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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 351€KTUBHOTO Kypca Mo (H3MKE Ha YpPOBHE CpeIHEero oomero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHMH M TpeOOBaHUI K pe3yabTaraM OCBOCHHUS OCHOBHOM
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€Tom
benepanpHOl pabouell MporpaMMbl BOCIIUTAaHHS M KOHILEMIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Pusznka» B o0Opa3oBaTelbHbIX  opraHu3anusx Poccuiickorr  ®Denepanuu,
peayn3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copeprxanue IporpaMMBbl JIEKTUBHOTO Kypca M0 (HU3UKE HAIpaBJIeHO Ha (GOpMUPOBaHUE
€CTeCTBEHHO-HAYYHOW KapTHUHBI Mupa oOyuarommxcs 11 kmacca mpu oOydeHnn ux (u3Mke Ha
OCHOBE CHUCTEMHO-/IeATeIbHOCTHOTO noaxoa. [Iporpamma cootBercTBYyeT TpeboBanusm OI'OC
COO k niaaHupyeMbIM JTUYHOCTHBIM, IPEIMETHBIM M METANpPEAMETHBIM pe3ybTaTaM 00ydeHMUs,
a TaKKe YYUTHIBAET HEOOXOAMMOCTh pealMu3alli MEXIPEIMETHBIX CBs3eld (QU3UKH C
€CTECTBEHHO-HAYYHbIMU YUE€OHBIMH TpeaMeTamMu. B Hell omnpenenstorcs OCHOBHBIE LU
U3y4YeHUs (QU3MKU HAa YpPOBHE CpeJHEro oOuiero oOpa3oBaHMs, IJIAaHUPYEMbIE PpPEe3ylbTaThbl
OCBOEHHS Kypca: JUUYHOCTHbBIE, METaIllpeIMETHBIE, TPEIMETHBIE .

[IporpamMma 31€KTUBHOTO Kypca Mo (GU3MKe BKIHOYAET:

® [IJIaHUpyEeMble pe3yJbTaThl OCBOCHUSA Kypca (U3MKHU, B TOM YHCIE MpEIMETHBIE

pe3yNbTaThl 10 roiaM 00y4eHUs;

e cojepxaHue yueOHOro npeamera «Pusnkay 1no rogam oOydeHusl.

dusnka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPO/IbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYHIECTBEHHBIN BKJIAJ B CHCTEMY 3HAHUN 00 OKpYXarolleM MUpE.
[konbHBIA Kypc GUBHKA — CHCTEMOOOPAa3yIOMMUA JJIsi €CTECTBEHHO-HAyYHBIX YUYCOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, ouosoruedt, pusmdeckoit reorpadueit u acrpoHomuei. lcnosb30BaHWE U aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJY4YEHHUS HOBBIX
MaTepHasoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3ydenune Gu3uKu BHOCUT OCHOBHOM BKJIAJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HAyYHBIH METOJ [MO3HAHUS TIPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUIA.

Bonbiioe BHUMaHME yAENsSeTCs PELUICHUIO0 PacuETHBIX M KaueCTBEHHBIX 3a1ad. [Ipu stom
JUIA PacyETHBIX 3a]a4 IPUOPUTETOM SIBJISIIOTCS 3a/1a4M C SIBHO 33JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJISIFOIINE TPUMEHSTh W3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJIHOTO paszena
Kypca, TaK U UHTErpupys 3HaHUS U3 Pa3HBIX pa3aesoB. J[Jis KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIISIOTCS 3a/laHusl Ha OOBSICHEHHWE NPOTeKaHWs (QUIUYECKHX SBJICHUM W TIPOIECCOB B
OKpY)Karollel >KU3HH, TpeOyrolue BbiOOpa (u3nueckoi MoJenu Ijs CUTyalluu TMPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

JleMoHCTpaloHHOe 000pyaoBaHHe (OPMHUPYETCS B COOTBETCTBUM C HPUHIMIIOM
MUHUMAaJIbHON JJOCTAaTOYHOCTH U 00ECHEeUUBACT MOCTAHOBKY MEPEUMCIIEHHBIX B MPOrpamMme 1o
¢u3nKe KIIOYEBBIX JAEMOHCTpAalMi A MCCIEJOBAHUS HM3y4aeMbIX SBJICHHUH M IPOLECCOB,
SMIHUPHUYECKUX U PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHHH.

OCHOBHBIMU LIENIIMH U3Yy4eHHs (PU3MKH B 00111eM 00pa30BaHUU SBISIOTCA:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydyHOMY H3YyUCHHIO

MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
® Dpa3BUTHE TMPEJICTABICHUM O HAydHOM MeETOA€ TMO3HaHUS U (OpPMHUpPOBaAHUE
HCCIIEIOBATENIBCKOIO OTHOIIEHHSI K OKPYXKAIOIINM SIBJICHUSIM;



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(bopmMupoBaHUe yMEHHI OOBSCHATH SIBJICHHUS C UCIIOJIBb30BaHUEM (DPM3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeJIbCTB;

(dbopMupoBaHHe NPEICTABICHUNA O POJH (PU3UKH U Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TuUX Iedell oOecrieunBaeTcs pPEIICHHEeM CIeIYIONUX 3aJad B IIPOIecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

nprOOpEeTeHNEe CHCTEMBI 3HAHUH 00 OOMMX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

dbopMupoBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UYeCKuX SBJICHUW B TIPUPOJE U ISl TPUHATHA TMPAKTHUYECKUX PEIICHUN B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEHIeHHs pA3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoi
MOJIENbIO, 3a/ay, TOJpa3yMEBAaIOLIUX CAMOCTOSITENIbHOE CcO3/aHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHMPOBAHMSI U MPOBEACHUS (PU3HUECKUX
SKCIEPUMEHTOB, AaHalIM3a M  UHTEpHpeTanuu  HHPOpPMAIMH,  OIpeaeiIeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
NEeSATENBHOCTH.

