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IHOACHUTEJIBHASA 3AIINCKA

IIporpamma 1o ¢usnke 6a30BOro ypoBHS Ha YpOBHE CpeAHEro oOImiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHWH M TpeOOBaHMII K pe3yJbTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takxke C  y4eToMm
denepanbHOi paboueil TporpaMMbl BOCIUTAHWS M KOHIEMIMU TPENOJaBaHUs y4eOHOTO
npeamera «®duszuka» B oOpasoBarenbHbIX —opraHuzauusax Poccuiickoit  depepauuu,
pean3yIoNX OCHOBHbIE 00Pa30BaTEIbHbIE IPOIPAMMBI.

Conepkanue mnporpaMmsl 1o (U3MKE HANPaBIEHO Ha (POPMUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcsi 10—11 kmaccoB mpu oOydyeHun uX GU3MKE Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATEIbHOCTHOrO noaxoa. [Iporpamma no gusuke cOOTBETCTBYET
tpeboBanusiM PI'OC COO K 1IaHHPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM U METanpeAMETHBIM
pe3yabTataM OOYy4YeHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTb pEaTH3allMU MEXIPEeIMETHBIX
CBsi3el (PM3MKH C €CTeCTBEHHO-HAyYHBIMH Yy4eOHBIMH mpeaMmeTramMu. B Hell ompenenstorcs
OCHOBHbIE IIEJIM M3y4eHUs (PU3MKM Ha YpOBHE CPEAHEro oouero oOpa3oBaHUs, IUIAHUPYEMbIE
pe3yabTaThl OCBOCHUS Kypca (HU3UKH: JMYHOCTHBIE, METalpeIMETHbIe, IpeIMeTHbIe (Ha
0a30BOM YpOBHE).

[Tporpammanopu3nKeBKIIOYALT:

* [UIaHMpYEMBbIE pe3yJbTaTbl OCBOEHMS Kypca (PU3MKK Ha 0a30BOM YPOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJILTAThI IO roJIaM O0yUEHUs;
* cozaepxaHue yueOHoro npeaMera «dusznka» Mo rojgaM o0ydeHus.

Peanusanus mporpaMMmbl MpeaycCMaTpUBacT HCIOJIb30BaHHE OOOPYAOBaHUS IUPPOBOIL
naboparopuu Ha 6a3e «Touku pocTay.

®duszuka Kak Hayka o Hanbosiee 00IUX 3aKOHAX MPUPOJIbI, BHICTYIIAsl B KAUeCTBE yueOHOTo
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHHH 00 OKpYXKarolleM MHpeE.
HkonbHBI Kypc (GU3UKHM — CHUCTEeMOOOPa3ymOIIMWA Uil eCTECTBEHHO-HAYYHBIX Y4YEOHBIX
MPEMETOB, MOCKOJIBKY (pU3MUYECKHe 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHHUM, N3y4aeMbIX
XuMueH, omosiorueit, pusmveckoil reorpadueld m acTpoHoMuen. Mcmonb30BaHNE W aKTUBHOE
npUMeHeHne (U3MYecKHX 3HAaHUIM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJOTHI B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, TIOJY4YEHHS HOBBIX
MaTepUasoB C 3aJaHHBIMU CBOWCTBaMU U Jpyrux. 3yueHne Gu3NKu BHOCHT OCHOBHOW BKJIAJ B
(dbopMUpOBaHKE €CTECTBEHHO-HAYYHOU KapTUHBI MHpa 00ydaromuxcs, B GOpMUPOBAHNE YMEHHIA
MPUMEHSTh HAyYHBI METOJI TO3HAHUS TIPY BHITIOJTHEHUH UMHU YUEOHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca (hU3MKHK AJ YPOBHS CPETHETO OOIIET0 00pa30oBaHuUs MOJOXKEH P UACH,
KOTOPBIE MO’KHO PacCMaTPUBATh KaK MPUHITUIIBI €70 TOCTPOCHUSL.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC SBISIETCS JJOTUYECKH 3aBEpPIIEHHBIM, OH
COJZIEpKUT MaTepHall U3 BCeX pa3fesioB (PU3MKH, BKIIIOYAET KAaK BOIPOCH KIACCUYECKOH, TaK M
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU € HEell MaTepuai Kypca QUMK 00beTMHEH BOKPYT
¢buzmueckux Teopuid. Bemymmm B Kypce sBisercs (GOpMHpPOBAHUE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanusi npeanojaraeT UCIoJb30BaHUE T'YMaHUTAPHOIO
noTeHIuaza GU3NIecKoil HayKH, OCMBICIIEHUE CBS3U Pa3BUTHS (DU3MKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHUECKUMH, HPABCTBEHHBIMHU M KOJIOTUYECKUMHU MPOOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype Gpu3nku npezmnonaraetT 3HaKkOMCTBO € HIMPOKUM
KPYTrOM TEXHHUUYECKHUX U TEXHOJOTUYECKUX MPHJIOKEHUN U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss MOCPEICTBOM BBEIEHHS JIIEMEHTOB COJEPKaHHS,
MOCBSIIEHHBIX 3KOJOTUYECKUM IMpoOjeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKke 00CYXAeHUS MPoOIeM PallMOHAIBHOTO MPUPOIOTIONIB30BAHMS U
AKOJIOTMYECKOM 0€301acHOCTH.
CrepXHEBBIMH 3JIEMEHTaMHM Kypca (U3UKH Ha YPOBHE CPEIHEro oOuero oopazoBaHMS
SABIAIOTCA (u3ndeckue Teopuu ((PopMUPOBAaHUE MPEICTaBICHUM O CTPYKType IOCTPOEHUS
¢usnueckoil Teopuu, poiaM (yHIAMEHTAIBHBIX 3aKOHOB W TPHHLUIOB B COBPEMEHHBIX
MPEJICTAaBICHUSX O MPUPOJE, TPaHHUIAX MPUMEHUMOCTH TEOPHM, ISl ONMUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U MIPOIECCOB).
CucTeMHO-IeSITeNIbHOCTHBIN MOAX0/ B Kypce (PU3UKU peaan3yeTcs Mpexae BCEero 3a CuéT
OpraHu3alMM SKCIIEPUMEHTAIBHON AedTeNbHOCTH oOydatommxcs. s 6a30Boro ypoBHs Kypca
(GU3NKK — ITO WUCIIOJNB30BaHUE CHCTEMBl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB U
71a00paTOpHBIX pPaboOT, KOTOpbIE B Iporpamme Mo (u3nke OObEIUHEHbI B OOIMIMH CIHCOK
YUYEHUYECKUX MPaKTHUEeCKUX paboT. BrigeneHue B yka3aHHOM IMepedHe J1abopaTOpPHBIX pador,
NPOBOJUMBIX ISl KOHTPOJIS M OLEHKH, OCYIIECTBISETCS YYaCTHHUKaMH 00pa3oBaTelIbHOTO
mporecca UCX0s U3 0COOEHHOCTEN TUIAHUPOBAHUS U OCHalleHHus kaOuHeTa (usuku. [Ipu s3Tom
obecrieunBaeTcsl OBJIAZICHUE OOYYalOMIMMUCS YMEHHUSMH MPOBOJUTH KOCBEHHBIE H3MEpPEHUS,
UCCIIEIOBaHMs 3aBUCHUMOCTEH (PU3MUEeCKUX BEJIMYMH W IOCTAaHOBKY OIIBITOB IO TMPOBEPKE
MPEUIOKEHHBIX THIIOTE3.
bonbiioe BHUMaHME yAenseTcsl PEelICHUI0 pacuéTHBIX M KaueCTBEHHBIX 3an1ad. [Ipu sTom
IUIsL pacy€THBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 33Jauu C SIBHO 33JaHHOM (pM3MYECKOil MOJIeIbIO,
MO3BOJIAIONINE MPUMEHSITh H3yYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJIHOTO pasjena
Kypca, TaK U UHTETPUPYS 3HAHUS U3 pa3HbIX pa3zenioB. s KauecTBEHHBIX 3a/1a4 NPUOPUTETOM
SBIIAIOTCA 3aJlaHUsl Ha OOBSCHEHUE MpOTEeKaHWs (PU3UUECKUX SBJICHUM W TPOIECCOB B
OKpY>Karoliel >Xu3HH, TpeOyromue BbiOOpa (u3nyeckod Monenu JUIsl CHTyallud IPaKTHKO-
OpPUEHTHPOBAHHOIO XapaKTepa.
B coorBerctBun ¢ TtpeboBanusmMu PIOC COO k MmarepHaIbHO-TEXHHUUYECKOMY
oOecrnieueHnI0 ydyeOHOro Impolecca 0a30Bblil ypoBeHb Kypca (U3HKH Ha YpPOBHE CPEIHEro
ob1iero o0pazoBaHMs JODKEH M3Y4aThCsl B YCIOBUSX NPEAMETHOro KaOMHeTa (HU3UKH WM B
YCIIOBUSIX MHTEIPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAyyHOro nukia. B kaOunere
¢u3uku JOKHO OBITH HeoOXxoauMoe JlabopaTopHoe 00OpyJIOBaHHME Uil  BBITIOJTHEHUS
YKa3aHHBIX B MPOrpaMMe Mo (pU3MKe yYeHUYECKHX MPAKTHUECKUX paboT U JAEMOHCTPALlMOHHOE
o0opyioBaHueE.
JlemoHCTpanmonHoe oOopyaoBaHue (GopMuUpyeTcss B COOTBETCTBHH C TPHUHITUIIOM
MUHHMMaJIbHON JOCTaTOYHOCTH M 00ECIEeYMBAET IMOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamMMme 1o
¢bu3MKe KIIOYEBBIX JIEMOHCTpAIMil s HMCCIEAOBAHUSA M3Y4YaeMbIX SIBJICHMH U MPOLIECCOB,
SMIIUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaboparopHoe 00opyAOBaHME ISl YUEHHYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOECleYMBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TeMaTuueckue KOMIUIEKTHI J1abOpaTOpHOTO OOOPYAOBAaHUS JIOJKHBI OBIThH
MIOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX U IM(POBBIX MPHOOPOB, a TaKxkKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUC MU(PPOBHIX JIAOOPATOPHIA.
OCHOBHBIMU LIETSIMH U3yUeHUs PU3HKH B 0011eM 00pa30BaHUM SBIISIOTCS:
* (opMupoBaHME HHTEpeca M CTpeMJIeHUS OOydaroluxcs K HaydHOMY H3YYEHHUIO
NPUPOBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TIPEJCTaBICHUMH O HAy4yHOM MeTOoAe TNOo3HaHus U (QopMHUpOBaHUE
HCCIIEI0BATEIBCKOTO OTHOIICHHS K OKPY/KAIOIUM SIBIICHHUSM;

* (opMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KAaK pe3ysibTaTa U3yuyeHUsI OCHOB CTPOCHMUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

* (QopmupoBaHUE YMEHHI OOBSICHATH SIBICHUS C UCIOJIH30BAHNEM (PU3UUECKUX 3HAHUH H
HaYYHBIX JOKa3aTeJIbCTB;

* (opMupoBaHHE MpPEICTaBICHUN O POIM (QU3UKU JUISL PA3BUTUS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKH M TEXHOJOTHH.



