIIECTBA.
[TocnenoBaTenpHOE, NapaJLIEIbHOE, CMEIIAHHOE COEIUHEHUE MPOBOJHUKOB.

PaGora nsnmexrpuueckoro  Toka. 3akoH  Jlxoyns—Jlenma.  MomrHOCTb
AIEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIasi CHJIa W BHYTPEHHEE CONPOTHUBICHUE HWCTOYHUKA TOKa.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 3ieKTprueckoil enu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAs MIPOBOJIMMOCTh TBEPABIX METaJIIOB. 3aBUCHUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBogHUKMY. CobcTBeHHas 151 IIPUMECHAasI IPOBOJIUMOCTD
noJIynpoBogHUKOB. CBoiicTBa p—N-niepexonaa. [lomynpoBogHUKOBBIE TPHOOPHI.

DONeKTpUYeCcKuid  TOK B pacTBOpaX M paciulaBaX  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

DneKTpuuecKuid TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSI TETIbHBIN pa3ps/l.
Monnus. [1na3zma.

TexHnuecknue yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: aMIepMETp,
BOJIBTMETP, pEOCTaT, MCTOYHMKUA TOKa, OAJIEKTpOHArpeBaTelbHbie MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBICHHUS, BAKYYMHBIA JTUOJ,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIA TNO/, TaThBAHUKA.

Jlemoncmpayuu

N3Mepenune CUitbl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LUIMHIPUYECKAX IPOBOJHUKOB OT JJIMHBI,
IJIOIIAH MONEPEYHOr0 CEYEHHS U MaTepHuala.

CwmenanHoe COeJMHEHUE MTPOBOJHUKOB.



[Ipsimoe  um3MepeHue 3ieKTpoJBHXKyIIed cunbl. KopoTkoe 3ambikaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COITPOTUBIIEHUS METAJIJIIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOIUTOB.

HckpoBoii paspsal U NPOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIA MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3y4eHne CMEIIaHHOTO COEJUHEHUSI PE3UCTOPOB.

N3mepeHre 31eKTPOJIBHXKYIIEH CHIIBI UCTOYHUKA TOKAa U €ro BHYTPEHHETO
COMPOTHUBIICHHUS.

Habmronenue anexrponusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kjacce ocCylecTBIs€TCS C
y4€TOM COJEepKATeNIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMu MaTeMaTUKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonamus, CBSI3aHHbIE C HM3YYEHHMEM METOJOB HAy4HOTO
NO3HAHUS: SBJIIEHHE, Hay4yHbIH (HakT, rumoresa, (u3Mveckas BeTUYMHA, 3aKOH,
TeopHsi, HAOIIOIEHNE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxka: pelieHne CUCTEMbl YpaBHEHUH, TUHENHas QyHKuus, napaboda,
runepbona, uX TpaUKu M CBOWCTBA, TPUTOHOMETpUYECKUE (YHKIUH: CHHYC,
KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI
U UX IIPOEKIUHU Ha OCH KOOPJIHHAT, CJI0KEHNE BEKTOPOB.

Buonoeusa: MexaHnuyeckoe IBWKEHUE B KHUBOW mpupoae, audpdysus, ocmoc,
TEIIOOOMEH >KMBBIX OPraHMU3MOB (BH[bI TEIJIONEpENayH, TEMJIOBOE PaBHOBECHE),
ANIEKTPUYECKUE SIBIICHUS B )KMBOU IPUPOJIE.

Xumusi: THCKPETHOE CTPOCHME BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIABIX TEJ, )KUJIKOCTEH U Ia30B,
NEKTPUYECKHE CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTUYECKAS TUCCOLMALNS, TAIbBAHUKA.

l'eocpagpua: BIa)XHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3zoBaHUE IBUKEHUI C UCIOIb30BAHUEM MEXaHU3MOB, YUET
TPEHMsI B TEXHHMKE, MOJUIMIITHUKN, MCIOJIb30BAHUE 3aKOHA COXPAHEHUS MMIYJIbCa B
TEXHHUKE (pakeTa, BOAOMET U JIpyrue), JIBUraTellb BHYTPEHHEIO CropaHus, IapoBas
TypOuHa, OBITOBOM  XOJOAWIBHHMK, KOHAMIIMOHEpP, TEXHOJOTHUH  IOJIy4YEHHUs
COBPEMEHHBIX MaTEpHajOoB, B TOM YHCJIE HAHOMATEPUAJIOB, MU HAHOTEXHOJOTHH,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
NPUHTEP, DJIEKTPOHArpeBaTEIbHBIE NPUOOPHI, SIEKTPOOCBETUTEIbHBIE MPUOOPHI,
raJlbBaHUKA.



11 KJIACC

Paznen 4. JiaekTrpoguHaMuKa

Tema 3. Macnummnoe none. IneKmpomazHUmMHAs UHOYKUUA

[TocTosiHHBIE MarHUTHL. B3anMOAEWCTBUE MOCTOSSHHBIX MAarHUTOB. MarHuTHoe
rone. Bekrop mMarHuTHOM MHAYKUUU. [IpUHIMII Cyneprio3sulUy MarHUTHBIX IIOJIEH.
JIuaum wMarHuTHOM MHAYKUMW. KapTuHa JMHWI MAarHUTHOW WHAYKUWWA TOJIS
MOCTOSIHHBIX MarHUTOB.

MarautHoe T1OJIE TPOBOJHMKA ¢ TOKOM. KapTuHa JnuMHHMI WHAYKIUA
MAarHUTHOTO TMOJIA JUIMHHOTO MPSIMOrO0 MNPOBOJHUKA M 3aMKHYTOTO KOJIBLEBOTO
NPOBOJHMKA, KAaTylIKu ¢ TOKOM. OmnwiTOpcrena. B3zanmoaelcTBUENPOBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna JlopeHua, €€ MOJyJib U HampaBJieHUE. J[BUkKEHHE 3apsSIKEHHON YaCTHUIIBI B
OJIHOPOJTHOM MarHuTHoM noJie. Pabora cuibl Jlopenna.

SlBneHne  3NEKTPOMArHUTHOM WHAYKIMU. [loTOK BekTOpa MarHUTHOM
WHIYKIUU. OJEKTPOJABIKYIIAs CWJIa HWHAYKIUHU. 3aKOH DJIEKTPOMAarHUTHOM
uHaykuuu dapanes.

BuxpeBoe nsnexkrpuueckoe Toje. IJIEKTPOJABUXKYIAs CHJIa HWHAYKIUA B
MPOBOJAHUKE, JBUKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenna.

NHaykTuBHOCTE.  SIBIEHME  CAMOMHAYKUMU.  OJEKTPOABWXKYLIas  CHIIA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DJIEKTPOMarHUuTHOE TIOJIE.

TexHuuecknue yCTPOMCTBA M IIPAKTUYECKOE MPUMEHEHHUE: IIOCTOSHHBIE
MAarHMThl, JIEKTPOMATHUTHI, 3JIEKTPOABUTATEIb, YCKOPUTEIIH FJIEMEHTAPHBIX YACTHULI,
WHIYKIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO TIOJISL.

B3aumoperictBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

SIBiIeHNE ANEKTPOMArHUTHOW UHIAYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb D3JICKTPOJABIKYIIEH CUJIbI MHAYKIUU OT CKOPOCTU H3MEHEHHS
MAarHUTHOTO MOTOKA.

SIBrIeHME CaMOUHIYKIIVH.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3ydyeHrne MarHuTHOrO MOJIsl KaTYIIKHA C TOKOM.

UccnenoBanne AeUCTBUS OCTOSIHHOIO MarHUTAa HA PAMKY C TOKOM.



HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Paspnen S. Kosied0anus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHblE KOJ1€OAHUA

Konebarensnass ~ cuctema.  CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUS.
I'apmonunueckue konebanus. Ilepwon, vactora, ammautyaa u ¢asza KoJieOaHHI.
IIpyxvHHBIN MaATHUK. MaremMaTUyecKUd MasTHUK. YpPaBHEHUE TapPMOHUYECKUX
koneOanuii. [IpeBpaiiieHre YHEPrun NPy rapMOHUYECKUX KOJICOAHUSX.

KoneGarenpubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoJieOaHUS B
UJeaTbHOM KOJie0aTeTbHOM KOHType. AHAJIOTUs MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHbIMU ~ KosieOanusimu. Dopmyna Tomcona. 3akoH COXpaHEHUS
SHEPIUM B UEaTLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyXawIUX KoJeOaHUsIX. BBIHYXJICHHbIE MEXaHUUYECKHUE
kosneOanus. Pezonanc. BeIHYXIeHHBIEAIEKTPOMAarHUTHBIEKOJICOaHMUS.

Ilepemennblii  TOK. CHHYCOMJANbHBIA  NEPEMEHHBIM TOK. MOIIHOCTB
NEPEMEHHOI0 TOKAa. AMIUIUTYJHOE U JEWCTBYIOIIEE 3HAYCHHE CHJIbI TOKa U
HaIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenada v TOTpeOJCHUE DICKTPUUECKOM
SHEPIruM. DKOJOTHMYECKHE PHUCKU TPH MPOU3BOACTBE dJeKTpodHepruu. KymbTypa
UCITOJIb30BAHUS AJIICKTPOIHEPTUH B TTIOBCETHEBHOM JKU3HH.

TexHuueckue yCTpoWCTBA M NPAKTUUYECKOE TPUMEHEHUE: DIIEKTPUUYECKHI
3BOHOK, T€HEPATOP NEPEMEHHOT0 TOKA, TUHUHU dJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanune mnapamMeTpoB KojeOaTelbHOW cHCTeMbl (MPYKUHHBIA WITU
MaTeMaTUYECKUN MasITHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanne CBOMCTB BRIHYKIEHHBIX KOJICOaAHUT.

Hab6monenue peonanca.

CB0OOHBIC IEKTPOMArHUTHBIC KOJICOAHMSI.

OcuuorpaMMsl (3aBUCUMOCTH CHJIbI TOKA M HANPSHKEHUS OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3zonanc mnpu mociaegoBaTEIbHOM  COEIMHEHUM  PE3UCTOpPA,  KaTYIIKHU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEePEIayu.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanre 3aBUCMMOCTH NEPUOJA MallbIX KOJIEOAaHWH rpy3a Ha HHUTH OT
JUTMHBI HUTH W MaccChl Tpy3a.

HccnenoBanre nmepeMEeHHOr0 TOKA B LIEMH U3 MOCIEAOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U pe3UcTopa.

Tema 2. Mexanuueckue u I1eKmpoOMaAZHUNHbIE 60IHbL

MexaHnnyeckue BOJIHBI, YcCIOBUs pacnpoctpaHenus. llepuwon. Cxopocth
pacrpocTpaHeHusi W JJuHa BOJHBL. llomepeuHble U MPOJOJIbHBIE  BOJIHBI.
Nutepdepentus u qudpakius MEXaHUUECKUX BOJIH.



3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJHBI. Y CJIOBUS M3JIYYEHHUS] JJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, V B snexrpomarnutHoil BonnHe. CBolcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPa)XX€HUE, MPETOMIICHUE, MOoJisipu3anus, Iudpaxius,
unrepdepennusi. CKOpoCTh MEKTPOMATHUTHBIX BOJIH.

[[Ixkana »>1EKTPOMArHUTHBIX BOJIH. lIpUMEHEHHE BIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHIMIIBI pagUOCBA3U U TeleBUACHUs. Panuonokanus.

DJIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEBI.

TexHuueckue YCTpOWCTBA M MNPAKTHUYECKOE MPUMEHEHUE: MY3bIKAIbHBIE
WHCTPYMEHTBI, YJIbTPAa3BYKOBAas JAWArHOCTUKAa B TEXHUKE W MEAUIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCcTpaHEHUE MONEPEYHBIX U MPOOJIbHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmonenne oTpakeHus ¥ MPeoOMIICHUS MEXaHUYECKUX BOJTH.

Ha6monenue naTepdepeniinu u 1ugpakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYJIOH U
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOICTB 3JEKTPOMArHUTHBIX BOJIH: OTPAyKEHUE, MPETOMIIEHUE,
noJisipusanus, 1udpakxius, nHTepdepeHuus.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonuHEHOE pacnpoCTpaHEHHE CBETa B
ogHopoaHOuU cpene. JIyu ceera. TouedHbI HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKoHbI oTpaxkeHHs cBera. [locTpoeHue u300pakeHH B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUSI CBeTa. AOCOIIOTHBIN TOKa3aTehb
npenomiicHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbli yroJl MOJHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceta. ClHoxKHBIN cocTaB Oenoro ceera. L[Ber.

Cobwuparomue u pacceuBaronye JuH3bl. ToHkas muH3a. DOKyCcHOE paccTOsHUE
M ONTHYECKas cuja TOHKOM nuH3bL. [locTpoenue m3o0pakeHHMil B COOMpAIOMNX U
pacceuBarouX JuH3ax. PopMyra TOHKOU JIUMH3BL. Y BEJIMUECHUE, JaBAEMOE JINH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. MaTepdepennns cBera. KorepeHTHbIE NCTOYHUKH. Y CIIOBUS
HAOJFOICHUS] MAKCUMYMOB 1 MUHUMYMOB B MHTEP()EPEHIIMOHHOW KapTHUHE OT JABYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpaknus ceeta. JudpakuronHas pemérka. Y caoBUe HAOIIOEHUS TJIaBHBIX
MaKCMMyMOB MpH TNaJE€HUM MOHOXPOMATUYECKOrO CBE€Ta Ha JUPPAKIUOHHYIO
PELIETKY.

[Tonsipuszaums ceera.



TexHuyeckre yCTpoiicTBA UM MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
(oToanmnapar, IpOEKIIMOHHBIN anmnapaTt, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs OINTHKA,
nupakurOHHAs peléTKa, MOIIpOU.

Jlemoncmpayuu

[IpsimoniHEHOE pacHpOCTpaHEHHE, OTPAKEHHE M MPEJIOMIICHUE CBETa.
OnTuueckue npuOopsbl.

[TonnHOe BHYTpeHHEE OTpakeHue. Mojelb CBETOBOA.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[Tony4yenue cekTpa ¢ MIOMOUIBIO TPU3MBI.

[Tony4yenue crekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

Ha6monenue noisipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepeHue nokaszaTesns MpeoMIICHUs CTEKIIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

HaGmonenue nucnepcuu cBera.

Paznesn 6. OcHOBBI ClIeNMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['paHuIEl TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKHU. [locTynaTel crienuanbHON
TEOPUH OTHOCUTEIILHOCTU: WHBAPUAHTHOCTH MOJYJS CKOPOCTH CBETa B BaKyyMe,
IMPUHITUIT OTHOCUTEILHOCTH DWHIITEIHA.

OTHOCUTEIBLHOCTh OJHOBPEMEHHOCTHU. 3aMEJJIEHHE BPEMEHH U COKpAIlCHUE
JUTAHEL

DHeprus U UMNYJIbC PEISTUBUCTCKOW YaCTHIIBI.

CBsA3b Macchl C PHEPrueid M UMIMYJIbCOM PEIATUBUCTCKOM YacCTHUIIbl. DHEPrUs
IIOKOSI.