Y4eOHbI M1aH TUMHA3UK OTBOIUT B 11 kiacce 34 yaca miis u3ydeHus Kypcea u3 pacuéra |
yaca B HEJIEJIO.



COJAEPKAHUE OBYYEHUA

Pa3nes 1. @u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Posb
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHUNA M mpolieccoB. Haydnsie rumnote3sl. Pusndeckue
3aKOHBI U TeopuH. | paHUIIBI TPIMEHUMOCTH (pHU3HYECKHX 3aKOHOB. [[pHHIIMIT COOTBETCTBHSL.

Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOIEH.

Jlemoncmpayuu
AHasnoroBble U ITU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JnBwKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTo JABWkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE
MaTepUaIbHON TOYKH, UX MPOEKIMU HA OCHU CUCTEMBbI KOOpAHHAT. CJIOKEHHE MEePEMEIICHUN 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U IEPEMENICHUS MaTEPUATLHON TOYKHA OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHHue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxeHue. [[BrkeHMEe MATEpUATIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAs cKopocTh. Ilepuon u
yacTtoTa oOpaieHus. LleHTpocTpeMuTensHOE YCKOPEHUE.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CIUIOMETp, ABHKCHHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTFOCTPALIMS KWUHEMATUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBr>xeHus Tena, OpOLIeHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpanenue ckopocTH npu JBUKEHUHU 11O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHMS ~ MEXAYy  MYTAMHM,  [PONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENIbHBIE pPaBHBIE IPOMEXYTKM BpPEMEHU INPU PABHOYCKOPEHHOM JBW)XEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIApUKa B BI3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuies. [lepBoiii 3akoH HproToHa. MHEpIManbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHuun cynepno3unmu cwi. Btopoit 3akoH HeroTtona pns
MaTepuaNbHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaibHbIX TOYEK.



3akoH BceMupHOTO TsAroteHus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia cOmpoTUBICHUS
MIpU ABMKECHUU TeJIa B )KUJKOCTHU WJIH Ta3e.
[TocrynarensHO€ U BpamnaTebHOE JBMYKEHHUE a0COTIOTHO TBEPIOTO TeEa.
MoMeHT cubl OTHOCUTEIBHO OCH BpamieHus. [lmedo cumbl. YcinoBus paBHOBECHS
TBEPAOTO Tea.
TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHWE: TMOAMIUITHUKY, IBH)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu
SIBrnienne nHepLUH.
CpaBHeHHE MacC B3aMMOICHCTBYIOITUX TEll.
Bropoit 3akon HeroTona.
Nsmepenue cui.
Croxenue cuil.
3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT A€(POPMAIIHH.
HesecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.
CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.
VYcnoBus paBHOBecust TBEPIOTO Tesna. Buabl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOMIMX B MPY)KMHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.
HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO Tella, MMEIOIIETO OCh BpallleHUSI.
Tema 3. 3aKoHbl COXpaHeHUA 8 MEXAHUKE
Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIIbI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITyJbca. PeakTHBHOE JBIKEHUE.
PaboTa cunpl. MOIIHOCTE CHJIBL.
Kunernueckass sHeprus mMarepuaibHO TOukd. Teopema 00 M3MEHEHHMH KHHETUYECKOM
SHEpPruu.
[ToTenumaneHas sueprus. [loTeHuuansHas s3Heprus ynpyro ae(opMupoBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.
[loTeHnmanpHble W HEMOTEHIUANbHbIE CHIbL. CBsI3b PaOOTHI HEMOTEHIMAIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOM SHEePTruu CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.
Yopyrue u Heynpyrue CTOJIKHOBEHHS.
Texuuueckune ycTpoHCTBa U MPAaKTHUUECKOE MPUMEHEHHE: BOJOMET, KOMEp, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKeT.
Jemoncmpayuu
3aKOH COXpaHEHUsl UMITYJIbCA.
PeakTuBHOE NBMXKEHUE.
[Tepexo moTeHIMATBHON PHEPTUH B KHHETUUECKYIO M 0OpaTHO.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

I/I3yquI/Ie a0COJIIOTHO HEyHpyroro yaapa € IMINOMOHIbKO [ABYX OIWHAKOBBIX HHTAHBIX
MassTHHUKOB.



HccnenoBanue cBsizu paboOThl CHIIBI C M3MEHEHHEM MEXaHHYECKOH SHEpPruu Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MoaexkyasipHas Gpu3uKa U1 TEPMOIUHAMUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KMHETHUYECKOM TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
BbpoynoBckoe nBmxkenue. Quddy3us. Xapaktep IBUKCHHS W B3aUMOJCUCTBUS YaCTHIL
BelmecTBa. MoJie CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pazmepbl Mosekyl. KosndecTBo Bemiecrtsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temnepatypa u e€ uamepenue. [llkana remneparyp Llenbcus.

Mogens uaeansHOro Ta3za. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KHHETUYECKON TEopuun
UJeaNbHOTO Ta3a. AOCONIOTHAsh TeMIeparypa Kak Mepa CpeAHeW KHHETUYECKOW JHEepruu
TEIUIOBOrO JABWKEHHWS dvactul rasza. Illkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UIACaIbHOM Tas3e C
MMOCTOSTHHBIM KOJIMYECTBOM BelIecTBa. [ 'paduyueckoe mpeacTaBIeHHe U30TPOIECCOB: N30TEPMa,
n30xo0pa, uzobapa.