JlocTmkeHue 3TUX 1enell o0ecreunBaeTcs pelieHHeM CIeAYIONIMX 3aJad B IPOLecce
M3y4YeHus Kypca (U3UKU Ha yPOBHE CPEAHETO 001Iero oopa3oBaHus:

MPUOOpETEHNE CUCTEMBI 3HAHUN 00 OOMMX (PU3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsT MEXaHUKY, MOJICKYJIAPHYIO (PU3UKY, SIEKTPOINHAMUKY, KBAHTOBYIO
(GU3HKY U 2IEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS A OOBSICHCHHS
buznyecKuX SBICHUNM B TPUPOAE U s MPHUHITUS TNPAKTUYCCKUX PpEIICHUN B
IMOBCEAHEBHOM KU3HU,

OCBOGHHUE CIIOCOOOB pEIICHUs pPA3NIUYHBIX 3a/ad C SBHO 3aJaHHOW (u3Hueckoit
MOJICJIbIO, 3a/iay, TMOAPa3yMEBAIOIIUX CAMOCTOSTEIHPHOE CO3JaHue (PU3NUECKOU
MOJIENH, AIEKBATHOM YCIOBHUAM 33/1a4U;

MOHUMaHWe (PU3NYECKUX OCHOB M TPHUHIIMIOB JCHCTBUS TEXHUYECKHX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIMSIHUSA HA OKPYKAIOLIYIO CPENLY;

OBJIAJICHUE METOJaMH CAMOCTOSITEIHLHOTO TUIAHWPOBAHUS W TMPOBEICHUS (DU3UIECKUX
OKCIIEPUMEHTOB,  aHalW3a W  WHTepIpeTanud  HUHOOpPMALUU,  OMpeAeTeHUs
JIOCTOBEPHOCTH MOJTYYEHHOTO PE3YJIbTATa;

CO3JJaHHE YCIIOBHM JJI Pa3BUTHsS YMEHUN IIPOEKTHO-UCCIEI0BATEIBCKON, TBOPUECKOU
NeATEITHHOCTH.

Ha wuzydenue ¢usuku (0a30BBI ypoBEHb) Ha YpOBHE CpelHEro oouiero oOpa3oBaHUS
orBoautcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Hemeno), B 11 kiacce — 68 gacoB (2
yaca B HEJICIIO).



COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Pa3nea 1. ®dusnka u MeTOAbI HAYYHOI'O IO3HAHMS
®usuka — Hayka o mpuponae. HayuHble meToapl MO3HAHUSA OKpy:karomiero mupa. Poib
HKCIEPUMEHTA M TEOPHH B MIPOIIECCe MO3HAHMS TPUPObI. DKCIIEPUMEHT B (PU3HUKE.
MopenupoBanue GU3NYECKUX SBJICHHM M TiporieccoB. Hayunple rumores3sl. Ousznyeckue
3aKOHBI ¥ TEOPUH. | paHUIIBI TPUMEHUMOCTH (HPU3NIECKHUX 3aKOHOB. [IpMHIINTT COOTBETCTBHUS.

Pons m mecro ¢usuku B (opMUpPOBaHMM COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B
MPaKTUYECKON NeATEIBHOCTH JIIOICH.

Jlemoncmpayuu
AHanoroble ¥ IU(PPOBBIC U3MEPUTEIBHBIC MPUOOPHI, KOMITBIOTEPHBIC TATUHUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JaBukeHHe. OTHOCHUTEIBHOCTh MEXaHMYECKOro BikeHus. Cucrema
orcuéra. Tpaekropusi.

[Tepememienne, CKOpPOCTh (CpeAHsisl CKOPOCTh, MTHOBEHHasi CKOPOCTh) M YCKOpPEHHUE
MaTepuaIbHONW TOYKH, MX MPOEKIMH HAa OCHU CUCTEMBbl KoopauHaT. CiloxeHue NepeMeIeHni U
CJIO’KE€HUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBMXKEHHE. [ paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTH U NEPEMENICHUS] MaTEPUAIbHONW TOUKU OT BPEMEHH.

CBoOoaHOE mageHne. Y CKopeHHue CBOOOTHOTO TaACHUS.

KpuBonuueiinoe nBuxenue. J[[BukeHne MaTepUaJbHOW TOUYKM MO OKPYKHOCTH C
IIOCTOSIHHOW IO MOZYJIIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JUHEHHas CKOopocThb. llepuon m
gacTtoTa oOparenus. L{eHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpoWcTBa M IPAKTUYECKOE NPUMEHEHHWE: CIUAOMETP, JBH)KCHHE
CHaps/10B, LICTIHbIE U PEMEHHBIE MTepeaayH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTIOCTPALIAS KHHEMATUYECKUX XapaKTEPUCTUK JBUKEHUSI.

[IpeoOpa3oBanue NBUKEHUH C UCTIOIH30BAHUEM TPOCTHIX MEXAHU3MOB.

[Tapenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habutoienue nBrxeHus Tena, OpoLeHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus cBOOOTHOTO MaeHHSL.

Hamnpasnenne ckopocTy py JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

N3yueHne HepaBHOMEPHOTO IBMKEHMSI C LIEJIBIO ONPEECIICHUS] MTHOBEHHONW CKOPOCTH.

UccnenoBanne  COOTHOLIEHUS ~ MEXKIYy  MyTAMH,  HPOWJIEHHBIMH  TEJIOM  3a
IIOCJIEIOBATEIbHBIE PAaBHBIC IIPOMEKYTKM BpPEMEHM IPH PAaBHOYCKOPEHHOM JBHKEHHH C
Ha4yaJIbHOW CKOPOCTHIO, PABHOU HYJIIO.

N3yueHne nBrKEHUs MApHUKa B BSI3KOW KUIKOCTH.

W3yyenue nBuxeHUs Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[TpuHuun otHocurensHOCTH ['anuiesd. 11epBoiii 3akoH HeroToHa. HEpLMaIbHBIE CUCTEMBI
OTCUY€Ta.

Macca tena. Cumna. IlpuHnun cynepmosunmm cwi. Btopoiln 3akoH HeroToHa s
MaTepHaIbHOMN TOUKHU. TpeTuit 3akoH HploTOHA [I71s1 MaTepHaIbHBIX TOYEK.

3akoH BceMHUpHOTO TsAroteHus. Cuna tskectu. [lepBas kocMuueckasi CKOPOCTb.

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



Tpenue. Bunsl TpeHus (MOKosi, CKOJbXeHuUs, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHus CKOJbXEHUs U cuiia TpeHus mokos. Koadgdunuent tperus. Cuna conpoTHUBICHUS
NP IBM>KEHUH TeJla B )KUJKOCTH WM rase.

[TocTymarenbHOE U BpalaTeabHOE ABUKEHUE a0COTIOTHO TBEPAOTO TEa.

MOMEHT CuJIBl OTHOCUTENBHO OCU BpamieHus. I[lmedo cuibl. YcioBus paBHOBECHUS
TBEPAOIO Tea.

TexHuyeckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: MOMIUWITHUKH, JIBUKEHUE
HWCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEPIUU.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX Tell.

Bropoii 3akon HeroTOHA.

N3mepenue cui.

CroxeHue cuil.

3aBUCHUMOCTh CHIIBI YIIPYTOCTH OT AeQOpMaIluH.

HeBecomocTs. Bec Tena nmpu yCKOpEHHOM MOIBEME U MaJCHUU.

CpaBHeHME CUJT TPEHHSI TIOKOSI, KAUEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecHs TBEPIOTo Tena. Buasl paBHOBeCHS .

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHMKAIOUIUMX B INPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

HccnenoBanue ycnoBuii paBHOBECUS TBEPAOIO TENA, UMEIOIIETO OCh BPAILLICHUS.

Tema 3. 3akonwl coxpanenus 6 mexanuke

NMnynbsc MatepuanbHOM TOUKH (Tena), CUCTEMbl MaTEPUANIbHBIX TOUYEeK. IMIybC CUITBI U
W3MEHEHHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHHS UMITYJIbca. PeakTHBHOE BH>KEHUE.

PaboTa cuitbl. MOITHOCTH CHUIBI.

Kunernueckass sHeprus maTepuanbHOM TOYKU. TeopemMa 00 HM3MEHEHHH KHHETHYECKOU
SHEPIuHu.

[ToTenmmanpHas sHeprus. [loTeHnnanpHas SHEPTHs YIPYyro AehOPMUPOBAHHON TIPYKUHBI.
[ToTeHumanpHast SHEPTUS TeNa BOIM3U TTOBEPXHOCTH 3EMITH.

[ToTenmanpHble W HEMOTEHIMATbHBIC CHIIBI. CBsi3b Pa0bOTHl HEMOTECHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTUu.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBa M NMPAKTHUUYECKOE MPUMEHEHUE: BOAOMET, KOIEp, MPYKUHHBIN
MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE TBUXKEHHUE.

[lepexon nmoTeHMATbHON YHEPTHUH B KHHETUUYECKYIO U O0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3yuenne abCONIOTHO HEYNPYroro yjaapa ¢ TOMOIIBIO JBYX OJWHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanme cBsizm pabOTHI CHUJIBI C M3MEHEHHEM MEXaHWYECKOW DHEpPruM Tela Ha
MIPUMEPE PACTSHKEHUS PE3UHOBOIO KTy Ta.

Paznen 3. Mosiekyasipuasi pu3uka 1 TepMOIHUHAMHUKA
Tema 1. Ocnogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKECHHUST MOJICKYJISIPHO-KHHETHUECKOW TEOPHH U UX OTIBITHOE 00OCHOBaHUE.
bpoynosckoenpmkenue. Iuddysus. XapakTepIBUKEHUS u
B3aUMOJICHCTBUAYACTUIBEIICCTBA. MOJIEIM CTPOCHUSI Ta30B, JKUAKOCTEH W TBEPIBIX TEN U



OoObsICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE JTUX Mojelei. Macca M pa3Mepbl MOJEKYJI.
KonnuecTBo Bemectna. [locTtosinaas ABorajpo.

TeruoBoe paBHoBecue. Temneparypa u e€ usMepenue. Illkana remneparyp Llenscus.

Mopens naeansHOro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHYECKOW TEOPHUH
uaealbHOTO Tra3a. AOCONMIOTHas TeMmIeparypa Kak Mepa CpelHed KHHETHYECKOW »Hepruu
TEIJIOBOrO JBWKEHMs dactull rasza. Illkanma Ttemmeparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBHenne Menneneesa—Knaneiipona. 3akon [lanerona. M3omporneccsl B uaeanbHOM rase c
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacTaBieHHe U30MPOILIECCOB: U30TEpMa,
u30xopa, u3obapa.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETpP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JAMCKPETHOE CTPOEHHE BeIllecTBa, QoTorpaguu MOJEKY
OpPraHUYECKUX COCIUHEHUN.