Pazgen 7. KBantoBas pusuka

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®ortonsl. opmyna [lnanka cBa3u sHEprUK (POTOHA C €rO0 YACTOTOU. DHEPTHS U
UMITYJIbC (POTOHA.

Otkpeitre u uccnenoBanue doroddpdexra. Onwiter A. I'. CromeroBa. 3aKoHbI
dororddexra. YpaBHenue OitHmreriHa mis gorodddexra. «KpacHas rpanuma»
doToarddexra.

JHaBnenue ceeta. OnbiTer 11. H. JIeGenena.

XUMHYECKOE NEUCTBUE CBETA.

TexHuueckne yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: (HOTODIIEMEHT,
dboTogaTuuk, coHeYHas OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3dPeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.



HccnenoBanue 3akoHOB BHEHIHETO (hoTo3ddeKTa.
Cseronuon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmbiThl Peszepdopna mo paccessHuro o -4acTHIIL.
[Tnanerapuas moaens aroma. [loctynatel bopa. M3nyuenue u norsiomienne GoToHOB
MIpY MIEPEXOJIE€ ATOMA C OJIHOTO YPOBHS YHEPruu Ha Jpyroi. Buasl criektpoB. CriekTp
YPOBHEW 3HEPTUU aTOMa BOJAOPOA.
BonHoBeie cBoiicTBa wactull. Bonubl e bpoina. KopnyckyispHO-BOITHOBOM
IyaJli3M.
CrnoHTaHHOE U BBIHYXJCHHOE U3JIyUYEHHUE.
TexHuueckue yCcTpoucTBa U MPAKTUYECKOE TPUMEHEHHUE: CIIEKTPAIbHbIA aHATU3
(CIEKTPOCKOIT), J1a3ep, KBAHTOBBIH KOMITHIOTED.
Jlemoncmpayuu
Mopguens onbita Pesepdopaa.
OnpeneneHue JJIMHBI BOJHBI Ja3epa.
HaGmonenne nuHeM4aThiX CIEKTPOB U3TyUCHHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi
HaGmonenue nuHevaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JI0KAa3bIBAIOIIUE CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITEI Pesepdopaa mo omnpepeneHuo coctaBa paguoakTUBHOTO
uznyuenus. CBoiicTBa anbda-, 6eTa-, raMmma-u3nydeHus. BivsHue paanoakTUBHOCTH
Ha KUBbIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHA M HeWTtpoHa. HykmonHas moxenb siapa ['eiizenbepra—
NBanenko. 3apsa aapa. MaccoBoe uucio sapa. M30Torsbl.
Anbda-pacman. DJEKTpOHHBIH W  TMO3UTPOHHBIA  Oera-pacman. ['amma-
U3NydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.
DHeprusi CBSI3M HYKIIOHOB B siipe. Slnepubie cuibl. JedexT maccsl smapa.
SnepHble peakunu. Jlenenue u cUHTE3 A€EP.
Anepusnii  peakrop. TepMosimepHblii cuHTe3. IIpoOmeMbl W MEPCIIEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTMUECKUE ACIIEKThI SIAEPHOM SHEPTETUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metoabl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHII.
dyHnaMeHTaIbHbIC B3auMOACHCTBUSA. EAMHCTBO (hr3mdeckoit KapTUHBI MUPA.
TexHnueckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: JTO3UMETp, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.
Jlemoncmpayuu
Cu€TuynK HOHU3UPYIOIIUX YACTHII.
Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi
UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusim).



Pasznen 8. DiieMeHTBHI ACTPOHOMHUM U ACTPO(PUIUKH

OTtanel pa3BUTHS acTpoHOMUU. [IpukiagHOE ¥ MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMHUH.

Bun 3Bé3gnoro HebOa. Co3Be3nus, sSpKue 3BE3NBI, IJIAHETHI, UX BUIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. Conneunas akTUBHOCTh. MicTouHuk sHeprun CoJiHLA U 3BE31. 3BE3NBI,
WX OCHOBHBIEC XapaKTEPUCTUKHU. J[MarpaMma «CHEKTPaJIbHBIN KIaCC — CBETHUMOCTHY.
3BE3AbI TJIABHOM IMOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTB» s
3BE3] TJIABHOW TOCJIEIOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE3n. COBpEMEHHbIE
NPEJACTABICHUS O MPOUCXOXKICHUU W 3Bojonuu ConHIa W 3BE3M. DTalbl KU3HU
3BE3I.

Muieunbiii IlyTe — Hama [amaktuka. Ilonoxkenne u asuxkeHue CosHIa B
lNamaktuke. Tunsl ranaktuk. PaguoramakTuky v KBazapbl. YUEpHBIE OBIPBI B sApax
rajakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa006sa. PazOeranue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Mertaranakruka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxkue nabnooenus

HaGmronenusi HEBOOPYXKEHHBIM TJIA30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUN ISl OTNpesieNIeHUs TMOJIOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1sl CEeBEpHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTu.

O600maromnee MOBTOPEeHUE

Ponb ¢hu3ukm u acTpOHOMHHM B YKOHOMHYECKOH, TEXHOJIOTHIECKOM, COITMATbHOM
U 3TUYECKOHN cdepax ACSTEIBHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH U aCTPOHOMUU
B COBPEMECHHOW HAy4YHOU KapTUHE MHPA, pOJib (PU3UIECKON TeOPUHU B (hOPMUPOBAHUHU
npeacTaBiIeHUN 0 (PU3NYECKOW KapTHHE MHUpPA, MECTO (U3NYECKOW KapTHUHBI MUpa B
o0IIeM psiIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O TIPUPO/IC.

MexknpeaMeTHbIe CBA3H

Nzyuenue xypca ¢usuku 6azoBoro ypoBHs B 11 Kimacce oCymiecTBIsieTCS C
YYETOM COAEPKATEIBHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMHd MAaTE€MaTHKHU,
Ouonornuu, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvle nousmus, CBSI3aHHBIE C HM3YYEHHUEM METOAOB HAyYHOIO
MO3HAHWA: SIBICHHWE, HAy4YHBIM (akT, THmore3a, (Qu3nyeckas BEIWYWHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka:  peuleHWE CUCTEMBbl  ypPaBHEHUW, TPUTOHOMETPUUYECKHUE
(YHKIMHU: CUHYC, KOCUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbl M HMX MPOCKUHH HA OCH KOOPJHUHAT, CJIO0KEHUE BEKTOPOB,
MPOU3BOJIHBIE AJIEMEHTAPHBIX (DPYHKUMN, TPU3HAKK MOJ00US TPEYroJbHUKOB,
onpeiesieHne MIoNaau IIOCKUX Guryp u oobEmMa Ted.



buonoeus: »>nekTpudeckue SBJICHUS B JKUBOM MpUpOE, KojeOaTelbHbIC
JIBUKCHUS B JKUBOU MPUPOJE, ONTUUYECKUE SIBJICHUS B KUBOM NPUPOAE, ACUCTBUE
paavanyvu Ha KUBbIE OPTAHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTALIMYECKAs CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHMs KPUCTAIIMYECKON PEeIIETKH, CIEKTPAJIbHBIN aHAIN3.

T'eoepaghusi: MarHUTHBIC TOJIOCA 3€MJITH, 3aJI€KU MAarHUTHBIX Py, GOTOChEMKA
36MHOM MMOBEPXHOCTH, NIPEICKA3AHUE 3EMIICTPSICEHUMN.