Texnudeckue ycTpoicTBa U MIPaAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OmbITEL, JOKA3BIBAIOIIME JUCKPETHOE CTPOCHHME BemiecTBa, ¢oTorpaduu MOJEKy
OPraHNYeCKUX COCTMHEHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

Mogenb, HWIUTIOCTPUPYIOLIAsk IPUPOJLY NABJICHUS ra3a Ha CTEHKU COCyAa.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATBHOTO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3JyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHd o0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y TApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonuHamuueckass cucteMa. BHYTpeHHSAsI 3HEpPrusi TEPMOJMHAMUYECKOW CUCTEMBI U
crocoObl e€ m3meHeHus. KonmnyecTBo TeroTsl U pabota. BHyTpeHHsIsE HEpPTrUsi 0 JHOATOMHOTO
UJeanbHOTO Ta3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydEHUE. Y elIbHast
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOTHI Py TeIUIONepeaaye.

[Tonsitne 06 ammabatHoM mporecce. IlepBeiit 3akoH TepmoauHamuku. [Ipumenenue
MepPBOTO 3aKOHA TEPMOJIMHAMUKH K u3ompoleccam. [ paduyeckas nHTepnperanus paboThI rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoIieccoB B MPHUPOIE.

TennoBbie MamuHbL. [IpuHIUTIBL AeiicTBUS TeMIOBbIX MamuH. [IpeoOpa3oBanus SHEPTUU B
TEIUIOBBIX MamuHax. KoagduiueHt none3Horo aectsus temaoBoid mamuHbl. [ukn KapHo u
ero K03 QUIMEHT MOJIEe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETLIOIHEPT€TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu



V3MeHeHne BHYTpEHHEW SHEPrHMM Teja NMPH COBEPLUICHHH pabOThI: BBUIET MPOOKH M3
OYyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBaHue >upa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpALIN).

N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja pu TeIonepeaaye.

OmnpIT M0 aguabaTHOMY PaCIIMPEHHIO BO3yXa (OTBIT C BO3IYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTaTEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHueHcamus. Mcmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHTEJIbHAS BIIAXKHOCTh BO3ayxa. HacwleHHbIN map. YaenpHast TEIioTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmuyueckue u amopgHbie Terna. AHU30TPOTIUSI CBONCTB KPUCTAILIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuayibl. [lnaBnenue m kpuctamnuzauus. Y aenpHas
TeruioTa miasyeHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckue ycTpoWCTBa M MPAKTHUECKOE NPUMEHEHHUE: TUIPOMETp U ICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUM TOJY4YE€HHS COBPEMEHHBIX MaTepHajoB, B TOM  4YHUCIE
HaHOMAaTepHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U MJIaBiIeHHs KPUCTAITMYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepeHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. diiekTpoauHaAMHKA

Tema 1. Dnekmpocmamuka

DnekTpu3alusa Tell. OJEeKTpudyeckuil 3apsan. JlBa BuAa SIEKTPUYECKUX 3apsAJIOB.
[IpoBOAHMKH, TUAIECKTPUKH U MOTYIIPOBOJHUKHU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsia.

B3aumopeiicteue  3apsigoB.  3akoH  Kymona. TodeuHblil  3iIeKTpUYECKHM  3apsi.
Onektpuyeckoe mnoJe. Hanpsx€HHOCTh anekTpudeckoro mnois. [lpuHiun cynepno3unuu
3JIEKTpUUECKUX MojieH. JIMHuK HanpsHKEHHOCTH 3JIEKTPUUYECKOTO TMOJIS.

Pabora cumnm anmekrpocratmyeckoro moiisa.  [loreHmman. Pa3HOCT,  MOTEHIIMATIOB.
[IpoBOIHUKHY U TUAIEKTPUKHU B DJIEKTPOCTATUYECKOM T0Jie. [{uaneKkTpudeckas NpOHUIIAEMOCTb.

OnektpoéMKkocTb. KoHzaeHcaTtop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyecknue ycTpoWCTBa M IMPAKTHYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE JJIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBATIHHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jemoncmpayuu

YCeTpoUCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.

B3anmonencTBue HadIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.



[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTU4ecKas 3allluTa.

JIUnIIeKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHcCATopa OT IUIOIIaJu IUIACTHH,
PAcCCTOSTHUSA MEXK/Ty HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwlit 3nekmpuyeckuit mox. Toku é pa3iuuHvix cpeoax

DNEeKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHHUS AJIEKTPUUECKOTO0 ToKa. MICTOUHMKM TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COTNIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIEIbHOE, CMEIIAHHOE COEANHEHHUE TPOBOHUKOB.

PaboTa anexrpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh JEKTPHUYECKOTO TOKa.

DNeKTpOABUKYIIasi CUJIa U BHYTPEHHEE COMPOTUBIECHNE UCTOYHUKA ToKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHueE.

DneKTpOHHas MPOBOJIUMOCTD TBEP/IBIX METAJUIOB. 3aBUCUMOCTh COITPOTHBIICHUS METAJIJIOB
oT Temmneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[MonympoBoaauku. CoOCTBEHHass W TMPUMECHAs MPOBOJUMOCTH TOJIYIPOBOIHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBo HUKOBEIE TPUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX MW pacIjlaBax 3JICKTPOJIUTOB. ODJIEKTPOJIUTHUECKAS
JUccolanus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENIbHBIN pa3psaa. MosHus.
[Tna3ma.

TexHuueckne yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP COIMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPbHl U (OTOPE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIN 1IN0/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAIPSHKCHUS.

3aBUCUMOCTb COINPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAJAH
MOINIEPEYHOI0 CEYEHUsI U MaTepHuaa.

CMelnaHHoe coeIMHEHUE MPOBOJHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYIIEH cuiibl. KOpoTkoe 3amMblKaHHWE TallbBAHMYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue cMemaHHOTro COeAMHEHUS PE3UCTOPOB.