OnbITel 10 U Py3UH KUAKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JTBU)KECHUSI.

Mognens onbiTa llTepHa.

OnbIThl, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMO/IEHCTBUS.

Mopenb, HUTFOCTpUPYIOIIAsk MPUPOY TaBJICHHS ra3a Ha CTEHKHU COCyJa.

OnbIThl, WITIOCTPUPYIOLIME YPABHEHUE COCTOSTHUS MI€aIbHOTO ra3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

Omnpenenenue Macchl BO3JyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHH o0bEma
KOMHATBHI, JABJICHUS U TEMIIEPATYPBI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy IIapaMEeTPaMU COCTOSIHUS Pa3pEeKEHHOIO rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmoauHaMuueckass cucrema. BHYTpeHHsAs dHeprus TEpMOAUHAMUYECKON CUCTEMBI U
criocoOb! e€ u3meHeHus. KonuuectBo TemnoTsl U pabora. BHyTpeHHss sHEprusi 0IHOATOMHOTO
UJIeaIbHOTO ra3a. Busl Teronepesayu: TEIUIONPOBOIHOCTL, KOHBEKIUS, U3IIyYeHHE. Y IeTIbHas
TEIJIOEMKOCTh BemecTBa. KoandyecTBo TEmIoTsI py TEIUIONepeaaye.

[Tonstne 00 ammabatHOM mporecce. IlepBblii 3akoH TepMoauHamMukH. [IpumeHeHue
MIEPBOro 3aKOHA TEPMOAMHAMUKH K H3ompolieccaM. I paduueckas nHTEpOpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMocTh MpOLIeCCOB B IPUPOJIE.

TeruoBeie MamuHbl. [IpuHIune! neiicTBus TemnoBbix MamuH. [IpeoOpa3oBanus sHepruu B
TermoBbIX MammHax. Koaddunuent nonesnoro aerctBust temnoBoil mamuHbl. [{ukn Kaprao u
ero Kod(PUITMEHT MOJIE3HOTO NEUCTBHSI. DKOIOTHICCKUE MPOOIEMBI TETNIOIHEPTETHUKH.

TexHuueckue yCTPOWCTBA U IPAKTUYECKOE IIPUMEHEHHE: [BUraTellb BHYTPEHHETO
CropaHusi, ObITOBON XOJOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH SHEpruu Tejla MpU COBEPLICHUH pPaOOTHI: BBUIET NMPOOKU U3
OyTBUIKM TOJI JIEHICTBHEM CKaTOro BO3JyXa, HarpeBaHue 3¢dupa B JaTyHHOU TpyOke MyTEM
TpeHUsl (BUICOIEMOHCTPALIHS).

V3MeHeHHe BHYTpEHHEH dHEprun (TeMIiepaTyphl) Teja MpH Terionepeaaye.

OnbIT 0 aarabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3AYLUIHBIM OTHUBOM).

Mozenu mapoBoil TypOHHBI, ABUraTeNsl BHYTPEHHETO CrOpPaHUsl, PEaKTUBHOI'O JIBUraTelsl.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul

N3mepenue yaenbHOU TeI0EMKOCTH.

Tema 3. Acpecammnivie cocmoanus eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne U KoHjaeHcanmsa. Mcmapenne wu  kuneHue. AOCOIMIOTHAS U
OTHOCHUTEJbHAS BIAXKHOCTh BOo3ayxa. HacklmenHslil map. Y aenpHas Temjora napooOpa3oBaHMsL.
3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS OT JIaBJICHMUSL.



Tsépnoe Teno. Kpucrammmyeckue u amop@Hblie Tena. AHMU30TPONHS CBOWCTB KPHUCTAIIOB.
Kunkue xpucramisl. CoBpeMeHHble MaTepuainbl. IlnaBnenwe m kpuctammuzanus. Y AeibHas
TerutoTa miasieHus. Cyonumanus.

YpaBHEHUE TEIJIOBOTO OaaHca.

TexHuueckue yCTpONHCTBA M NPAKTHUUECKOE IPUMEHEHHUE: TUIPOMETP U ICUXPOMETP,
KaJIOpUMETpP, TEXHOJOTMM  TMOJIyYeHUS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIeE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoJiCTBa HACBIIIEHHBIX [1APOB.

Kunenune npu moHM>XeHHOM JIaBJICHUH.

CriocoObl U3MEpEeHUs BIaXXHOCTH.

Habmoienue HarpeBaHus U MJIaBJI€HUS KPUCTAJIMYECKOTO BELIECTBA.

JleMOHCTpanus KpUCTaJIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

Pa3znen 4. DiekTpoauHaMuka

Tema 1. dnexkmpocmamuxa

OnekTpu3zanus Ten. OJNEeKTpUYeckud 3apsa. JlBa Buaa SIEKTPUYECKUX  3apsiiOB.
[IpoBoAHUKY, TUATIEKTPUKH U MOTYTIPOBOAHUKHU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsijia.

Bzaumoneiicteue 3apsimoB.  3akoH  Kymona. TouewHblit  sieKTpuYecKuil — 3apsii.
Onektpuyeckoe rmone. Hanpspk€HHOCTh aiiekTpuueckoro moiig. [IpuHIMnm cyneprno3unuu
ANEKTPUUECKUX NoJeH. JINHNKM Hanps>)KEHHOCTHU AJIEKTPUUECKOTO MOJIS.

PabGora cun oamekrpocrarmdyeckoro moiis. [loTeHmman. Pa3HOCTh  TOTEHITMANIOB.
[IpoBOHMKY M AUAJIEKTPUKH B SJIEKTPOCTATUUECKOM ToJIe. J{M3IeKTpryecKast IpOHUIAEMOCTb.

OnektpoémkocTh. KoHneHcaTtop. DJIEKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHuueckue yCTpoMCcTBa M MPAKTUUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMET),
AIIEKTpOCTAaTUYECKas 3allUTa, 3a3eMJICHHE S3JIEKTPONPHUOOpPOB, KOHAEHCATOP, KOMHPOBAIBbHBIN
anmnapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHIUIL JEHCTBUS 3JIEKTPOMETPA.

B3anmMopeiicTBue Ha’IEeKTPU30BaHHBIX TEll.

DNEKTPUYECKOE T0JIE 3aPSKEHHBIX TETl.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTHuecKas 3alluTa.

JIMDIIEKTPUKH B AJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJEHcaTopa OT IUIOWAAM  IUIACTHUH,
PacCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DOHeprus 3apsHKEHHOTO KOH/IEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoanunwtii Inekmpuueckuii mok. Toxu ¢ paznuunvix cpeoax

DNEeKTPUYECKUNA TOK. Y CJIOBHS CYIIECTBOBAHUS JIEKTPUUYECKOrO Toka. MICTOUHMKHU TOKA.
Cuna Toka. ITocToAHHBIN TOK.

Hanpsokenue. 3akon Oma i1 ydacTka LIETH.

DneKkTpudeckoe CONPOTHUBJICHUE. VaensHoe CONPOTUBJICHUE BEILECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora snektpuueckoro Toka. 3akoH Jxoyns—Jlenna. MoIHOCTh 3IEKTPUIECKOro TOKA.

DNEeKTPOABMKYIIASL CHJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKa. 3aKkoH OMa st
MTOJTHOM (3aMKHYTOM) AJIEKTpHUeCcKoi mernu. KopoTkoe 3aMbIKaHHeE.



DNeKTpOHHAas MPOBOJAUMOCTb TBEPABIX METAIOB. 3aBUCHMOCTb COIIPOTHBIIEHNS METAJNIOB
oT TeMriepaTypbl. CBepXIpOBOIUMOCT.

OnexTpuyecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TpPUMECHas MPOBOAUMOCTh MOJYHPOBOIHUKOB.
CoiicTBa p—n-niepexoa. [1onynpoBogHUKOBEIE TPUOOPHI.

ONEeKTpUYECKUA TOK B pacTBOpax M PACIUIaBaX JJIEKTPOIUTOB. ODJIEKTPOJIMTHYECKAsS
qUccoLranus. JIEKTPOIIN3.

DneKTpuYecKuid TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSTEIbHBIN paspsia. MoaHus.
[Ina3zma.

TexHuyeckue yCTpoiicTBa W MPAKTUYECKOE MPHUMEHEHHUE: amIepMeTp, BOJBTMETP,
peocTar, HCTOYHMKH TOKAa, 3JEKTpOHArpeBaTeibHbIC MPHOOPBI, 3JIEKTPOOCBETUTEIILHBIC
puOOpbI, TEPMOMETP CONPOTHBIICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPbl U (OTOPE3UCTOPHI,
IIOJIyIPOBOIHUKOBBIM TNOJI, TaJbBaHUKA.

Jlemoncmpayuu

W3mepenne cuibl TOKa ¥ HaIIPSDKEHUS.

3aBUCUMOCTh COMPOTUBIIEHUS UWIMHIPUYECKUX TMPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MIONIEPEYHOT0 CEUYEHUS U MaTepuaa.

CMmenanHOEe COeTMHEHNE IPOBOAHUKOB.

IIpsimoe u3MepeHne 3IeKTpOoABMKYLIEH cuibl. KOpOTKOEe 3aMblkaHUE TajlbBaHUYECKOIO
2JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

OnHOCTOPOHHSIS IPOBOAUMOCTD THOJA.

Yuenuueckuui sxcnepumenm, rabopamopruie pabomul

N3yueHne cMemaHHOTO COETMHEHHS PE3UCTOPOB.

W3mepenne  NEKTpOABMKYIEH CHJIBI HMCTOYHMKA TOKA W €r0  BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue snexrpoiusa.

MexnpeameTHblie CBSI3U

Nzyuenmne kypca ¢usuku 06a3zoBoro ypoBHS B 10 kiacce OCYyIIECTBISICTCS C y4ETOM
COJIEP’KATENIbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMHd MaTeMaTHKH, OWOJIOTMH, XHUMHH,
reorpaguu U TEXHOJIOTHH.

Mesicnpeomemnvle nonsimus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO TO3HAHHUS:
ABJICHME, HAy4HbIM (Qakt, rumnores3a, (uzndeckas BeTUYMHA, 3aKOH, Teopus, HaOIIo/IeHHe,
JKCIIEPUMEHT, MOJACIIUPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: peuleHHe CUCTEMbl ypaBHEHMH, JMHEHHas ¢yHKUMs, mnapaboa,
runep6oa, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYEeCKUe QYHKIIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HMX IPOEKLIMU Ha OCH
KOOPJIMHAT, CI0KEHNE BEKTOPOB.

Buonozus: MexaHndeckoe JABWKEHHE B KUBOU mpupoze, Auddysus, ocMoc, Tem1o00MeH
KHUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHE), AIEKTPUUECKHUE SIBJICHUS B
YKUBOW MPUPOJE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWMCTBA TBEPIABIX TEJ, XHUAKOCTEH M Ta30B, AIEKTPUYECKHUE
CBOMCTBA METAJUIOB, AIEKTPOJIUTHYECKAs TUCCOLMALNS, TAIbBAHUKA.