Texnonocus: JHHWUKA  DIIEKTPONEpPENAY, TEHEPATOp MEPEMEHHOIO  TOKa,
AJIEKTPOJABUIaTENIb, WHAYKIMOHHAS II€Yb, pajgap, pPaauONpPUEMHHUK, TEJIEBU30P,
anteHHa, tenedoH, CBYU-meub, MPOEKIIMOHHBIA ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas baTapes.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mnpenamera «®DuU3MKa» Ha YPOBHE CpPETHETO OOIIEro
oOpazoBanus (0a30BBI ypOBEHB) MOJDKHO OOECIEUUTh JOCTH)KCHHUE CIICAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE PE3yNbTAThl OCBOCHUSI yueOHoro mpeamera «Dusmka» TOIKHBI
oTpakaTb TOTOBHOCTb UM  CIOCOOHOCTh  OOYyYaloOUIUXCsi PYKOBOJCTBOBATHCS
chOpMHPOBAaHHON BHYTPEHHEW TMO3MIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllui,  TO3UTUBHBIX  BHYTPEHHUX  YyOEXKIEHUI,  COOTBETCTBYIOIIHUX
TPAJIULIUOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIECTBa, PpACHIUPEHHE KU3HEHHOTO
OMbITa W OMbITA JEATEIIBHOCTH B IMPOLECCE pealn3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATENIbHOW JIEATEIIbBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:x1aHCKOTO BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKIAAHCKON MO3UIMU OOYYAIOUIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEYETIOBEYECKUX  IyMAHUCTHUECKUX U
JNEMOKPATUYECKNX IEHHOCTEN;

FOTOBHOCTh BECTM COBMECTHYIO [IESITEIBHOCTh B HHTEPECAX TPAXKIAHCKOrO
o0IIecTBa, y4aCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTEeIbHON OpraHU3alIlNH;

YMEHHE B3aUMOJICVCTBOBATh C COUMAIBHBIMA MHCTUTYTAMH B COOTBETCTBUH C
X QyHKIIUSIMU 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESATEIBHOCTH;

2)IaTPUOTHYECKOr0 BOCIIUTAHUS ¢

c(hOpMHUPOBAHHOCTh POCCUUCKON Ipak JaHCKOW MICHTUIHOCTH, MATPHOTHU3MA;

LIEHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO MTOBEICHNUS;



CIIOCOOHOCTh OIICHUBATh CUTYallUI0 W TPUHUMATH OCO3HAHHbBIC PEIICHMUS,
OPUEHTHPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHUCJE B
NESTEIIbHOCTUA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYIYIIIETO;

4)3CcTeTHYECKOr0 BOCIIMTAHUSA:

ACTETHUYECKOE OTHOILLICHUE K MHUPY, BKJIIOYAs 3CTETUKY HAYyYHOrO TBOPYECTBA,
npucyuero Gu3n4eckoil Hayke;

5)Tpy10BOro BOCIMTAHMS:

UHTEPEC K pa3IudHbIM chepam mpodeccroHaIbHON JeITeTbHOCTH, B TOM YHUCIIE
CBSA3aHHBIM C (U3MKOM M TEXHUKOW, YMEHHE COBEpIIaTb OCO3HAHHBIA BBIOOP
Oynymieit mpodeccuu u peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHBI,

TOTOBHOCTh U CHOCOOHOCTH K OOpa3OBaHUI0 M camM0OOpa3OBaHHUIO B 00JacTU
(bU3UKHM HA TPOTSHKEHUH BCEH KU3HU;

6)3K0JI0rH4eCKOro BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh IKOJOTUYECKOM KYJIBTYPhI, OCO3HAHHE TIJ00aTBHOTO
XapaKTepa AKOJOTUUECKUX MPOoOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JIEMCTBUU B OKPYXAKOIIEH Cpele Ha OCHOBE
3HAHUS e YCTOMUMBOTO PAa3BUTHS YETIOBEUECTBA;

paciIMpeHue OmnbITa I€SITEIBHOCTH SKOJIOTMUYECKOW HAMPAaBICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUMU 10 (PUBHKE;

7)IIeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OpPMHUPOBAHHOCTh  MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIpOIECCE
U3y4eHHs] (PU3UKH OCYIIECTBISATh MPOEKTHYIO U HUCCIEAOBATEIbCKYIO EATEIbHOCTh
WHIVBU1YaJbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YYeOHbIE TeHCTBUSA
ba3oBble JJoruueckue 1eicTBUS:
CaMOCTOSITEIbHO bopMyIHpOBATH u AKTyaJIM3UPOBATH mpo0emMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONPENENIATh eI JESITEIbHOCTH, 3aJ1aBaTh NapaMeTpbl W KPUTEPUU UX
JIOCTHKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTH M IMPOTUBOPEYHS B pacCMATPUBACMBIX (PHU3HYCCKUX
SIBIICHUSIX;
pa3pabarpiBaTh IUTAH PEIICHHS MPOOJIEMBbI ¢ Y4ETOM aHaln3a WMEIOITUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JESITEIBHOCTb, OL[CHUBATH COOTBETCTBHUE PE3YJIHLTATOB
LIEeJISIM, OLIEHUBATh PUCKH TTOCIICICTBUI JIETEIIbHOCTH;
KOOPJIWHHUPOBATH M BBIMIOJHIATH pabOTy B YCIOBUAX PEATHHOTO, BUPTYAJIbHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBUSI;



pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.

ba3oBble uccienoBaTe/IbCKue 1eCTBHUA:

BJIQJICTh HAyYHOH TEPMHUHOJIOTHCH, KIIOUEBBHIMU TMOHATUSIMH W METOAaMH
(u3nUeCcKOl HAyKu;

BJIQ/ICTh HaBBIKAMHU YYCOHO-UCCIIENOBATEIBCKON M TIPOSKTHON NEATEILHOCTH B
0o0nacT (U3HMKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY MOHUCKY
METOJIOB pEIICHHs 3a7ad (PU3NYECKOTO COACPKAHWS, MPUMEHCHHUIO Pa3IMYHBIX
METOJIOB ITO3HAHHSI,

BJIQJCTh BHUJAMHU JEATEIBHOCTH 1O TIOJYyYEHUIO HOBOTO 3HAHUA, €0
WHTEPIpPETAllY, TMPEeOOpPa30OBaHWI0 M TPUMECHCHHIO B PA3IMYHBIX yYeOHBIX
CUTYallUsX, B TOM YHCJIE TIPHU CO3/IaHUN YICOHBIX MPOCKTOB B 00J1aCTH (DU3HKH;

BBISBJIATh TMPUIMHHO-CICACTBEHHBIC CBS3M HM  aKTyaJIM3UpPOBaTh 3ajady,
BBIJIBUTATh THIOTE3y €€ PelICHUs, HAaXOIUTh apTyMEHTHBI /IS I0Ka3aTelIbCTBA CBOMX
YTBEPKJICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHH PEIIICHUS;

aHAM3UPOBATH MOJIYYCHHBIC B XOJI¢ PEIICHUS 3aa9d Pe3yIbTaThl, KPUTHUICCKU
OIICHMBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTh H (OPMYJIMpPOBAaTH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JCSATEIBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSM, OIICHHBATh IPUOOPETEHHBIHN OIIBIT;

yMETh TMEPeHOCUTh 3HaHUA 10 (U3MKE B MPAKTUYECKYIO 00JIacTh
KU3ZHEEATETHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJIQ/IETh HABBIKAMH TMOJy4YeHUs WHGOpMAIUU (PU3NYECKOTO COJIEpNKAHUS U3
MUCTOYHUKOB pA3HBIX THIIOB, CAMOCTOSITENIBHO OCYIIECTBISATh IIOUCK, aHAJM3,
CUCTEMATH3allMI0 W UWHTEPIpeTanuio HHPOPMAIMK PA3IUYHBIX BHIOB U (PopM
IPEe/ICTaBIICHUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIOJIb30BaTh CPEICTBA MHPOPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOIOTUI
B pEIICHMH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpPraHU3AIlMOHHBIX 3a7a4 C
coOmoeHneM TpeOOBaHUN HDPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THUTHECHBI,
pecypcocOepeeHrs, TPaBOBBIX W OTUYECKUX HOPM, HOPM HH(MOPMAIIMOHHOM
0e3011aCHOCTH;

co37aBaTh TEKCTHI (PU3MYECKOTO COMEPKAHUS B pa3IMUHBIX (popMaTax ¢ yuéTom
Ha3HaueHUs WHPOPMAIMK U IIEJIEBON ayJAUTOPUH, BBHIOWpAs ONTHUMAIBHYIO (HOpMY
MIPE/ICTABIICHUS U BU3YyalIU3aIlHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:
OCYIIECTBIISITH OOIIIEHHE Ha YPOKAX (PU3HKU U BO BHE-YPOUHOU JI€SITEIHLHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTYallui U CMSIT4aTh KOHQIUKTHL;