N3mepeHnue HIEKTpOABMKYIIEH CHJIbl HCTOYHHKA TOKa M €r0  BHYTPEHHErO
CONIPOTHUBIICHHUSL.

Habmonenue snexrponusa.



Pa3nes 6. I'eomeTpuyeckasi ONTHKA.

I'eomerpuueckas ontuka. IIpsmonnHeiiHoe paclipocTpaHEHHE CBETA B OJHOPOJHON cpejie.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

Otpaxxenue cBera. 3akOHBI OTpakeHHs cBeTa. [locTpoeHune n300pakeHHI B IJIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3akOHBI MpeJIOMIICHUS CBeTa. AOCOJNIOTHBIM  TMOKa3aTesb
npenomwiienus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroja MHOJHOIO BHYTPEHHETO
OTpaXKECHHUS.

Hucniepcus cBera. ClnoxHBIA cocTaB 6enoro csera. Lger.

CoOuparommue W paccewBaromue JHH3bL. ToHKass nmH3a. DOKYCHOE pACCTOSHUE U
ONTHUYECKas cujia TOHKOU JIMH3bIL. [locTpoeHne n3o0pakxeHuii B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. PopMyia TOHKOW JIMH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas omntuka. Wutepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJIIOZCHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEP(HEPEHIIMOHHON KapTUHE OT ABYX CHH(pA3HBIX
KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakuust cBera. [udpakuuonnas pemeérka. YciaoBue HAONIOIEHUS TJIaBHBIX
MaKCHMYMOB IIpH MaIeHUU MOHOXPOMAaTHUYECKOTO CBETa Ha AU(PPAKIUOHHYIO PELIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoWcTBa W MpPAaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarnmapar,
MPOEKIIMOHHBIM ammapar, MUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OINTUKA, JU(PAKINOHHAs
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsimonuHeliHOE pacnpoCTpaHEHUE, OTPAKEHUE M MpesioMiieHHe cBeTa. OnTuyeckue
PUOOPHI.

[TosiHO€ BHYTpEHHEE oTpakeHue. Moaenb CBETOBOA.

HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6nronenue nnrepdepeHimy ceera.

Hab6nronenue qudpakium cBerta.

Habmronenue nucniepcun cBera.

[Tonydyenue cnekTpa ¢ HOMOILBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonspusauu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenune nokazaresns NpeaoMIIeHUs CTEKIa.

HccnenoBanue cBoiCcTB M300pakeHUI B JTHMH3aX.

Habmronenue nucnepcuu cBera.

Pa3nen 6. KBanToBasi pusznka
Tema 1. Inemenmol K6anHMoO60OU ONMUKU
®otonbl. Gopmyna Ilnanka cBsi3u s3Hepruu (GOTOHA C €ro YaCTOTON. DHEPrHsl U UMIYIbC
¢doToHa.
OtkpeiTue u uccnenoBanue ¢orodpdexra. Ombitel A. I. CroneroBa. 3aKOHbI
dororddexra. YpasHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.
JNaBnenue ceera. Onbitel [1. H. JIeOenena.



XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckre yCcTpOHCTBAa W TPAKTHUECKOE NpUMEHEHHue: (PoToaneMeHT, (HOTOAATUHK,
CoOJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu

D013 PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDeKTa.

Ceeroauo.

Counneunas 6artapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -dactui. [lnanerapHas
Mozens aroma. [loctynarel bopa. M3nyuenue u norsouieHne GOTOHOB IpU MEPEXOJE aroma C
OJIHOTO YpOBHSI B3Hepruu Ha JApyro. Buasl crnekrpoB. CHekTp ypoBHEW 3Heprud aroma
BOJIOPO/JIA.

BonHoBsIe cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOW Tyaanu3M.

CrioHTaHHOE U BBIHYXJCHHOE U3ITyYCHHUE.

TexHnueckre yCTPOMCTBA W NPAKTUYECKOE NPUMEHEHHWE: CHEKTPaJIbHBbIM aHAIN3
(criekTpockoM), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens ombiTa Pezepdopaa.

Omnpenenenre JJIMHBI BOJHBI J1a3epa.

Habntonenue nuHeHyaTsIX ClIEKTPOB M3JIy4EHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

HaGnronenune nuHeHyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTBI,  JOKa3bIBAKOLIUE  CII0OKHOCTH CTPOCHHS  sjpa. OTtkpeiTHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno coctapa paJioakTUBHOIO H3JIy4EHUSI.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.

OtkpeiTHE TIpOTOHA W HedTpoHa. Hykmonnas Mognens siapa ['eiizenOepra—lBaHeHKO.
3apsin siapa. MaccoBoe unciio saapa. M30Tornsbl.

Anbda-pacniag. DIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaOaKTUBHOIO pacraja.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl siipa.

SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.

SAnepubiii  peakrtop. TepmosimepHsiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON YHEPreTUKH.

DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAOMIOACHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.

OdyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO (pr3nueckoit KapTUHBI MHpa.

TexHnueckre ycTpoNCTBAa M NMPAKTHUYECKOE NMPUMEHEHHE: JO03UMETp, kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.

Jemoncmpayuu

CuéTYnK MOHM3UPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie padomul

HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM GoTorpadusim).



MexnpeameTrHble CBSI3U

N3yuenne kypca B 11 Kiacce ocymecTBisiercs € Y4ETOM — COJIEpIKaTeNIbHBIX
MEXIIPEIMETHBIX CBSA3EH C KypcaMi MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduil U TEXHOJIOTHH.