T'eoepaghus: BIa)XHOCTB BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozus: npeodbpazoBaHue IBUKEHHUM C MCMOJIB30BAaHUEM MEXAaHU3MOB, YUET TPEHHUS B
TE€XHMKE, MOJIIMIIHUKH, HCIIOJIb30BAHNE 3aKOHA COXPAHEHMs UMIIyJbca B TEXHUKE (pakera,
BOJAOMET U Jpyrue), JBUTATeIb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOI
XOJIOJWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUN TIOJYyYEHUS] COBPEMEHHBIX MaTEPHUaAJIOB, B TOM YHCIIE



HAaHOMATEpUAJIOB, M  HAHOTEXHOJOIMH,  DIEKTPOCTATHUYECKas  3aluTa,  3a3eMIICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPHUHTEP, JJIEKTPOHArpeBaTeibHble MPUOOPHI,
3JIEKTPOOCBETUTEIIbHBIE MTPHUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. DuekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

[TocrossHHbIE MarHuThl. B3aMMOAEHCTBHE NOCTOSIHHBIX MAarHUTOB. MarHuTHoe IIOJe€.
Bekrop marauTHOM MHAYKIMU. [[pUHIIMT Cyneprno3nuiiui MarHUTHEIX Tosieil. JIMHuU MarHuTHON
uHaykuuy. KapTtuHa amHui MarHUTHOM MHTYKLIUHU TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1oJie MPOBOAHMKA C TOKOM. KapTuHa NWMHWN WHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.
OneiT Dpcrena. BzaumoaencTeiue mpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ Moaynb W HampaBieHue. J[B>kKeHue 3apsHKEHHOM 4YacTULBl B
OJTHOPOJTHOM MarHUTHOM moie. Pabota cumer JlopeHa.

SIBneHre DIIEKTpPOMArHUTHOM WHAYKIUU. [lOTOK BEKTOpa MArHUTHOW HWHIYKIIHH.
DNEeKTPOABMKYILAs CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM nHaykuuu dapazes.

BuxpeBoe anekTpuueckoe mnosie. DNEKTPOABHKYIIAas CWia WHAYKIMM B IPOBOJIHUKE,
JBUKYIIEMCSI TIOCTYIATENbHO B OJJHOPOAHOM MAarHUTHOM TIOJIE.

[IpaBuino Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOMHIYKIIMH. DJIEKTPOABUKYIIAS CHJIa CAMOMHIYKIUH.

OHeprus MarHUTHOTO MOJISl KATYIIKHA ¢ TOKOM.

DIEKTPOMarHuTHOE MOJIeE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPHUMEHEHHME: IIOCTOSIHHbIE MArHUTHI,
3JIEKTPOMATHUTHI, JIEKTPOJABUTATEINb, YCKOPUTENHU JIEMEHTAPHBIX YaCTHULl, MHAYKIIMOHHAS NeYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHUE JIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIuHUM MHIYKIUY MarHUTHOTO TOJIS.

B3anmoneiicTBre IBYyX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIopeHiia Ha MOHBI SJIEKTPOJINTA.

SIBiIeHME 3IIEKTPOMArHUTHOM MHIYKIUU.

[IpaBuino Jlenua.

3aBUCHMOCTD 3JIEKTPOABUKYILEH CHIIBI MHAYKIIMA OT CKOPOCTH M3MEHEHHUS] MarHUTHOI'O
MIOTOKa.

SIBiIeHHE CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yueHrne MarHuTHOTO NOJIsL KATYLIKH C TOKOM.

HccnenoBanue neiicTBUS MOCTOSHHOIO MATHUTA HA PAMKY C TOKOM.

UccnenoBanue siBIEHUS 3IEKTPOMArHUTHON MHAYKIIUH.

Pazgea 5. KoJjie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKMpoOMAHUNHbIE KONEOAHUA
KonebarenbHass cucrema. CBoOoJgHbIE MexaHMYecKHe KonebaHus. [apMoHHueckue
konebanus. Ilepmon, dactoTa, amrumtyga W ¢asa konebanuil. I[IpyXUHHBIM MasTHHK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHWYECKHUX Kosebanui. [IpeBpaleHue sHepruu
MIPY TAPMOHHYECKUX KOJICOAHUSX.



Konebatenbubiii koHTYp. CBOOOJHBIC SJICKTPOMATHUTHBIE KOJIGOAHHSI B HICATBHOM
KOJeOaTeIbHOM KOHType. AHAJOTHUs MEXKIYy MEXaHWYSCKUMH U  DJIEKTPOMarHUTHBIMHU
konebanusimu. @opmyna TomcoHa. 3akOH COXpaHEHHsI SHEPTUU B UACATBHOM KOJIEOATeIbHOM
KOHTYpE.

[IpencraBienne o 3aTyXaromMX KojeOaHUSX. BBIHYXICHHbIE MEXaHUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX)I€HHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMS.

[lepemennsbIit Tok. CUHYCOMJANbHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTMTYTHOE U JIEVCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIIPSKCHUS.

Tpanchopmarop. IlpousBoacTBo, mepenadya W MOTpPeOICHHE SICKTPUUYECKON JHEPTHUU.
OKOJIOTUYECKUE PHUCKA TIPU MPOU3BOJCTBE AJIEKTpodHEepruu. KynbTypa HCHOJIB30BAHUS
AJIEKTPOIHEPIUU B MIOBCEIHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA M MNPAKTHYECKOE IPUMEHEHHE: DJJIEKTPUYECKHN 3BOHOK,
rEHepaTop NEPEMEHHOIO TOKA, TUHUU dJIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KolieOaTenbHOM CUCTeMbI (TIPYKHHHBIN WIH MaTeMaTUIeCKUN
MasITHHK).

Habmonenue 3aryxaronmx Koaebanuii.

HccnenoBanne cBOWCTB BIHYXICHHBIX KOJIeOaHUI.

Habmoienue pesonanca.

CBOOOIHBIE AIIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcummiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKa UM HampsDKEHUST OT BPEMEHM) s
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3onanc npu mocnenoBaTENbHOM COCIMHEHUM PE3UCTOPA, KATYIUKHM MHIYKTUBHOCTH W
KOHJICHCATOpA.

Mogenp TMHUU JIEKTPOIIEPEIAYUH.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPUOA MAJBIX KOJIEOaHH rpy3a Ha HUTH OT JJIUHBI HUTH U
MaccChl rpy3a.

HccnenoBanue mnepeMEHHOr0 TOKAa B LENM W3 IOCIHEAOBATEIBbHO COCIMHEHHBIX
KOHJICHCATOpa, KaTyIIKH U pEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL

MexaHu4deckue BOJHBI, yCI0BUA pacnpoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHEeHHs
u januHa BoONHBL IlomepeuHble W TPOAONBHBIE BONHBL. VHTephepeHuus u AUPpPAKIHS
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHuTHBIE BOJHBI. Y CIIOBHUS M3JIyYEHUS SJEKTPOMArHUTHBIX BOJH. B3anmuas
opueHrtauus BektopoB E, B, V B snexrtpomarHutHoil BoiHe. CBONCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHE, IpeJloMIIeHUe, TMoysipu3anus, Aaudpakuus, uHTepdepenus. CKOpoCTbh
AJIEKTPOMATHUTHBIX BOJIH.

[[Ixana 37E€KTPOMArHUTHBIX BOJIH. [IpuMeHEHUE 3JIEKTPOMArHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIMTIIBI paIHOCBA3M U TeNeBUACHUS. Pagromokarusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPebl.

TexHu4yeckue yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
yIbTPA3BYKOBasl JIMarHOCTHKAa B TEXHUKE M MEAMIIMHE, pajiap, paJuonpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pa3oBaHue U PaCIPOCTPAHCHHE TOTIEPEYHBIX U TIPOJIOJIBHBIX BOJIH.

Koneb6mromieecs Teno kKak HCTOUYHUK 3BYKa.

HabGmronenue otpaxeHus: v MpeIOMIICHUST MEXaHUIECKUX BOJIH.

Habmonenue natepdepeHnny u Audpakiini MEXaHHIECKUX BOJH.



3BYKOBOH PE30HAHC.

HaGmronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJOM W YacTOTOU
KoseOaHuil.

HccnenoBanne CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH:  OTPa)K€HHE, IPEJIOMIICHUE,
nosipu3anus, rudpakius, uHTephepeHIHsL.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsimonuHeiiHOe pacripocTpaHEHUE CBETa B OAHOPOJAHOMN Cpejie.
JIyd cBeta. ToUeUHBIN UCTOYHUK CBETA.

OTtpaxeHne cBeTa. 3aKOHBI OTpakKeHHUs cBeTa. [locTpoeHHe H300paKEeHH B IUIOCKOM
3epKaje.

[Ipenmomnienne cBeTa. 3aKOHBI MPENOMIICHUS CBeTa. AOCONIOTHBIA TOKa3aTelb
npenomiieHus. [loaHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yron MOJHOTO BHYTPEHHETO
OTpaXKEHUSI.

Hucnepcus ceeta. CnoxkHbli cocTaB Oesnoro cBera. LIBer.

Cobuparonie U pacceuBaroImue IWH3BL. ToHKass nuH3a. DOKYCHOE pACCTOSIHHE U
onTHUYecKas cujia TOHKOM nuH3bl. [locTpoeHne n3o0paxkeHnit B COOMPAIONINX U pacCEeUBAIOLINX
nrH3ax. @opMyJiia TOHKOW JIMH3BI. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITHUKH.

BonnoBas ontuka. HWuTtepdepennus cBera. KorepeHTHble UCTOYHHKHU. Y CIIOBUS
HaOJIIOZICHUS MAaKCUMYMOB ¥ MHHUMYMOB B MHTEP(PEPESHIIMOHHONW KapTHHE OT JBYX CHH(A3HBIX
KOTE€PEHTHBIX UICTOYHUKOB.

Hudpakuust cBera. [udpaxiuonHas pemérka. YciioBue HaOMIOACHHUA TJABHBIX
MaKCHUMYMOB TIPH TaJICHUU MOHOXPOMATUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpOHCTBA W TpPaKTUUECKOE NPUMEHEHHE: OYKH, Jymna, Qoroammapar,
MPOCKITMOHHBIM  ammapar, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs OINTHKA, JAUPPAKIIMOHHAS
peméTKa, NoJIAPOUI.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacnpoCTpaHEHUE, OTPAKEHHWE M IMpesoMiieHue cBeTa. Onruyeckue
puOOpHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojiens CBETOBOAA.

HccnenoBanue CBONCTB N300paKEHHM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeIeCKona.

Ha6mronenue natepdepeHnmn crera.

Habmonenue nudpakuuu cera.

Hab6mronenue aucnepcun ceta.

[Tonyuyenue crnekTpa ¢ HOMOIIBIO MPU3MBL.