Pa3sBEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHUsA C MCIIOJIb30BAaHUEM
S3BIKOBBIX CPE/ICTB;

IIOHUMAaTh W MCIIOIb30BaTh IMPEUMYIIECTBA KOMAHIHOW U WHIWBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy WU METOJbl COBMECTHBIX JEHCTBUA C YYETOM OOLIUX
HMHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUUICKTUBA,

IIPUHAMATh  LEIM  COBMECTHOW  JCATEIBHOCTH,  OpPraHU30BBIBATH U
KOOPJVUHUPOBATh JEUCTBUSA MO €€ JOCTHKECHHUIO: COCTAaBIISITh IUIAH JIEMCTBUM,
pacnpenensiTh pojidi C Y4YETOM MHEHUM YYaCTHHUKOB, OOCYXIAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJA M Ka)XJOr0 YYaCTHHKAa KOMaHJbl B OOIINI
pE3yNbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLEHMBATh HUJIEU C IIO3ULUHA HOBU3HHBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYUMOCTH;

OCYIIECTBIIATh  IMO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B  Pa3JIMYHbIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJTbHO OCYIIECTBIISATh IMO3HABATEJIBHYIO JIESITEIBHOCTh B 00JacCTH
GU3MKM W aCTPOHOMHUH, BBISBIATH NPOOJIEMBI, CTaBUTh H  (OpMyIHpOBaAThH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IJIAH PELICHUS PACUETHBIX U KAUECTBEHHBIX 3a]1a4,
IUTAaH BBIMOJHEHUSI TMPAKTHUYECKOM paldoThl € YYETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTUpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATh (POPMUPOBAHUIO U MIPOSIBICHUIO IPYIUIINUA B 001acTH (HU3HKH,
MMOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JAESTEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIESAM;

BJIQ/ICTh HABBIKAMH MMO3HABATEIBHONW PeIIEKCUN KaK OCO3HAHUS COBEPIIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;

UCIIOJIb30BaTh NPUEMBI peIeKCUM I OUEHKH CHUTYyalluu, BbIOOpa BEPHOIO
peLIeHUS;

yMETh OIICHUBAaTh PHUCKA U CBOEBPEMEHHO IMPUHUMATH PEIICHUS MO0 HX
CHIDKCHUIO;

MPUHUMATh MOTHUBBI W AapryMEHTbl JPYIMX TMIpU aHaldu3e pe3yJbTaToOB
NEATENbHOCTH;



MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apTyMEHTHl JPYTrUX TMPU aHAIU3E pPE3yJbTaTOB
TeSTENHHOCTH;

MPU3HABATH CBOE MPABO ¥ MPABO APYTHX HA OMIMOKH.

B mportecce mOCTHXKEHHS TUYHOCTHBIX PE3yJIbTATOB OCBOSHUS MPOTPAMMEI 10
buzuke s ypOBHA  cpeaHero  o0miero  o0pa3oBaHUS Y OOy4YarOUIUXCS
COBEPIIECHCTBYETCS YMOIMOHATHBIH WHTEIUIEKT, TIPEIMOIar afOIIHIA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIONIETO CIIOCOOHOCTh MOHUMATh CBOE AMOITMOHAIBHOE
COCTOSIHWE, BHJICTh HAIPABJICHHUS Pa3BUTHUS COOCTBEHHOW SMOITMOHAIBHON CQEpHI,
OBITH YBEPECHHBIM B ce0e;

CaMOpETyJIUPOBAHMS, BKJIIOYAIOMIETO CAMOKOHTPOJb, YMCHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJEHHE, CIIOCOOHOCTh  aJanTHPOBAaThCA K
HMOIMOHATBLHBIM U3MECHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMW, BKIIOUYAOIICH CTPEMIICHHE K JIOCTHDKCHHIO ICA U
yCIieXy, OINTHMH3M, WHUIIMATHUBHOCTb, YMEHHE JICHCTBOBATh MCXOJS W3 CBOUX
BO3MOXXHOCTEH;

OMIIATUH, BKIIOYAIOMICH CIIOCOOHOCTh MOHUMATh AMOIIMOHAJIBLHOE COCTOSHUE
JPYTHX, YYUTBIBATh €r0 TMPH OCYIIIECCTBICHUU OOIICHHMS, CITOCOOHOCTh K COUYBCTBHIO
U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIHUX CIIOCOOHOCTh BBICTPAUBATh OTHOILIEHUS C
JIPYTUMH JIIOIbMH, 3a00TUTHCS, IPOSIBISITH HHTEPEC U Pa3peliaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy o6yuenus B 10 ki1acce rnpeaMeTHbIE pe3ysbTaThl HA 0230BOM ypOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUM:

JEMOHCTPUPOBATh Ha MpHUMEpax poib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHpPA, B Pa3BUTUU COBPEMECHHOM TEXHUKH U
TE€XHOJIOTHH, B PAKTUYECKOU JIESITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TMPUMEHEHUS U3YYCHHBIX (PU3UYECKUX MOJIETCH:
MaTepualibHasi TOYKa, MHEepIHaIbHas cHcTeMa OTCYE€Ta, aOCOMIOTHO TBEPIOE TeEJo,
UJICAIBHBIN Ta3, MOJEIN CTPOEHHUSI T'a30B, XKUJAKOCTEH W TBEPABIX TEJl, TOYCUYHBIN
AIEKTPUUECKUH 3apsijl MPU pelieHn: (PU3NIECKUX 3a71a4;

pacrio3HaBaTh (U3UYECKHUE SIBICHUS (MPOLIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYJISPHO-KMHETUYECKOW TEOPUU CTPOEHUS BEIIECTBA U
ANEKTPOJANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBHUKEHHE,
CBOOOIHOE TIA/ICHHE TEJl, IBMKEHHUE TI0 OKPY)>KHOCTH, HHEPIIUS, B3aUMOJICHCTBUE TEI,
muddy3us, OpPOYHOBCKOE JBIIKCHHE, CTPOCHUE IJKHUIKOCTCH © TBEPABIX Te,
U3MEHEeHHe Oo0BbEMa Tea NpH HarpeBaHUM (OXJIAKJCHHUH), TEIUIOBOE pPaBHOBECHE,
UCIIapeHHe, KOHJICHCAlus, IUIaBJICHUE, KPUCTAJUIM3allUs, KUIIEHHE, BIIAXKHOCTD
BO3/1yXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUMU B 3aKPBITOM COCY/E, CBSI3b



MEXJy TMapaMeTpaMH COCTOSIHMSI Ta3a B H3OMpolleccax, »dJIEKTpu3alus Te,
B3aUMOJICHICTBUE 3aPAI0B;