Mesicnpeomemnusie nouwamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHHE, HAYYHBIH (akT, THUmoTe3a, (u3uyeckas BENUYMHA, 3aKOH, Teopws, HaOIroneHHeE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHWe CUCTEMbl YpaBHEHUH, TPUTOHOMETPHUYECKUE (YHKIIUH: CHHYC,
KOCHUHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBl M HX
MPOEKIIMM Ha OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB, NMPOW3BOJHBIC JIEMEHTApHBIX (DYHKIWH,
MIPU3HAKU NI0J100UsI TPEYTOJIbHUKOB, OIIPEIEICHHE TUIOIIAIU IUIOCKUX QUryp U 00bEMa Ted.

buonocus: snekrpuyeckue sBIEHUS B XKUBOM Mpupoje, KojedarenbHbIE JBUKEHUS B
KUBOHM NpUpOJe, ONTUYECKHE SIBJICHHUS B JKMBOM Mpupoje, ACUCTBUE paJuallud Ha >KUBbIE
OpraHU3MBlI.

Xumua: CTpoe€HHE AaTOMOB M MOJIEKYJ, KpHUCTaNIMYecKash CTPYKTypa TBEPHABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUINYECKOH PEIETKH, CIIEKTPaIbHbIN aHAIu3.

l'eoepagus: MarHUTHBIE TOIOCA 3€MJIH, 3aJIe)KU MATHUTHBIX Py, (OTOCHEMKA 3€MHOU
MTOBEPXHOCTH, IPECKA3aHNEe 3eMIIETPICEHUH.

Texuonozus: AMHUM DIEKTpOIIepead, TeHepaTop MepeMEHHOr0 TOKa, 3JEKTPOIBUTATEb,
WHIYKIIMOHHAs Te4b, pajap, paJuoONpuUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAas ONTHKA, COJIHEYHAsl OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMTPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoeHme EeKTUBHOTO Kypca «30paHHbIe TIIaBbl (DU3UKH» HA YPOBHE CPEAHETO OOIIETo
00pa30BaHUs JOJDKHO OOCCIICUUTh JOCTHKCHHE CIICIYIOIIUX JIMYHOCTHBIX, METAPEIMETHBIX H
MpeAMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JJMYHOCTHBIE PE3YJBTATbBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHUS yueOHOro mpeamera «Du3uka» JOKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh  T'PAKIAHCKON IMO3WIMU  OOYYaroOImIerocsl Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTeIbHONW OpraHU3aIl1H;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHHM C HX
(GYHKIMSMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUICKOM I'PaXKTaHCKOW UJACHTUYHOCTH, TATPUOTHU3MA,

IICHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSIM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIFOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpya0BOr0 BOCIIMTAHHUSI:

WHTEpEeC K pa3auuHbiM cdepaM TpodecCHOHATBHOW JEesITeNbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (M3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPHl, OCO3HAHHE TJI0OATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIMpeHHe OIbITa JAEATENbHOCTU OSKOJIOTMUYECKON HAIpaBJIEHHOCTHM Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IICHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MPOIIECCe M3YUCHHS (DU3UKU
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHUBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble JJornueckue aeiicTBUA:

CaMOCTOSITEIIBHO  (DOPMYJIMpOBaTh W aKTyaIM3UPOBATh MNPOOJIEMY, paccMaTpuUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JIeATSIILHOCTH, 33]1aBaTh apaMeTPhl M KPUTEPHH UX JTOCTIIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh IIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHUATbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIBHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINIOJHATH PAabOTy B YCJIOBHSIX PEATBLHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATHUBHOE MBIIICHUE IPH PEIICHUH KU3HEHHBIX TPOOJIEM.

ba3oBrble nccienoBarejbcKue AeiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTMEH, KIIOYCBBIMH MOHATHSIMH W METOJaMH (PH3UYECKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4YCOHO-HCCIICIOBATEIILCKON M MPOCKTHOW JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHIO Pa3IMYHBIX METOJI0B TIO3HAHHSI,

BJIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €r0 HMHTEPIPETALHH,
npeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX Y4YEOHBIX CHUTYaIMsX, B TOM YHCIE MpPH
CO3JaHUU Y4EOHBIX IPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTe3y €€ pelICHHs, HAXOJUTh apryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJ1aBaTh MapaMeTPhbl U KPUTCPUHU PEIICHUS;

aHAIM3UPOBATh TOJIYYCHHBIE B XOJE peHIeHHs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMynHupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BaTEIbHOU NEATEIHHOCTH, B
TOM YHCTIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb NePEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeill;

BBIJIBUTATh HOBBIC UJICHU, TIpe/yIaraTh OPUTHHAIBHBIE TOIXO0AbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora c undopmanueii:

BJIQJIETh HaBBIKAMHU IOJIydeHUs MH(POpPMALUN (HU3NIECKOTO COJIEPKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOATEIBHO OCYLIECTBJISATh IOUCK, aHalIM3, CUCTEMAaTU3alUI0 U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

HCIOJIb30BAaTh CpeAcTBa UH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMH B
pelIeHNr KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHHM3allMOHHBIX 33/a4 C COOJIOJCHUEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepeKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COACPKAHUS B PA3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HayeHus: HHQoOpManMM ¥ LEJIeBOM ayAUTOPHM, BbIOMpas ONTHUMaJbHYIO (GopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMmyHHnKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISTH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEILHOCTH;

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTI)I;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaH/IHON U HHIUBUAYAIHON paOOThI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)kKJIOTO WIEHA KOJJIEKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHCTBUHM, pACIPENENATh POJH C YYETOM
MHEHHI Y9aCTHHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOET0 BKJIaJa M KaKJIOTO yJyaCTHHKA KOMaHIBl B OOIIUI pe3ynbTaT
0 pa3paboTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE IMPOEKTHI, OICHUBATh HJICH C TO3WIMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOMW 3HAYMMOCTH,