[Tomydenue cekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEIIETKY.

Habmoienue nomnsipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne nokazaress IpeoMICHHS CTEKJIa.

UccnenoBanue CBONCTB N300paKEHHM B JIMH3aX.

Habmoienue nucnepcun cBera.

Paznen 6. OcHOBBI cienaJIbLHONH TEOPHUH OTHOCUTEIBLHOCTH
I'paHnLBl IPUMEHUMOCTH KJIACCHYECKONM MeXaHUKH. llocTynaTel crienMalbHONM TEOpHUH
OTHOCUTEJIBHOCTH: HWHBApUAaHTHOCTh MOJYJISI CKOPOCTH CBE€Ta B BaKyyme, MPUHIUI
OTHOCHUTEILHOCTH DUHINITEHHA.
OTHOCUTENIBHOCTH OJJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAIIEHUE JIJIUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBsI3b MacChI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKOM YACTUIIBI. DHEPTHS MTOKOS.



Paszpnen 7. KBanToBas ¢pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonsl. Popmyna [Tnanka cBsi3u YHEpruu (POTOHA C €r0 YACTOTOW. DHEPTHUS M UMITYJIbC
¢dhoToHa.

OtkpeiTue u wuccienoBanue (Gorodpdekra. Ombitet A. I'. CromeroBa. 3aKOHBI
dbotordekra. YpaBuenue DitHmreriHa 11 poTodrdpdexra. «KpacHas rpanuia» horodddekra.

Hasnenue ceeta. Onbitel I1. H. JIeGenena.

XHUMHUECKOE IEHCTBHUE CBETA.

TexHuueckue ycTpOHCTBa M TpPaKTHYECKOE NpUMEHEHHe: (HOTodIeMeHT, (POTONaTUHK,
conHeyHas Oatapesi, CBETOUO/I.

Jlemoncmpayuu

®oTo3(PeKT Ha yCTaHOBKE ¢ IUHKOBOM MJIACTHUHOM.

HccnenoBanue 3akoHOB BHeNIHEro ¢orodddekra.

CeTonuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmeiTel Pesepdopna mo paccesHuto o-yactwil. [lmanerapHas
Mozenb atoMa. [locrynatel bopa. U3nydenue u morsomieHre ¢GOTOHOB MpHU MEpPEXoje aroma C
OJIHOTO YypOBHSI SHEpruu Ha Jpyrod. Buabl cnexktpoB. CHexkTp ypoBHEH SHEpruu aroma
BOZOpPOJAA.

BouHoBbIe cBoiicTBa yacTull. BonHe! ae bpoinsa. KopyCKyIsspHO-BOJTHOBOW JTyanu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3TyUYEHUE.

TexHuueckue yCTpoOWCTBA M INPAKTUYECKOE IPUMEHEHME: CIEKTPAJIBHBIA  aHaIu3
(cTieKTpoCKoI), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopnenb onbiTa Pesepdopaa.

Omnpenenenne AIMHBI BOJIHBI JIa3epa.

Habmoienue nuHeRvaThIX CIIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HabGnronenue nunHeiuaToro crekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI,  JOKa3blBAlOIIME  CJIOKHOCTh CTpPOEHMSI  sfpa. OTkpbITHE
paauoaktuBHOCTH. OnbITH Pe3depdopaa mo onpenenennto cocraBa paAMoakKTUBHOTO U3ITyUEHUSI.
CaoiicTBa anb(a-, 6era-, raMMa-u3ydeHus. BiusHue pagnoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTtkpeiTHe TpoTOHA W HeWTpoHa. Hyxmonnas mogmens snapa ['eitzen6epra—lBaneHko.
3apsin sanapa. MaccoBoe uucio siapa. M3otorsl.

Anbda-pacnag. DIEKTPOHHBIM M MO3WTPOHHBIN Oera-pacman. ['amMmma-uznydeHue. 3aKoH
pPaZMoaKTUBHOTO pacmaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macco sapa.

SAnepHblie peakuuu. JleJIeHUE U CUHTE3 sIIEP.

SAnepusiii peaktop. TepmosinepHsiii cuHTe3. I[IpobmeMbl M MEPCHEKTHBHI  SIEPHON
SHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SEPHON SHEPTreTHKU.

DOneMeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HaOJIIOIEHUS ¥ PETUCTPALMK 3JIEMEHTAPHBIX YaCTHULL.

@dyHaameHTanbHbIe B3auMoeiicTBus. EQMHCTBO (n3nyueckoil KapTUHBI MHUpa.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE NMPUMEHEHME: JT03UMETp, KaMmepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHast 6omMoOa.

Jlemoncmpayuu

Cu€TYrK NOHU3HUPYIOLIUX YACTHULL.



Yuenuuecxuii sxcnepumenm, rabopamopruie pabomul
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM ¢oTorpadusim).

Paznea 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Otanbl  pa3BuTUd  acTpoHoMmuH. llpuknmanHoe W MHUPOBO33pEHYECKOE 3HAYEHHUE
aCTPOHOMUM.

Bun 3B€3nH0r0 HeOa. Co3Be3nus, spKue 3BE3/1bl, MJIAHEThI, UX BUANMOE JBIKEHUE.

Conneunas cucrema.

Connne. ConHeuHass akTHUBHOCTb. McTounuk sHeprum ConHIAa M 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEpUCTUKH. JlMarpaMMa «CHEKTpaJIbHbIM KIACC — CBETUMOCTB». 3BE3JBI
[JIABHOM TMIOCJEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBbY» Il 3BE37 TJIaBHOM
nocneaoBaTenbHOCTH. BHyTpeHHee crpoeHne 3BE31. CoBpeMEHHbIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOTOINH COJIHIA U 3BE3/. DTallbl )KM3HU 3BE3 .

Mueunsiit [1yTs — Hama [Manaktuka. [onoxenue u aqeuxenue Connna B [Nanaktuke. Tumsl
rajiakTuk. Panuoranaktvky u kBazapel. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoi. 3akon XaO6ma. PasOeranme ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe n3nyueHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

Habmoienust HeBOOPYKEHHBIM TJ1a30M C UCTOJIb30BAHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUI OTIpE/IETICHUS MOJIOKEHHSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/HS
CeBepHOro noiymapus u sipkue 3BE3/IbI.

Hab6mronenus B reneckon Jlynsl, miianer, Maeunoro [lyTu.

O6o0maronee NnoBTOpeHue

Ponb ¢u3ukym W acTpOHOMHUU B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COIHAIBLHOW U
ATHUYECKON cdepax [esATEIbHOCTH 4YelOBeKa, pPOlb W MecTOo (U3WKM W acTPOHOMHUHU B
COBPEMEHHOW HayyHOW KapTHMHE MHUpa, poib (u3nyeckod Teopun B (OPMHPOBAHUU
MpeJICTaBICHUN 0 GU3NYECKON KapTUHE MHUpa, MECTO (PU3MUYECKOM KapTUHBI MUpa B OOIIEM pSITY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX [IPEICTABICHUM O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H

Wzyuenmne kypca ¢usuku 06a3oBoro ypoBHS B 11 Kiacce OCYyIIECTBISICTCS C y4ETOM
COJIEPKATENIbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMHd MaTeMaTHKH, OWOJIOTHH, XHUMHH,
reorpaduy ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsimus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAY4YHOTO TO3HAHHUS:
SBJICHUE, Hay4yHbId (pakT, rumoresa, (usMueckas BeIMYUHA, 3aKOH, TEOpHsl, HaONIOJEHUE,
SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: pelmieHUe CUCTEMBl YPaBHEHUH, TPUTOHOMETPHUYECKHE (YHKIUH: CHHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXJIECTBO, BEKTOPHI M HX
MPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JEMEHTAPHBIX (DYHKIIHH,
MPU3HAKU TI0JI00US TPEYTOIBHUKOB, ONPEIEICHNE TUIOIIAIU TUIOCKUX QUryp u o0bEma Te.

buonocus: snexkrpuueckue SBICHHMS B JKMBOW NPUPOJE, KOleOaTEeNbHbIE IBUKEHHS B
KUBOM MPUPOJE, ONTUYECKUE SIBICHUS B >KMBOM MPHUPOAE, ACHCTBUE pagualuy Ha >KUBBIC
OpTraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX Tell,
MeXaHU3MBbl 00pPa30BaHUs KPUCTAIUIMIECKON PEIIETKH, CTIEKTPAIbHBIN aHaJIH3.

l'eocpaghusa: marHuTHBIE TIOMIOCA 3eMJIM, 3aJIe)KM MAarHUTHBIX pyA, GOTOCHEMKA 3eMHOU
MIOBEPXHOCTH, NMPEACKa3aHUE 3eMIIETPSACEHUI.

Texnonocus: TMHUM 3JEKTpoIiepead, TeHEpaTOp NEPEMEHHOTO TOKA, 3JEKTPOJIBUraTeb,
WHAYKIMOHHAsT TeYb, pajxap, paJuoNpHEMHUK, TeNeBH30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yuebHoro mpenmera «®usnka» Ha ypOBHE CpEAHEro oOIIero oOpazoBaHHA
(6a30BBI  ypOBEHB) JIOJDKHO  OOECTHEUUTHh  JIOCTHXKCHHE  CJIENYIONUX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS y4eOHOTO mpenMera «DH3MKa» TOJKHBI OTPaKaTh
TOTOBHOCTh U CIIOCOOHOCTH O0YYalOUINXCs PYyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
MO3ULIUEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TIO3UTHUBHBIX BHYTPEHHHUX
yOexaeHuld, COOTBETCTBYIOIIMX TPAAWIMOHHBIM [EHHOCTSM POCCHICKOTO  OOIIecTBa,
paciiipeHHe >KU3HEHHOTO OIbITa U ONbITA AESITEIbHOCTU B IPOLIECCE PEaTN3alliid OCHOBHBIX
HaIpaBIIEHU BOCIUTATENBHOMN IEATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCIUTAHUA:

chOpPMUPOBAHHOCTh TPAXKAAHCKOW TO3UIMHM  OO0ydYaroIlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOI0 YJI€HA POCCUNCKOr0 OOIIECTBA;

MPUHATHE TPAJUIMOHHBIX OOIIEYETIOBEYECKUX TYMAHUCTHUECKUX M JIEMOKPATHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTENbHOCTh B HMHTEpPEcaxX Ipa)KAaHCKOrO OOIIEeCTBa,
y4acTBOBaTh B CAMOYTPaBJIECHUH B 00pa30BaTeIbHON OpraHU3ally;

YMEHHE B3aUMOJICUCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTapHOM M BOJOHTEPCKON NESTENbHOCTH;

2)IaTpUOTHYECKOT0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKOMN TPaKIaHCKON UICHTUYHOCTH, MAaTPHOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTIKEHHUSIM POCCHHCKUX
y4EHBIX B 007acTU (DU3UKU U TEXHUKHU;

3)AyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO TTOBECHHS,;

CIIOCOOHOCTh OIIEHUBATh CUTYAIMI0 M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B ACITEILHOCTH yUEHOTO;

OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIero;

4)3¢cTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4HOT'O TBOPYECTBA, MPUCYIIETO
¢buznuecKoil Hayke;

5)TpyaoBOro BoCMTaHus:

UHTEpeC K pa3nuuHbiM cdepamM MpodecCHOHANBHON AESITeTbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3WKOH W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BEIOOP Oymyrien
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC TIIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHHMIO U CaMo00Opa30oBaHUIO B 001acTH (HU3UKU Ha
MPOTSKEHUH BCEU KU3HU;

6)3Kx010rMUEecKOro BOCIMTAHHUS:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKONH KYJIbTYphl, OCO3HAaHUE TI00AIbHOTO XapakTepa
AKOJIOTMYECKUX MPOOIEM;

TUTAHUPOBAHKWE M OCYIIECTBIIEHUE NEHCTBUII B OKpYyXKalIleld cpele Ha OCHOBE 3HAHUS
LeJIeN YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

paciidpeHHe OIbITa JIeATEIbHOCTH JKOJIOTUYECKOW HAMpaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 110 (PU3HUKE;



7)IleHHOCTH HAYYHOI'0 O3HAHMSA:

C()OPMHPOBAHHOCTb MHPOBO33PEHHs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHA (HU3NYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAay4YHOU JesATeIbHOCTH, TOTOBHOCTh B Ipollecce U3yueHus: GU3NKu
OCYIIECTBIATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JEATENBHOCTh MHAUBUAYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE el cTBUSI
Ba3oBble Jlornyeckue AeiCTBUA:

CaMOCTOSITENTFHO (DOPMYTHPOBATh W AaKTyaJIH3UPOBaTh NPOOIEMY, paccMaTpuUBaTh €&
BCECTOPOHHE;

OTIPEIETISATH eNN ACSITETLHOCTH, 337aBaTh MAPAMETPhl H KPUTEPUU UX TOCTHKEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMbBIX (PM3NUYECKUX SBICHUSX;

pa3pabaTeiBaTh TUIAH PEIICHHUS TPOOJIEMBI C YIETOM aHAIIM3a UMEIOIINXCS MaTePHATbHBIX
1 HeMaTepHaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JCSITEIHHOCTH, OICHHBATh COOTBETCTBHE pPE3YyJIbTATOB METSM,
OLIEHMBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJIMHHUPOBATh M BBIMOJIHATH pPadOTy B YCIOBHSIX pPEaTbHOT0, BHPTYadbHOTO U
KOMOMHHMPOBAHHOTO B3aMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHE MIPU PEIICHUH KU3HEHHBIX TPOOIEM.

Ba3oBble uccienoBarebcKkue 1eCTBHA:

BIIQJICTh HAYYHOM TEPMHHOJIOTHEH, KIIOYEBBIMH TMOHATUSAMH W MeTOAaMH (pU3MYecKoi
HaYyKHU;

BJIQ/ICTh HABBIKAMHU Y4eOHO-MCCIEAOBATEIbCKOW W MPOEKTHOHN AEATEeIHHOCTH B 00IacTH
(bu3KKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB pElIeHHs 3a]a4
(U3UYECKOTO COepKaHUS, TPUMEHEHHUIO Pa3IUIHBIX METOI0OB TIO3HAHHUS,

BJIQ/IETh BHUJAMHU JEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHMS, €ro HHTEpIpeTaluw,
MpeoOpa3oBaHMI0O M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CUTYyallUsX, B TOM YHCIE MPHU
CO37IaHUU YUYEOHBIX MMPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJISTh MPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3UpPOBATh 3a/ady, BBIJIBUTATh
TUMOTE3y €€ pelIeHHs, HAXOIUTh AapryMEHThl JUIs JI0OKa3aTeNbCTBA CBOUX YTBEPXKICHHIA,
3aJjaBaTh MapaMeTPhl U KPUTEPHH PEIICHUS;

aHAJIM3UPOBAaTh TMOJYYEHHbIE B XOJAE pEIIeHUs 3aJaud pe3yJbTaThl, KPUTHUYECKH
OILICHUBAThH UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (HOPMYJIHUPOBATH COOCTBEHHBIC 3a/ladyd B 0Opa30BaTEIIbHOW NESATEILHOCTH, B
TOM YHUCJIE TIPH U3YUYCHUH (PU3UKU;

NaBaTh OLEHKY HOBBIM CUTYyAallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTUUYECKYIO 001aCTh KU3HEACSITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00acTei;

BBIIBUTATh HOBBIE UJICH, TIPeJIaraTh OPUTHHAIBHBIE TIOJXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 331a4H, IOMYyCKAIOIINEe albTepHATUBHBIC PEILICHUS.

Padorta ¢ unopmanmeii:

BJIa/IETh HABBIKAMM TMOJy4YeHUS MH(OpPMALUU (PU3NYECKOTO COJAEP>KaHUS U3 MCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSITENIBHO OCYIIECTBISITh TOWCK, aHAJIMW3, CUCTEMATHU3AlHI0 U
MHTEPIIpEeTalnio HHPOpMALMK Pa3IMYHBIX BUIOB U (HOPM IMpe/ICTaBICHHUS;

OILICHUBATH JOCTOBEPHOCTHh HH(OpMAIIHH;

UCIIONIb30BaTh CPEACTBA HMH(POPMAIIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTMHA B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPTraHU3aIMOHHBIX 3a7a4 C COOJIIOJICHUEM
TpeOOBaHUIl SPrOHOMUKH, TEXHUKH O€30MacHOCTH, TUTUEHBI, pecypcocOepekeHrs, IPaBOBbIX U
TUYECKHX HOPM, HOPM HH(POPMALIMOHHOM O€30MacHOCTH;



co3/aBaTh TEKCTHl (PU3UUECKOrO COJEpXKaHUS B pPa3MUUHBIX (Qopmarax ¢ ydéroMm
Ha3HayeHus: WHGOpMalMKM M UEJNEeBOM ayAUTOpUM, BBIOMpas oONTUMaJbHYIO (opmy
IIPEJICTaBICHNS U BU3YyaIU3al1H1.

KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISTH OOIICHNE HA YPOKaxX (PU3UKHU M BO BHEYPOUHOU JIEATEIHHOCTH,

pacrno3HaBaTh NPEANOCHIIKA KOHGIUKTHBIX CUTYallMi U CMSATYATh KOH(IHUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK0 TOYKY 3PEHHUS C HCHOJIB30BAHUEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMaH/JIHON U MHIUBUYyJIbHOU PabOTHI;

BBIOMpATh TEMATHKY M METOAbl COBMECTHBIX ACHCTBUN C YYETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJ0r0 4JI€HA KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHOM JESITENIbHOCTH, OpPraHU30BBIBATH M KOOPAMHHPOBATH
JNEUCTBUSL TO €€ JOCTHXKEHUIO: COCTAaBJATh IUIAH JCHCTBHM, pacCHpeleisTh PO C YYETOM
MHEHUI Y4aCTHUKOB, 00CYXJIaTh pe3yIbTaTbl COBMECTHOM pabOTHI;

OIICHMBATh KA4€CTBO CBOETO BKJIA/a M KAXKJOTO yYACTHUKA KOMAHJIbI B OOIIUN pe3yIbTatT
o pa3paboTaHHBIM KPUTEPHUSIM;

npejJiaraTh HOBBIE MPOEKTHI, OLIEHUBATh WJIEU C TO3UIIMH HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPATETHMUYECKOE TIOBEICHUE B PA3JIMYHBIX CUTyalUsX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaXKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIEe yHHBepcalbHble Y4eOHbIe AelicTBUSA
Camoopranuzanus:
CaMOCTOSITETILHO OCYIIECTBJIATh IO3HABATENbHYIO NEATEIBbHOCTh B 00JIACTH (PU3MKH U
aCTPOHOMUH, BBISBIIATH IPOOJIEMBI, CTABUTH U POPMYIUPOBATH COOCTBEHHbBIE 3a/]a4H;
CaMOCTOSITENILHO COCTaBIATH IUIAH PEIIEHHs] PAcYETHBIX M KAueCTBEHHBIX 3a/ad, IUIaH
BBITIOJTHEHUSI TMPAKTUYeCKOW paboThl ¢ YYETOM UMEIONIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEIIIOYTCHU;
JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;
pacupsATh paMKH Y4eOHOTO IIpeMeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;
JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO HPYIUIMH B 00dacTH (PHU3MUKH,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHATBHBIH HHTEJIEKT:
JaBaTh OIICHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCThH, OLCHUBAThH
COOTBETCTBHE PE3YJIHTATOB LIEIISAM;
BJIa/IETh HaBBIKAMH MMO3HABATENIBHON pe(IeKCUM KaK OCO3HAHUS COBEPILIAEMBIX JEHCTBUIN
Y MBICIIUTENBHBIX MTPOIIECCOB, UX PE3YJIBTATOB M OCHOBAHMIA;
MCIOJIb30BaTh MPUEMBI peIeKCUH 71 OLIEHKU CUTYalllu, BEIOOpa BEPHOTO PELLECHUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PEUICHHUS 110 UX CHIDKEHHIO;
MIPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX MPU aHAJIW3€ PE3yJIbTaTOB EATEIbHOCTH;
NPUHUMATH ce0sl, TOHMMAast CBOM HEJIOCTATKU U IOCTOUHCTBA,
MIPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX MPU aHAJIW3€ PE3yJIbTaTOB JEATEIbHOCTH;
NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMINOKH.
B npouecce gocTmkeHNs THYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOrPaMMBbI MO (U3HKE IS
YPOBHSI CpeIHEro o0Iero oopa3oBaHusi y 0OydYaIOIIMXCSl COBEPIIEHCTBYETCS AMOIMOHAIBHBIN
MHTEIJIEKT, MPeANnoIaralouii chpopMUPOBaHHOCTD:



CaMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh TTOHUMATh CBOE AMOIIMOHAIILHOE COCTOSIHUE,
BHJICTh HAIIPaBJICHHUS PA3BUTHS COOCTBEHHON dYMOITMOHAIBHON c(hephl, OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKJTFOYAIOIIETO CaMOKOHTPOJIb, yMEHUe MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aIanTHPOBAThCS K IMOIMOHATILHBIM
M3MEHEHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTPEMJICHHE K JOCTHIKEHHUIO IEIH U YCIEXYy,
ONTHUMH3M, MHULIMATUBHOCTh, YMEHHUE JACHCTBOBATH UCXO/IA U3 CBOMX BO3MOKHOCTEH;

AMIIATHH, BKIIIOYAIOMICH CIMOCOOHOCTH IMOHWMATh SMOIMOHAIIBHOE COCTOSIHHE JIPYTHUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUU OOIICHHSI, CIOCOOHOCTh K COUYBCTBHUIO U COTIEPEIKHUBAHUIO;

COIMAJIBHBIX HaBBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JIPYyTUMH
TOJIbMU, 3a00THTHCSI, IPOSBIISATH UHTEPEC U pa3peniath KOH(IUKTHL.