OMHUCHIBATh MEXAaHWYECKOE JABWIKEHHE, HCMONb3Yyd (U3UUYECKUE BEIUYHHBI:
KOOpJAUHATa, MyTh, IEpEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cujla, UMITYJIbC
Tena, KUHETUYECKas DHEprus, MOTCHIMalbHAas SHEpPrusi, MeXaHuueckas padoTa,
MEXaHHW4YecKasi MOIIHOCTh, MPU ONHCAHWUW TMPABWIHHO TPAKTOBATh (PUIHMUECKUM
CMBICJI UCIIOJIb3YEMBIX BEJIUYMH, UX 0003HAUYCHUSI U €IUHUIILI, HAXOAUTh (POPMYIIBL,
CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY C JPYTUMU BEJIMUUHAMU;

OMHUCHIBATh H3y4YEHHBIC TEIJIOBbIE CBOMCTBA Tel U TEIUIOBBIC SBJICHUS,
UCIIONB3ysd (U3MYECKHE BEIUYMHBI: JaBJICHUE Trasza, TeMIeparypa, CpeaHss
KMHETHYECKasi DHEPrusi XaOTHYECKOTO JBMIKEHUS MOJICKYJ, CpeIHEKBaJIpaTUUYHas
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHsIs SHEprus, paboTa rasa,
KO PUIIMEHT TIOJIE3HOr0 JICUCTBUSL TEIJIOBOTO JBUTATENsS; TIPU  ONKHCAHUU
NpaBUJIBHO TPAaKTOBAaTh (PUBMUECKUNA CMBICT HCIOJB3YEMBIX  BEJIMYMH, HX
0003Ha4YCHUS U €UHUILIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (DU3UYECKYIO
BEJIMYUHY C APYTUMHU BEJIMUUHAM;

OTHUCHIBATh M3YYCHHBIC DJICKTPUYECKHE CBONCTBA BEIIECTBA M JJICKTPUUYCCKUE
SBICHUST (TPOIIECCHI), HMCIOJIb3Ys (PU3MYECKUE BEJIIMUUHBI: DJICKTPUUCCKUIN 3aps,
ANIEKTPUUYECKOE TOJie, HANPSKEHHOCTh TOJIs, TMOTEHIMA, Pa3HOCTh IMOTEHIIMAJIOB,
IpU OMHCAHUK MPABUIBHO TPAKTOBATh (PU3NUECKUN CMBICT UCTIONB3YEMBIX BEJIMYHH,
uX OOO3HAYEHUsT M EIUHUIBI;, YKa3biBaThb (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bu3MYECKyI0 BEJIMYMHY C IPYTUMU BETUYUHAMU;

aHAIM3UPOBATH (PU3MUYECKUE TMPOILIECCHl U SBJICHUS, HCHONB3Yys (U3NUECKUE
3aKOHbl W TIPUHIMUIIBL 3aKOH BcemupHoro TsaroreHus, |, Il u Il 3akonsr HproToHa,
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH, 3aKOH COXPAaHEHUSI UMITYJIbCa, TPUHIUII
CYNEpHO3ULMHA CWJI, NPUHIMI PpPaBHONPABUS HWHEPLUUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJISIPHO-KUHETUYECKYIO0 TEOPUIO0 CTPOCHHS BEUIECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpeaHel KMHETHYECKOW JHEPruM TEIUIOBOIO JIBM)KCHHUS MOJEKYN ¢ aOCOMIOTHOU
TEMIIEPATypPOil, MEPBbIA 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUUYECKOIO
3apsia, 3akoH KysoHa, mpu 5ToM paznudaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €TO
MaTeMaTH4eCKOE BBIPaXKEHUE U YCIOBUS (IpaHUllbl, 00JaCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIUIIBI IEUCTBUS MAIIH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCJIOBHUS MX O€30MAaCHOTO HCMOJIh30BaHUS B TOBCEIHEBHOU
KU3HU;

BBITIONHATh OKCHEPUMEHTBI 1O HCCIEJOBAHUIO (PU3NYECKUX SBICHUA U
MPOILIECCOB C HCIOJB30BAaHUEM TNPSIMBIX U KOCBEHHBIX HW3MEPEHHUH, MpPU 3TOM
dbopmynHupoBaTh MpodIeMy/3aady U THIIOTE3Y y4eOHOTro IKCIEPUMEHTa, COOMpaTh
YCTAaHOBKY W3 MPEJJI0KEHHOTO 000pYyIOBaHMsI, IPOBOAUTH OMBIT U (POPMYITHPOBATH
BBIBO/IbI;

OCYILIECTBIISITh MPAMBIE U KOCBEHHbIE U3MEPEHUs (U3NYECKUX BEIUYHUH, MPU
TOM BBIOMpATh ONTUMAJBbHBIA CHOCOO H3MEPEHUs W UCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;



HCCJIEOBAaTh  3aBHUCHUMOCTH  MEXIYy  (U3NYECKUMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TPSMBIX HW3MEPCHHH, TPH OTOM KOHCTPYHPOBATh YCTAHOBKY,
(GUKCHpPOBATH PE3yIbTATHI TOJYYCHHOW 3aBHCHUMOCTH (DM3MUECKUX BEIUYHH B BUIE
Ta0JIUIl ¥ TPaUKOB, AEIATh BEIBOIBI IO PE3yIbTaTaM HCCIICIOBAHUS;

coOro1aTh TMpaBuiia 0€30MacHOTO TpyjAa MpU MPOBEJACHUU HCCIIEIOBAaHUN B
paMKax y4eOHOTO OKCIEPHMEHTa, Y4eOHO-HCCIEIOBATEIbCKOM U MPOCKTHOM
JESATENBPHOCTH C HCIOJIB30BAHUEM HW3MEPHUTEIBHBIX YCTPOWCTB M J1TaOOPATOPHOTO
000py10BaHMUS;

pemaTh pacy€THBIC 3a/1a4M C SIBHO 3aJJaHHOUN (DU3UYECKON MOJIEITBIO, HCIIOIb3YS
¢u3nUecKre 3aKOHBI W MPUHITUITEI, HA OCHOBE aHAJIM3a YCJOBHS 3aJladydl BBIOUpATh
(GU3HUECKYI0 MOJICITh, BBIJACISTh (PU3NUECKHE BEIUIMHBI U (OPMYJIbI, HEOOXOIUMBIE
st e€ pemnieHus, MPOBOJAUTH PAcU€Thl M OICHHBATh PEATBHOCTH TOJYyYEHHOTO
3HaYeHUs (PU3NICCKON BEITMYNHEI;

periaTh KaueCTBEHHBIC 3aJ]a4M: BBICTPAMBATH JIOTHUECKH HEMPOTHBOPECUUBYIO
IIETIOYKY PaCCYKJICHUH C ONMOpPOM Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
du3HUeCKHe SBICHHS,

UCIIOJIb30BaTh NP PENICHUU Y4eOHBIX 3a/7a4 COBPEMEHHBbIC MH(POPMAIIMOHHbIE
TEXHOJOTUU JUISI TIOMCKa, CTPYKTYPUPOBAHUS, WHTEPIPETAIMU W TIPEJICTaBICHUS
y4eOHOM W HAyYHO-TIOMYJISIPHOW WHOOpPMAIUHU, TIOJIYYCHHON W3 pa3JIMYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJM3UPOBATH MOIYYaeMyI0 HH(POPMAIIHIO;

PUBOJUTH MPUMEPHI BKIIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B
pa3BHUTHE HayKH, OOBICHEHHE MPOILIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (HU3MKE B MOBCEIHEBHOM KU3HU IS
obecrieueHus: OE30MACHOCTH TMPU OOpalleHUH ¢ MPUOOpaMH M TEXHUUYECKUMU
YCTPOMCTBAMU, JJII COXPAHEHHUS 3J0POBbS U COOJIOJACHUS HOPM HKOJOTHYECKOTO
MIOBEJICHUSI B OKpYKAIOIIEeH cpenie;

pabotaTh B TpYIIE C BBIIOJIHCHHEM pPa3IUYHBIX COIMAJBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIbI, pPAIMMOHATIBLHO PACIPEACNATh OO0S3aHHOCTH U
TUIAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyaIUsX, aJCKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YUACTHUKOB TPYIIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIEMBI.