OCYIIIECTBJISAITh TO3UTUBHOE CTPATETMUECKOE TIOBEJACHUE B PA3JIMUHBIX CHUTYaIlUsX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITHATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eiCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (HOPMYTUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEILHO COCTaBJISATh IJIaH PEHICHUs] PACUETHBIX M KAYECTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NMPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATNOYTCHUN;
JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBaTh (HOPMHUPOBAHHIO U TIPOSIBICHUIO OPYIUIUH B oOnactu  (pusmkwy,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BaTEIbHBIN U KYIbTYPHBIA YPOBEHD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYallusIM, BHOCUTb KOPPEKTHBBHI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX MIPU aHAJIU3€E Pe3yJbTaTOB JAESTEbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nponecce noctuxkeHus IMYHOCTHBIX PE3YIbTATOB OCBOCHHUS MTPOTPaMMBbI 110 (PU3UKE IS
YpOBHSI CpeliHero obiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJIETh HAMPABJICHUS Pa3BUTHUsI COOCTBEHHOM SMOIIMOHAIBHOU cpephl, OBITH YBEPEHHBIM B ce0€;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIUMM, BKJIOYAIOIIEH CTpEeMJIEHHE K JOCTHKEHHMIO LEeNH MU YyCIHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COYYBCTBUIO U COTIEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMHU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliaTth KOH(IUKTHL

MNPEIMETHBIE PE3YJIBTATbBI

K koHiy o0y4yeHusi mpeAMETHbIE pe3ylbTaThl JOJKHBI OTpakarb CHOPMHUPOBAHHOCTH Y
00yyaroumxcs yMeHHIA:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (HU3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
NeSITeNIbHOCTH JIFOZICH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHUS H3YYEHHBIX (PHU3NYECKUX MOJeleil: MaTepuaibHas
TOYKa, MHEepUUalbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENU
CTPOEHUS Ta30B, )KUJIKOCTEH W TBEPABIX TEJ, TOUCUHBIH DHIIEKTPUYECKUN 3aps] MpU pelIeHUU
buznueckux 3a1ay;

pacrno3HaBaTh (U3NYECKHE SBJICHUSA (TPOIECCh) U OOBSICHITH UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMUHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPsIMOJMHEWHOE MIBH)KEHHE, CBOOOJHOE TaJeHHE Tell,
JIBUKEHHE 10 OKPYKHOCTH, HHEpIus, B3aumoieicteue Tten, auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tel MpU HarpeBaHUU
(oxyakieHnn), TeTJIOBOE paBHOBECHE, HCIIapeHHe, KOHACHCAIlUs, TNIaBIIeHUE, KPUCTAITU3allu,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBILIEHUE JABJIEHUS ra3a MpPU €ro HAarpeBaHUU B 3aKPHITOM
COCyJle, CBSA3b MEXIYy IMapaMeTpamMu COCTOSHMS Tra3a B H30Ipolieccax, JJIEKTpU3alus Ted,
B3aUMOJICIICTBUE 3apAJIOB;



OIMCBHIBATH MEXAaHMUYECKOE IBM)KEHUE, UCIOJB3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUa, UMIYJIbC Tejla, KHHETUYEeCKas
SHEprus, MOTEHIMabHAs SHEPrus, MeXaHudeckas paboTa, MeXaHHYecKass MOIIHOCTb; NpHU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJB3YyEMBIX BEIMYHH, HX
0003HAYCHHSI ¥ €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3HUYECKYIO BEIUYHHY
C IpYrUMH BEJIUYUHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKas OSHEprus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, padora raza, KOd(QUIMEHT IMOJIE3HOTO JCHCTBHS TEIJIOBOTO
JBUTATENs; IPU ONTUCAHUH MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOJIb3YEMBIX BEIMUUH,
uxX O0003HAYEHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

ONMCHIBATh M3YYEHHBIE SJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKHE SIBJICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBL: AJNEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAJN, Pa3HOCTh IOTEHLUANOB; TMpPU OINHUCAHUU MPABUIBHO
TpakToBaTh (U3NYECKUH CMBICI HCIHOJb3YEMbIX BEJIMYMH, MX OOO3HAYEHHsS] M €IWHULIBI;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |l u |1l 3axkonsr HproToHa, 3aKoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCca, TPUHLUI CYNEePIIO3ULINU CUII, TIPUHIUIT
PaBHOIIPABUS MHEPLHAIBHBIX CHCTEM OTCUETA, MOJEKYIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, 'a30BbIC 3aKOHBI, CBS3b CPEIHEH KUHETHYECKOW SHEPruu TEIUIOBOTO JABHMIKEHMS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JIEKTPUUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro0 MaTeMaTHYECKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMO CTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HICTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh yClIoBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITNIOJIHATh 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DPU3MUECKUX SIBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEpPEHMH, MpH 3TOM  (PopMyaupoBaTh
npobiemy/3agayy M TUIOTE3y Y4eOHOrO AKCIEPUMEHTa, CcOOMpaThb YCTAaHOBKY M3
IIPEUI0KEHHOr0 000pYA0BaHUs, IPOBOUTH OIBIT U (POPMYIIUPOBATH BBIBOIbI;

OCYILIECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUS (PU3MUECKUX BEJIUYMH, I[PU 3HTOM
BbIOMPATh ONTUMAJbHBIA CIIOCOO H3MEPEHHs M HCHOJb30BaTh H3BECTHBIE METOJbl OLIEHKU
[OTPELIHOCTEH U3MEPEHUi];

UCCIIeIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMH BEJIUYMHAMH C MHCIOJb30BaHUEM
OpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJbTaThl
MOJIy4eHHOH 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BUAE TAOIMIl M rpadUKOB, A€naTh BHIBOJIbI
II0 pe3yJIbTaTaM MCCIEI0BaHMS;