MHNPEIMETHBIE PE3YJIBTATbBI

K xoniy oOyuenust B 10 Ki1acce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTh Y OOYJAFOIINXCS YMEHUMN:

JIeMOHCTPHPOBATh HA MPHUMEpPaxX poiib U MECTO (PU3MKH B (POPMHUPOBAHUH COBPEMEHHOM
HAay4YyHOU KAapTUHBI MHPA, B PA3BUTUH COBPEMEHHOW TEXHUKH W TEXHOJOTMH, B MPAKTHYECKON
JIeATSIILHOCTH JTIOJICH;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS H3YUYEHHBIX (PU3NYECKUX MOJeNel: MarepualibHas
TOYKa, MHEpIHaJbHasg cHCTeMa OTCuéTa, aOCOJIOTHO TBEPJOE TENO, MICAIbHBIA ra3, MOIEIH
CTPOEHHMSI Ta30B, KUJIKOCTEH M TBEPIBIX TeJ, TOUCUHBIM 3JEKTPUUYECKUN 3apsi MpH peHIeHUn
buznYecKux 3a/1a4;

pacro3HaBath (U3MUECKHE SBIEHUS (TPOILECCH) M OOBSACHATH WX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJEKYJISIPHO-KNHETUUYECKONH TEOpUU CTPOECHMSI BEIIECTBA U AJIEKTPOJAMHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE [BI)KEHHE, CBOOOJHOE TMaJleHue Tell,
IBIDKEHHE 10 OKPY)KHOCTH, HHEpIHMs, B3auMojeiictBue Ten, auddysus, OpoyHOBCKOE
IBUKEHHE, CTPOCHME KHUJKOCTEH M TBEPHABIX Tell, U3MEHEHHEe 00bEMa TeN MpU HarpeBaHUU
(oxJ1aXxeHNN), TEIUIOBOE PaBHOBECUE, UCIIAPEHNE, KOHACHCALUS, [UIABJIEHUE, KpUCTAILIIN3aLus,
KHUIIEHUE, BIAKHOCTb BO3/lyXa, MOBBLIIICHHE JABJICHUS Ta3a MpPU €ro HarpeBaHUH B 3aKPHITOM
cocyze, CBsA3b MEXKAYy IlapaMeTpaMM COCTOSHUS Ta3a B M30IpoLeccax, IEKTpU3alus Tell,
B3aUMO/ICVCTBUE 3aPsI0B;

OIMCHIBATh MEXAaHMUYECKOE IBM)KEHHUE, MCIONb3Yysl (U3NUECKUE BEIWYMHBI: KOOPJIUHATA,
MyTh, MEpeMeIleHHE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHla, UMIYJIbC Tella, KUHEeTHYecKas
SHEprus, TOTEHIMAlIbHAS DJHEPTUs, MEXaHWueckas pabdoTa, MEXaHW4YEeCKas MOIIHOCTH; MpH
ONHUCAaHUU TPaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOJNB3YEMbIX BEJIMYUH, UX
0003HAYCHUS U €IUHUIIBI, HAXOIUTH (POPMYIIBI, CBSA3BIBAIONINE JAaHHYIO (DU3HUECKYIO BEIHUUHY
C IpYTUMH BEJIMYNHAMY;

ONMKCHIBaTh W3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJ M TEIUIOBBIE SIBJIICHUS, HCHIOIb3Ys
¢bu3znyeckue BETUYMHBI: JaBIIEHHWE Tas3a, TeMIlepaTypa, CpedHssi KUHETHYecKas JHEpIus
XA0TUYECKOI0 JBMKEHMSI MOJIEKYJ, CpPEOHEKBAJpaTU4HAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThl, BHYTPEHHSSI dHeprus, pabora rasza, KodQ(UIHEHT IMOJIE3HOrO NEHCTBUS TEIIOBOTO
JBUTATENS; IPU OMMCAHUY MTPABWIIBHO TPAKTOBATH (DM3MUYECKUN CMBICIT HCTIOIB3yEMbIX BEIIMYHH,
uX O00O03HAa4YeHHs] M EIUHMIBI, HAaXOIUTh (OPMYJIBI, CBS3BIBAIOIIME JaHHYIO (PUINYECKYIO
BEJIMYUHY C IPYTUMHU BEJIMYUHAM;

OIUCHIBAaTh W3YYEHHbIE IJIEKTPUYECKUE CBOMCTBA BEIECTBA U DJIEKTPUUECKUE SIBICHUS
(mporecchl), UCTIONB3YS (PU3UUECKUE BEIMUMHBL AJIEKTPUUYECKUM 3apsijl, dJIEKTPUYECKOe IOJIe,
HANpsDKEHHOCTh  TOJIS,, MOTEHLMal, pPAa3sHOCTh IOTEHIMAIOB; MPU ONUCAHUM MPABHIBHO
TPaKTOBAaTh (PU3UYECKHI CMBICT HWCIONB3YyeMbIX BEIUYHH, WX O0O3HAUEHUS W EIMHHIIBI;
yKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUUHY C IPYTMMH BETUUMHAMU;



aHAJTM3UPOBaTh (PU3NYECKHE MPOIECChl U SIBICHUS, UCHONb3Yys (U3NYECKHE 3aKOHBI U
MPUHIUIBL: 3aKOH BcemMupHoro tarorenus, I, II u III 3axonsr HeroTOHA, 3aKOH coxpaHeHUs
MEXaHUYECKOM dHEPIuM, 3aKOH COXPAHEHMsI UMITyJIbCa, IPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHLUI
paBHOMNpaBUsl UHEPLUHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ia30BbIE 3aKOHBI, CBSA3b CPEIHEH KUHETHMUYECKON DSHEPIUU TEIJIOBOIO IBM)KECHHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIrepaTypoil, MEepBbIil 3aKOH TEPMOJWHAMUKHU, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsijia, 3akoH KynoHa, NpUATOM pas3inyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4eCcKOe BhIpAYKEHUE U YCIIOBUS (TpaHMIIbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHbIE NPUHIIUIIBI CHCTBUS MAIIMH, MPUOOPOB M TEXHUYECKHX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MacCHOTO MCITIOIb30BAHUS B TIOBCEAHEBHON KU3HU;

BBITOJIHATh SKCIIEPUMEHTHI 10 HCCIEAOBAHHIO (PU3MUYECKHX SBJIEHUH U TPOLIECCOB C
UCIIOJIb30BaHUEM TPSAMBIX U KOCBEHHBIX H3MEpEHHHl, mpu 3ToM  (HOpMyIHpOBaTh
npobnemy/3agayy M TUMNOTe3y Yy4eOHOro OKCHepUMEHTa, CcoOMpaTh YCTaHOBKY M3
MIPEI0KEHHOT0 000PY0BaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIATh MpPsSMble M KOCBEHHblE H3MEpeHUs (U3NYECKHX BEJIMYMH, HPU STOM
BbIOMpATh ONTUMAIbHBIN CIOCO0 M3MEPEHHs] M HCIOJIb30BATh H3BECTHBIE METOJbl OILIEHKH
MOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NUYECKMMHM BEIMYMHAMH C HCIOJIb30BAaHUEM
OpSAMBIX U3MEPEHHUH, MpH O3TOM KOHCTPYHMpPOBaThb YCTAaHOBKY, (PUKCHpOBaTh pe3yJIbTaThl
MOJTyY€HHOM 3aBUCUMOCTH (PU3UYECKHX BEJIMYHMH B BUJE TaOIMIl M TpaduKOB, JeNIaTh BBHIBOJbI
II0 pe3yJIbTaTaM MCCIEA0BaHNUS;

coOmoaTh MpaBwiia 0€30MACHOTO TpyAa IpH IMPOBEACHUU HCCIEJOBAHUNA B paMKax
yu4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIEeOBATENbCKOM M MHPOEKTHOH  JEesTeIbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U J1JaOOpaTOpHOro 000pyA0BaHuUS;

pemiaTh pacu€THble 3aJaud C SIBHO 3aJaHHOM (u3MYecKOW MOJENbIo, HCIOJNIb3YS
¢bu3nyeckue 3aKOHbI M MPHUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/ladl BHIOMpATh (PU3NUECKYIO
MOJIeNIb, BBIACNATh (PU3UYECKUE BEIWYMHBI M (POpMyIIbl, HEOOXOIUMBbIE sl €€ pelieHus,
MIPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAaUCHUS (PU3NUECKON BEIHMUNHBI,

pelare KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKH HENPOTHUBOPEYMBYIO LIETIOUKY
pacCcyXJICHU ¢ ONOpOi Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

UCMOJb30BaTh IPH pPELUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIC HH(pOpPMAIMOHHbIE
TEXHOJOTHH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIpETAlM U MpPEJCTaBICHUS y4eOHOW U
HAYYHO-TIONYJISIpHOW HMH(OpMAIMK, MTOTYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOIyYaeMyIo HH(OpPMaLIHIO;

MPUBOJUTH MPUMEPHI BKJIAJa POCCHUICKHX M 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPYIKAIOLIEr0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETHUYECKUE 3HAHUS 1O (U3UKE B TOBCEIHEBHOW JKHU3HU IS
oOecrnieueHus: 6€30MaCHOCTH NP 00paLIEHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOHCTBAMHU, JIIst
COXpaHEHHs 3/J0POBbS U COOIIOICHUSI HOPM SKOJIOTHYECKOTO MOBE/ICHUS B OKpYXKarolleil cpere;

paboTaTh B TpyMIE C BBIIOJHEHUEM PA3IUYHbIX COIMAIbHBIX POJIei, MIaHupoBaTh paboTy
IPYMNIBl, PAlMOHAJIBHO pPACHpPENeNsaTh OOf3aHHOCTH M  IUIAHUPOBATh JESATEIBHOCTh B
HECTaHJIAPTHBIX CUTYallUsAX, a/IeKBaTHO OLIEHMBATh BKJIAJ] KaXK/IOTO M3 YYAaCTHHKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoil pooIIeMBl.