K xoniy o6yuenus B 11 ki1acce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TpPHUMEpPax poib U MecTo (u3uku B (HOPMHUPOBAHUHU
COBPEMEHHOM HAYYHOW KAPTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOMW TEXHUKU U
TEXHOJOTHH, B IPAKTUYECKON JAECATEIBHOCTH JIOJEH, LEJIOCTHOCTh U €IMHCTBO
duznuecKoi KapTUHBI MUPA;

YUHUTHIBATh TPAHUIBI TMPUMEHEHUS HU3YYEHHBIX (U3UYECKHX MOJENeH:
TOYEYHBIN JJICKTPUUYECKUN 3apsj, Jyd CBETa, TOUYCUHbIA HUCTOYHUK CBETA, AJEpHAs
MOJIeIb aTOMa, HyKJIOHHAsi MOJIEJIb aTOMHOTO siJIpa MU pelieHur (U3NIECKUX 3a/1a4;

pacrio3HaBaTh (hU3UYECKHUE SIBICHUS (MPOLIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB 3JICKTPOJMHAMUKN W KBAaHTOBOM (DU3UKH: BJIEKTPpUUYECKAs MPOBOJIUMOCTD,



TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JI€UCTBUSA TOKAa, B3aHMOJICHCTBUE
MAarHuTOB, SJIEKTPOMArHUTHAS] UHIYKIINS, JEHCTBUE MarHUTHOIO MOJIsl HA TPOBOTHUK
C TOKOM M JABWXKYIIMICS 3apsij, OJJICKTPOMArHUTHBIE KOJI€OaHUsS U BOJHBI,
pSIMOJIMHENHOE pacnpocTpaHeHue CBeTa, OTpakeHHe, IpesIoMJIEHHE,
untepdepennus, audpakuus U [OOJSpU3aIUsl  CBETa, JUCIEpPCUS  CBETa,
dotoanektpuueckuii 3pdext (hoTodddexT), CBETOBOE MaBICHUE, BOSHUKHOBEHUE
JUHEWYATOro CIHEKTpa aTroMa BOJAOPOJA, €CTeCTBEHHAas M  HUCKYCCTBEHHas
PaIuOaKTUBHOCTH;

OMHUCHIBATh H3YyUYCHHBIC CBOMCTBAa BelIeCTBA (AJIEKTPUUYECKHUE, MarHUTHBIC,
ONTUYECKUE, TIEKTPUUECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEM) U JIEKTPOMATHUTHBIC
SBJICHUST (TPOIIECCHl), HCMOJIb3Ysl (PU3MYECKUE BEJIIMUUHBI: DJICKTPUUCCKUIN 3apsi,
CWJIa TOKAa, JJIEKTPUUECKOE HaIpsHKEHHE, 3IEKTPUUECKOE CONMPOTUBICHUE, Pa3HOCTh
MOTEHITMATIOB, JIEKTPOJABUKYIIAs CUjla, padoTa TOKA, MHIAYKIMS MarHUTHOTO TOJIS,
cuna Amnepa, cuna JlopeHiia, HHAYKTUBHOCTh KaTYIIKU, YHEPTUSI SJIEKTPUUECKOTO U
MAarHuTHOTO TIOJICH, IEPUOJI U YacToTa KoyieOaHuil B Kojie0aTeTbHOM KOHTYpE, 3apsil
U CWJIa TOKa B MPOIECCE TapMOHUYECKUX DJICKTPOMArHUTHBIX KojeOaHu, (OKyCHOE
pacCTOSIHUE W OINTHYECKas CHWJIa JIMH3BI, MPU OINHUCAHUHM TPABUIBLHO TPAKTOBATh
(bU3HUYECKU CMBICT KCIOJIB3YEMbIX BEJIMYMH, WX OO0O3HAUCHUS] U EIUHUIIBI,
yKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAaHHYH (U3UYECKYIO BEIUYHHY C JPYTUMH
BEJIMYMHAMUY;

ONHUCHIBATh HW3YUYCHHbIE KBAaHTOBBIC SIBJICHUS W MPOLECCHL, HCIOIb3YS
(du3nUecKre BeIMUYMHBI: CKOPOCTh AIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U 4acTOTA
CBETa, PHEPTUsl U UMITYJIbC (OTOHA, MEPUOJ MOJTypacnaaa, YHEPrusi CBI3U aTOMHBIX
a5ep, IpU OMUCAHWUU TPABWIBHO TPAKTOBATh (PU3MYECKUN CMBICT HCIOIb3YEMbIX
BEJIMYUH, X 0003HAYCHUS U €IUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIONINE JAHHYIO
(Gu3MUECKyI0 BEJIMYMHY C APYTMMH BEIMYMHAMU, BBIYUCIATh 3HAUYCHUE (PU3NYECKOMN
BEJINYUHBI;

aHAMM3UPOBATH (PU3MUYECKHUE TPOILIECCHl U SBJICHUS, HCHONB3Yys (HU3UUYECKUE
3aKOHbl W NPUHUUIBL: 3aKOH OMa, 3aKOHBI MOCIEI0BATEIBbHOIO U MapaijIEIbHOIO
COCOMHEHUS NPOBOAHUKOB, 3akOoH Jlxoyims—JleHna, 3akOH 3IEKTPOMATHUTHOMU
WHIYKIHUH, 3aKOH MPSMOJMHEHHOIO paclpOCTPAHEHHUSI CBETA, 3aKOHbI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE OWHIITEeWHa 17 doTodrddexra,
3aKOH COXpAHEHMsSI JHEPruM, 3aKOH COXPAHEHHUS HUMITYJIbCA, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHUsT MacCOBOIO uHMcia, MocTynaTel bopa,
3aKOH PaJMOAKTUBHOTO pacmaja, MpU TOM Pa3InyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKEHUE W YCJIOBUA (TPaHHUIBI, 00JIaCTH)
MIPUMEHUMOCTH;

ONpENIENATh HAMPABICHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO TOJISI TPOBOJHUKA C
TOKOM, cuJibl AMmnepa u cuiibl Jlopenna;

CTPOUTH U OMUCHIBATHh N300paKEHUE, CO3aBAEMOE MJIOCKUM 3€PKajIoM, TOHKOM
JIMH30M;

BBIMIOJIHSITh  OKCIIEPUMEHTBHI TI0 HUCCIEJOBAHUIO (PUBMUECKUX SBICHUU U
MPOIIECCOB C HCIOJb30BAHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHHUI: MpU 3TOM



dbopmynupoBaTh MpodiiemMy/3agadyy U TUIIOTE3Y Y4eOHOro SKCIEPUMEHTa, COOMpaTh
YCTAHOBKY U3 MPEIJIOAKEHHOTO0 000pYy/I0BaHUS, MPOBOAUTH OMBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIITh MPSAMbIE U KOCBEHHbIC M3MEPEHUs] (PU3MUECKUX BEIWYUH, TPU
ATOM BBIOMpATh ONTUMAJBbHBIA CHOCOO HW3MEPEHUsS] U HCIOJIb30BaTh WM3BECTHBIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PUBMUECKUX BEJIMYUH C UCIOIb30BAHUEM MPSMbBIX
W3MEpPEHUN: TpPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (UKCHPOBATH PE3YJIbTAThI
MOJTyYE€HHOM 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH B BUJIC TaOJIUIl U TpaUKOB, AIaTh
BBIBOJIBI 110 pe3yJibTaTaM UCCIIEIOBAHUS,