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpHU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM MU3MEPUTENBHBIX YCTPONCTB U J1a00paTopHOro 000pyI0BaHHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJM3a YCIOBHS 33Jaull BHIOUPATh (PU3HMUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYIbI, HEOOXOIUMBIE A €€ pelieHus,
MIPOBOJIUTH PACUETHl M OLIEHUBATh PEAbHOCTH MOJyYEHHOTO 3HauUeHUs (PU3MUECKON BEINYHHBI,



peuaTh KauyeCTBEHHBIEC 3a/ayd: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUMBYIO ILIETIOUYKY
paccyXJeHHul ¢ ONOpPOl Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHUS;

UCIONB30BaTh MPH pEIICHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIIOHHBIC
TEXHOJIOTHUM JUIsl NIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpPETAlMM U IPEJICTaBICHUs y4yeOHOW U
Hay4YHO-TIONYJISIPHOM HMH(pOpMaIMK, IOJYYEHHOM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJM3UPOBATH MOJTyIaeMyI0 HH(POPMALIHUIO;

MIPUBOJIUTH MPUMEpPHI BKJIAAA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCIONB30BAaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHns OE30MACHOCTH MPH OOPAIEHUHN C MPUOOPAMH U TEXHHUECKUMH YCTPOHUCTBAMH, JIJIS
COXPAHEHHS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKarolleil cpene;

paboTaTh B IpyIIE C BHIITIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbl, pAlUOHAJIbHO paACHpenesiaTh OOA3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLICHMBATh BKJIAJl KAXKJOTO M3 YYACTHUKOB T'PYIIIBI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoTbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

Paznea 1. PUBUKA U METO/JbI HAYUYHOTI'O IIO3HAHUA

Hroro no pazneny 1
Pa3znen 2. MEXAHUKA

Hroro no pazneny 7
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA

Hroro mo pazgeny 7
Paznen 4. JIEKTPOANHAMUKA

Hroro mo pazgeny 9
Paznen 5. TEOMETPUYECKAS OIITUKA

Utoro no pazneny 5
Pa3znen 6. KBAHTOBAS ®U3UKA

Utoro mo pazneny 4
Hroro 34




IHOYPOYHOE IINTAHUPOBAHHUE

KoaunuyecTBo 4acoB

DJIeKTpOoHHbIe HU(poBbIE

Ne i/ Tema YpoKka KOHTpOJIbeIe HpaKanecxne I[aTa oﬁpasoBaTe.Hbele
Bceero H3YYeHH S
padoTsI padoThbI pecypchl
L Nel BBenenue B Kypc. 1 bubnuoreka [JOK
' https://m.edsoo.ru/ff0c32e2
Ne2 Mexanuka. [Toctpoenue u
) YTeHHE TpauKOB 3aKOHOB 1 bubmorexa [IOK
' PaBHOMEPHOTO M PABHOYCKOPEHHOTO https://m.edsoo.ru/ff0c3508
JIBIDKCHHS.
3 bannuctuka. OCHOBHBIE TapamMeTpPhI 1 bubnuoreka [IOK
' OaTMCTHIECKOTO JBHKCHHUSL. https://m.edsoo.ru/ff0c372e
4 JIBM>keHre Te 0 HaKJIOHHOU 1 bu6mmoreka [IOK
' TUIOCKOCTH. https://m.edsoo.ru/ff0c3ada
5 JIBMKeHHE CUCTEeMbI CBSI3aHHBIX TEJI. 1 bu6mmoreka [IOK
' https://m.edsoo.ru/ffOc3be8
6 Ynpyrue u Heyrépyrne 1 bubnmuoreka [JOK
. CTOJIKHOBEHHUA. 3aKOH COXPaHCHUS https://m.edsoo.ru/ffoc3e18
VMITYJIbCA CUCTEMBI TEJL.
7 VYcnoBus paBHOBECUS TBEPAOIO TeEA. 1 bubnunoreka [JOK
' https://m.edsoo.ru/ff0c41a6
g 3aKOH COXpaHEHUs YHEPTUU B 1 bubnnoreka [JOK
' MEXaHHUKE. https://m.edsoo.ru/ff0c43d6
. J;‘Q 3 Mouekyasipuasi puszuka . Bu6miorexa [[OK
. PaBHEHHUE COCTOSIHUS UJI€ATTbHOTO https://m.edso0.ru/ff0c4502
ra3a. ['a30BbIe 3aKOHBI.
10. Pemenue rpaduyeckux 3amad Ha 1 bubnuorexa [IOK
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https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

IMPUMCHCHUC I'a30BbIX 3dKOHOB.

https://m.edsoo.ru/ff0c461a

IIpuMeHeHne ypaBHEHUS TEILIOBOTO

bubmuoreka [JOK

1 Gananca s pelIeHUH 3a1a4. https://m.edsoo.ru/ff0c478c
[IepBblii 3aKOH TEPMOAVMHAMUKH.

1, | Tpuvenenne nepsoro 3aKoHa bubmmnorexa IIOK
TEPMOJIMHAMHKH K Pa3InIHBIM https://m.edsoo.ru/ff0c4dc2
MPOLECCAM.

13, KII/] TennoBbIX ABUTATETEH.

Pemenue rpadguueckux 3aaay.

14. MexaHn4ecKkrue CBOMCTBA TBEPIBIX
Tell.

15. BTopoii 3ak0H TepMOAVHAMUKH.

Beunslil gBUTATED.

Ne 4 DnexkTponmnamuka BuGnuorexa [IOK
16. EZEEE?;I;ISHC;MH%CKHX 3ApAIOB. https://m.edsoo.ru/ff0c511e
17, [TpunIMIT Cynepno3uiuu }

AJIEKTPOCTATUYECKUX MOJICH.