coOmoaTh MpaBuia 0e30MacHOro TpyAa NpH MPOBEJECHUU HCCICAOBAHUMA B
pamMKax y4yeOHOro OSKCHEepUMEHTa, Y4eOHO-HCCIENOBATEIbCKOM U  MPOEKTHOM
NESATeIbHOCTH C MCMOJIb30BAHUEM HU3MEPUTENBHBIX YCTPONCTB M J1a0OpPaTOPHOTO
000py10BaHMUS;

peraTth pacu€THbIE 3aJ]a4M ¢ SIBHO 3aJJaHHON (PU3MUECKON MOJIEIBIO, UCTIOJIB3YS
¢dbu3uYecKkre 3aKOHBI W MPUHIIUIBI, HA OCHOBE aHaliu3a yCJIOBHS 3aJlaud BBIOUPATH
(bU3UYIECKYI0 MOJIETb, BEIICISITh (PU3UUECKHUE BEIMUYUHBI U (HOPMYIIBI, HEOOXOUMBIE
Uil €€ pelieHus, MPOBOJUThL PACUYEThl W OLCHHBATH PEAIBHOCTH IOJIYyUYCHHOTO
3Ha4YCHUS (PU3NYECKOU BEITMYMHBI,

pemaTh KauyeCTBEHHbIE 3aJayd: BBICTPANBATH JIOTMUECKU HENMPOTHBOPEUHUBYIO
LEMOYKY PACCYKICHHI C OMNOpOM Ha H3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U
buznueckue siBICHMUS;

UCIIOJIb30BaTh MPU PElICHUU y4eOHBIX 3a7a4 COBPEMEHHBbIE MH(POPMAIIOHHbIE
TEXHOJIOTUU [JIsl TOMCKa, CTPYKTYPUPOBAHHUS, WHTEPHPETALUU U MPEACTABICHUS
y4eOHOW W Hay4YHO-TIOMYJSApHOH WHOOpMAIMK, TOJYYCHHONM W3 Pa3InYHBIX
UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIYyHaeMyI0 HHPOPMAIIHIO;

OOBSCHATH IPUHIIUIIBI ICHUCTBUS MAIIUH, TPUOOPOB M TEXHHUYECKUX YCTPOMCTB,
pa3nuvaTh yCIOBHS MX 0€30MacHOTO UCIIOJIb30BAHUS B TOBCEAHEBHOM JKU3HM;

IPUBOJUTH MPUMEPHI BKIIAJa POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE IPOLECCOB OKPYKAIOMIETO MHpa, B PA3BUTHE
TEXHUKU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (HU3UKE B MOBCEIHEBHOM KU3HU IS
oOecrieueHusi 0€30MaCHOCTA TPH OOpaIlleHWH ¢ MpUOOpaMU M TEXHHUYECKUMU
YCTPONCTBAMHU, JUIsI COXPAHEHHS 3JA0POBbA U COOIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

pabotaTh B TpYIIE C BBIOJHCHHEM pPA3IUYHBIX COIMATBHBIX POJICH,
IJIAaHUPOBaTh pabOTy TPYyNIbl, PALUOHAIBHO pacOpenesarTh OOS3aHHOCTU H
IJIAHUPOBATh JIESITENILHOCTh B HECTAHJIAPTHBIX CUTyallUAX, a/ICKBATHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYaCTHUKOB I'PYIIIIBI B PELICHUE paccMaTpUBaeMOM PO OIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoimuyecrBoyacos DJIEeKTPOHHbIE
Ne HanmeHoBaHMepa3ae0B U
(uu¢posrIe)
n/m TEMIIPOrpaMMbI Bcero KonTpoubnubiepadorsl | [IpakTnuecknepadoTbl

o0pa3oBaTeIbHBIEPECYPChI

Paznea 1. PU3UKA U METOAbI HAYYHOI'O IIO3HAHUA

®du3MKa 1 METOIbI HAYYHOTO bubnuoteka [JOK
11 2
MMO3HAHUS https://m.edso0.ru/7f41bf72
Uroronopazneny 2
Paznen 2.MEXAHUKA
bu6moreka [IOK
2.1 K
HHEMATHKA ° https://m.edso0.ru/7f41bf72
bu6moreka [IOK
2.2 Hlunavnia ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3 6 1 1
AKOTBICOXPAHCHHA B MEXAHHIIKE https://m.edso0.ru/7f41bf72
Hroronopazneny 18

Pazgen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA

31 OCHOBBIMOJIEKYJISIPHO- 9 1 bubnuoreka [JOK
' KMHETUYECKOUTEOpUH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 10 1
OCHOBBITEPMO AMHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEIIECTBA. 5 bubnunoreka [JOK
' @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroronopazneny 24
Pazpnen 4.2JIEKTPOIUHAMUKA
bu6nmoreka [JOK
4.1 10 1
UICKTPOCTATHKA https://m.edsoo0.ru/7f41bf72
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4.2 IToCTOSHHBIN 3IIEKTPUYECKUN TOK. 12 bubnuorexa [JOK
' Toxu B pasIMuHbIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroronopazneny 22
PezepBHOEBpeMs 2
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

N KoanuectBouacon DJIeKTPOHHBbIE
; HanmeHnoBanuepasae/ioB u (undposbie)
n/ Beer KonTpouabsnbiepador | IlpakTtuyeckuepador
TeMIIPOrpaMMBbl o0pa3oBaTe/bHbIEpeCypC
1 0 bl bl
bl
Paznen 1.2JIEKTPOJAUHAMUKA
11 MaruauTHOETOoNE. 11 1 3 bubmmoreka [{OK
' DNeKTpOMarHUTHASUHTYKITUS https://m.edso0.ru/7f41c97c
Uroronopazneny 11
Pazjnen 2.KOJIEBAHUS U BOJIHbBI
21 MexaHudeckue u 9 1 bu6moreka [IOK
' AIIEKTPOMATrHUTHBICKOJICOaHUS https://m.edso0.ru/7f41c97c
2.2 MexaHu4ecKre 1 AIEKTPOMArHUTHBICBOTHBI 5 1 bubmorexa [TOK
https://m.edsoo.ru/7f41c97c
23 | Onruxa 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroronopazneny 24

Pasgen 3.0CHOBBI CIEITUAJIbHOM TEOPUA OTHOCUTEJIBHOCTH

OCHOBBICTIEUATIBHOUTEOPUHMOTHOCUTEIIHLHOC bu6mmoreka [JOK
3.1 4 1
TH https://m.edsoo.ru/7f41c97¢c
Uroronopazneny 4
Paznen 4. KBAHTOBASI ®DU3UKA
N bubmuoreka [JOK
4.1 6
DICMEHTHIKBAHTOBOHONTHKH https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 4
Crpocnueatoma https://m.edsoo.ru/7f41c97c
4.3 ATOMHOES PO 5 buGmnorexa [IOK

https://m.edsoo.ru/7f41c97c
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Uroronopazneny 15

Paznea 5.29JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKH

bu6mmoreka [{OK

51 DIIEMEHTHIACTPOHOMUM M acTpOohu3 7 1
P podpusiKn https://m.edsoo.ru/7f41c97c

Hroronopazneny 7

Paznea 6.0BOBIIAIOIIEE IOBTOPEHUE

bubmmoreka [{OK
6.1 O0001maroIIEeeToBTOPEHNE 4
HHATOMECTOBTOpEHH https://m.edsoo0.ru/7f41c97¢c
Uroronopazneny 4
PesepBHOEBpeMs 3

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 68 4 !



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

		2024-10-03T17:57:32+0500
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ГОРОДА КУРГАНА "ГИМНАЗИЯ № 31"