DIIEKTPOEMKOCTh KOHJIEHCATOpa. BuGanorexa LIOK

18. CoenuHeHust KPHI{CHC&TOpOB B https://m.edso0.ru/ff0c570e
AJIEKTPUYECKOM LIEeTH.

19 JIBr>keHue 3apsKEHHbIX YacTHII B bu6mmoreka [JOK

' DIICKTPUYICCKOM TIOJIC. https://m.edsoo.ru/ff0c5952
BHCKTpI/I‘IeSKI/Ie LIETH CMEIIAaHHBIX BuGnorexa LIOK

20. g?;iii?m npoBOHHKOB. MocTuKk https://m.edsoo.ru/ff0c5c36
21 JIBM>KeHUE 3apsS>KEHHBIX YaCTUIL B bubnuoreka [JOK

: MarHuTHOM TIOJIC. https://m.edsoo.ru/ffOc5efc
29, DNeKTpOMarHuTHask UHIYKIUS bubnunoreka [JOK

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

[IpeBpaiienue sHepruu B

bubmuoreka [JOK

23.
3| KoIeGATebHOM KOHTYpE. https://m.edsoo.ru/ff0c600a
24 [TonynpoBOAHUKOB JUOX B bubnuorexa [JOK
| ajeKkTpHYecKoil enu https://m.edsoo.ru/ff0c63b6
55 Ne § T'eomeTpuyeckasi ONTUKA bubnuorexa [JOK
: 3aKOHBI T€OMETPUYECKOM ONTUKHU https://m.edsoo.ru/ff0c64d8
JInn3el. @opMyita TOHKOU Bu6morexa [[OK
26. i i
6 COOMPpAIOIEl U paccenBaromIei https://m.edsoo.ru/ff0c65f0
JINH3.
27 [TocTpoenue n3odpaxeHuii, bubnuorexa [JOK
" | aBaeMbIX JIMH30M https://m.edsoo.ru/ff0c6708
)8 OnTrueckas cuiia CHCTEMBI U3 IBYX bubnuoreka [IOK
© | nuH3 https://m.edsoo.ru/ff0c6820
29 Hutepdepentius u nudpakmus cBera bubmuorexa [JOK
' https://m.edsoo.ru/ff0c6bcc
Ne 6 KBanToBasi pusmnka Bu6morexa [{OK
30. dotorddexT. YpaBHeHHE )
https://m.edsoo.ru/ff0c6bcc
dhoTtorddexra
Teopus atoma Bosiopoa. Bu6morexa LIOK
31.
Tornomenue u usyeHue coera https://m.edsoo.ru/ffOc6ced
aTOMOM
32 EcrecTBeHHas U HCKYyCCTBEHHAs bubnuoreka [IOK
' PaarOaKTUBHOCTb. https://m.edsoo.ru/ff0c6df2
[IpuMeHeHne 3aKOHOB COXpaHEHUs
33 3apsia, MacCoOBOTO YMCIIa, UMITYJIbCa bubanoreka LIOK
' Y DHEPTUH B 3aJla4ax O SIIEPHBIX https://m.edsoo.ru/ff0c6f00
MIPEBPAIICHUSX.
34 IloaBeneHue UTOroB bu6mmoreka [JOK

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» ®usuka, 11 kmace/ Msikumies I'.J1., Byxosues b.b., YUapyrun B.M. noxa pexakmueit

[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

1. ®usuka, 11 xrace/ Mskumies I'.J1., byxosues b.b., Yapyrun B.M. non penaxiueit
[TapdentreBoit H.A., Akimnonepnoe obmectBo «M3mgarenbctBo «IIpocBerienuey
2. A.Tl. PeivkeBuu. Coopauk 3ama4 o ¢pusuke. Mocksa, [Ipoda, 2005 - 2019 .

3. Coopuuk 3amau no ¢usnke 11 9 — 11 xknaccos. CocraButens [ H. CremanoBa. M.:
«Ipocsemenner,1996 r. 4. I'.B. Mapkuna ®uzuka 10 knacc. [loypouHble miaHbl Mo
yueonuky I'.51. Msakumera, b.b. Byxosnesa. B.: Yuutens, 2004.

5. BonkoB B.A. Iloypounsie pazpadotku no ¢usuke. 10 xkinacc. M.: Bako, 2006.
6.COOpHUK TECTOBBIX 33JJaHUMN U1 TEMAaTHUYECKOTO U UTOrOBOTO KOHTpoJia. Pu3uka 11
Kiacc. M.:

«nrennext-Lentpy, 2004 r. 7. C.M. Auapromeukut, A.C. CiiyxaeBckuil. ®usuka.
«KoHcTpykTop»

CaMOCTOSITENIbHBIX U KOHTPOJBHBIX padoT. 10 — 11 knaccel. [Tocobue misg yauteneid. M.:

[Ipoceenienue, 2010.

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
-dusuka B anumanusx https://wwwe.sites.google.com/site/moyacshkola/idu-na-urok/fizika-

v-animaciah



-NnurepaktuBHas dusuka http://interfizika.narod.ru/index.html

-lIkonbHas pusnka

https://www.sites.google.com/site/saitpofizike/home

-Enunas koywtekuus nudpoBbix 00pa3zoBarelbHbIX pecypcos http://school-collection.edu.ru
-3anumarenbHas ¢u3nka B Borpocax u orserax http://elkin52.narod.ru/

-Kitaccuas ¢usuka http://class-fizika.ru/

-Poccwuiickas snextponHast mikosa https://resh.edu.ru

-®usuka. py http://www.fizika.ru/

-All pusuka http://www.all-fizika.com/

-duswuka Bokpyr Hac http://physics03.narod.ru/

-Vuu.py https://uchi.ru/