K xoniy oOyuenus B 11 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOLIMXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMHUPOBAHUM COBPEMEHHOM
HAay4yHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJIOTMH, B MPAKTUYECKOU
NeSITeNIbHOCTHU JIFOIeH, IETOCTHOCTh U €IMHCTBO (PM3NYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHUIBl TNPUMEHEHHUS U3YyUCHHBIX (HU3MUECKUX MOJEJeH: TOYEUHBIH
ANIEKTPUYECKUIl 3apsii, Jyd CBeTa, TOYEYHBIH HCTOYHUK CBETa, SAepHas MOJEIb aToMa,
HYKJIOHHAsi MOJIeJTb aTOMHOTO sIJIpa MPU PELICHNH (GU3UUECKUX 3a/]1a4;



pacrio3HaBaTh (hU3MYECKUE SBJICHUS (IPOLECCH) U OOBSACHATH UX Ha OCHOBE 3aKOHOB
ANIEKTPOJIMHAMUKHA M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKasi MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JEHCTBHS TOKA, B3aMMOJEHCTBME MAarHMTOB, 3JEKTPOMAarHUTHAs
WHIYKIWS, JCHCTBHE MAarHUTHOTO TOJS HAa TPOBOJHUK C TOKOM W JIBIDKYIIMHACS 3aps,
3JIEKTPOMAarHUTHbIE KOJIEOAHUs ¥ BOJHBI, IPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPaXKEeHHUE,
npenomiieHue, uHTepdepeHuus, audpakuus W MOJIpU3alus CBeTa, JUCIEpPCUsl CBETa,
dotoanekrpudeckuii 3¢ dekt (porodddexT), cBeTOBOE NaBleHNE, BOZHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaInOAKTUBHOCTB;

OIMCHIBATh W3YyYEHHBIE CBOICTBA BEIIECTBA (DIEKTPUUECKUE, MArHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTh PA3IUYHBIX CPE) M 3JIEKTPOMArHUTHBIE SBJICHHS (IIPOLECCHI),
UCTIONB3Yysl (U3MYECKUE BEIUYMHBL: JJIEKTPUYECKHH 3apsiyl, CHjla TOKa, ODIEKTPUUYECKOe
HaNpsDKEHUE, SJIEKTPUUECKOe CONPOTUBIIEHUE, PA3HOCTh MOTEHINAIOB, JIEKTPOABMKYIIas CHUIa,
paboTa TOKa, MHIYKIMS MarHuTHOTO Mojisi, cwia Ammnepa, cuia JlopeHIa, MHAYKTUBHOCTh
KaTyIIK{, SHEPTHs AJIEKTPHYECKOTO0 M MAarHWTHOTO TIOJEW, MEepPHoJ W YacToTa KoyeOaHWid B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHUja TOKa B MPOIECCe TAPMOHMUYECKUX DIICKTPOMArHUTHBIX
KosneOaHuil, (OKyCHOE pacCTOSHHUE M ONTHUYeCKash CHUja JMH3bL, MPU OMUCAHUM MPABHIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICT HCIOJIB3YEMbIX BEJIMYUH, WX OO003HAUEHUS M EJUHHULIBL,
YKa3bIBaTh ()OPMYJIBI, CBSI3BIBAIONINE JAHHYIO (PH3MUECKYIO BEJTMUUHY C IPYTHMH BEIMYNHAMH,

ONMCHIBATh H3YyYEHHBIC KBAHTOBBIC SIBICHHS UM IMPOLECCHI, HCIONB3YS (usnyeckue
BEJIMYMHBI: CKOPOCTh AJIGKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI M YacTOTAa CBETA, DHEPTUS H
uMnynbc (OTOHA, TMEpPHOA IMoJypaclaja, SHEpPrus CBSI3M ATOMHBIX siep, HpPU OMHUCAHUHU
MPaBWIBHO TPAKTOBATh (U3MUECKUI CMBICI HCIIONB3yEMbIX BEIHMYMH, MX O0O3HAuCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE MAHHYIO (DU3UYECKYIO BEIMYMHY C IPYTUMHU
BEJIMYMHAMH, BBIYHUCIISITh 3HAYCHUE (PU3NUECKON BEITMUNHEI;

aHAJTM3UPOBaTh (DU3NYECKHE MPOIECChl U SIBICHUS, UCHONb3Yys (U3NYECKHe 3aKOHBI U
NpUHLIMIBLI: 3akoH OMa, 3aKOHBl TIOCJENIOBAaTENbHOIO U MapajUIeIbHOTO COECTUHEHHS
NPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 3JEKTPOMAarHUTHOW  WHAYKIHUH, 3aKOH
MPSIMOJIMHEMHOTO pacIpOCTPAaHEHUS! CBETA, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI IPETOMIICHHS
CBETa, ypaBHeHHME OHHIUTeHHAa I (oTordexTa, 3aKOH COXpAaHEHUS HHEPIUH, 3aKOH
COXPAaHEHHUS HMITYJIbCA, 3aKOH COXPAHEHHUS DJJIEKTPUUYECKOTO 3apsijia, 3aKOH COXpaHEHUS
MaccoBOr0 4YHcia, MOCTyjdaTtel bopa, 3akOH paJuoakTUBHOTO pacrajaa, MpU 3TOM pPa3IUYaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTéMaTHUYeCKOe BBIPAKEHHWE M YCIOBUS (TpaHUIBL,
001acTH) MPUMEHUMOCTH;

OTIPEJIENIATh HANpaBJICHUE BEKTOpPAa MHAYKIIMA MArHUTHOTO TIOJS NPOBOJHUKA C TOKOM,
cuiisl Ammnepa u cuiiel JlopeHnna;

CTPOMTDH U OMMCHIBATh N300pakeHNE, CO3/1aBaeMOE IIIOCKUM 3€pPKaJIoM, TOHKOM JINH301;

BBITOJIHATh SKCIIEPUMEHTHI IO HCCIEAOBAHHIO (PU3MUYECKUX SBJIEHUH U IPOLIECCOB C
WCTIOI30BaHUEM  TPSMBIX W KOCBEHHBIX HM3MEpPEHHi: TpU OTOM  (POpPMYyJIHPOBATH
npobnemy/3agayy M TUMNOTe3y Y4eOHOro OKCHepUMEHTa, CcoOMpaTh YCTaHOBKY M3
MIPEUIOKEHHOTO 000PYA0BaHUS, TPOBOIUTH OTBIT U (POPMYITHPOBATH BHIBOIKI;

OCYIIECTBIATh MpPsSMble M KOCBEHHbIE H3MEpEHUs (U3NYECKHX BEJIMYMH, HPU OTOM
BBIOMPATh ONTHMAJBHBIN CITIOCOO W3MEPEHUs] M HWCIOJIh30BATh W3BECTHBIE METOJBI OIECHKH
MIOTPELIHOCTEN U3MEPEHU;

MCCIIEIOBATh 3aBUCUMOCTH (DU3NIECKHUX BEJIIMYHH C MCIIOJIb30BAaHUEM IMPSIMBIX W3MEPEHUI:
IIPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJyUYEHHOM 3aBHCUMOCTH
¢u3ndecknx BEIWMYMH B BUAe Tabnui W rpaduKoB, JelaTh BBIBOJABI TI0 pe3ysibTaTaM
HCCIIEI0BAHMS,

coOmoaTh MpaBwiia 0E30MACHOTO TpyAa IpH IMPOBEJCHUU HCCIEJOBAHUNA B paMKax
yu4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIEeIOBATENbCKOM M MNPOEKTHOH  JEesITeIbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJaOOPaTOPHOro 000pyA0BaHUS;



pemiaTh pacu€THble 3aJaud C SIBHO 3aJaHHOM (u3MYecKOW MOJENbIo, HCIOJNIb3YS
¢bu3nyeckue 3aKOHbI ¥ MPHUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/ladl BHIOMpATh (PU3NUECKYIO
MOJIeNIb, BBIACNATh (DU3UYECKUE BEIWYMHBI M (POpMyIbl, HEOOXOIUMBbIE sl €€ pelieHus,
IMPOBOANTH pvaéTBI 1 OOUCHHUBATH PCAJIBHOCTD IMOJIYUYCHHOI'O 3HAUYCHUA (1)I/I3PI‘IGCKOI>'I BCIINYHHBI,

pemiaTh KayecTBEHHBIE 33/1a4M: BBICTPAMBATh JIOTMYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
pacCcyXJICHU ¢ ONOpOi Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

UCMOJb30BaTh IPH pPELUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIC HH(pOpPMAIMOHHbIE
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpETAlM U MpPEJCTaBICHUS y4eOHOW U
HAYYHO-TIONYJISIpHOW HMH(OpMAIMK, MNOTYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOIy4aeMyIo HH(OpPMaLIHIO;

OOBSICHATH MPUHIIMITEI ICHCTBUS MAIlIMH, TPHOOPOB U TEXHUUECKUX YCTPOUCTB, pa3inyarb
yCIIOBUS UX O€30MaCHOT0 UCTIOIb30BaHUS B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH MPHUMEPH! BKJIaJa POCCUICKHX M 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B O0BSICHEHHE MPOIIECCOB OKPYKAFOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETHUYECKUE 3HAHUS TO (U3UKE B TOBCEIHEBHOW JKHU3HU IS
oOecrnieueHus: 0€30MaCHOCTH NMPHU OOpaILEHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOHCTBAMHU, JIst
COXpaHEHHs 3/J0POBbS U COOIIOICHUSI HOPM SKOJIOTHYECKOTO MOBE/ICHUS B OKpYXKarolleil cpere;

paboTaTh B TpyMIE C BBIIOJHEHUEM PA3IUYHbIX COI[MAIbHBIX POJIei, MIaHupoBaTh paboTy
IPYMNIBl, PAalMOHAJIBHO pPACHpPENeNsaTh OOf3aHHOCTH M  IUIAHUPOBATh JESATEIBHOCTh B
HECTAaHAAPTHBIX CUTyalUAX, aACKBATHO OLCHHWBATH BKJIAJ KaXXIOTO M3 YYAaCTHHUKOB I'DYIIIBI B
peleHre paccMaTpuBaeMoil pooIIeMbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJumyecTBoyacon DJIeKTPOHHbIE
Ne HaumenoBanuepasuesion U P —_—
n/n TEMIIPOrpaMMBblI Bcero KonTpoabubiepadorsl | IlpakTuueckuepadoTsl

o0pa3oBaTeIbHbIEPECYPChI

Paznea 1. PU3UKA U METOJAbI HAYYHOI'O ITO3HAHUSA

11 ®duzuka W METOJIbl HAy4YHOTrO ) BbubGnuoreka HOK
’ [IO3HAHHUS https://m.edsoo.ru/7f41bf72
Hroronopazaeny 2

Paznea 2.MEXAHUKA

bubnauoreka HOK
2.1 Kunewaruia > https://m.edsoo.ru/7{f41bf72
bubnmnoreka [HOK
2.2 Jlnnamika / https://m.edsoo.ru/7f41bf72
bubnmoreka LHOK
2.3 3aKOHBICOXPAHEHUS B MEXAHUKE 6 1 1 httos-//m.edsoo.ru/7f41bf72
Hroronopaszaeny 18
Pa3nesa 3.MOJIEKVYJISIPHASA ®U3UKA U TEPMOJIMHAMUKA
31 OCHOBBIMOJIEKYJIIPHO- 9 1 bubnuoteka HOK
) KHHETHYECKOUTEOPUH https://m.edsoo.ru/7f41bf72
Bubnnoreka 1HOK
3.2 OCHOBLITEPMOHHAMUKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperarHbie COCTOAHNA | 4 bubnuoteka [HOK
) BelecTBa. Pa3oBbIe MEPEeX0/Ibl https://m.edsoo.ru/7f41bf72
Hroronopazneny 24

Paszpen 4.9JIEKTPOIMHAMUKA

4.1 DNeKTpoCcTaTHKa 10 1 bubnuoteka HOK




https://m.edsoo.ru/7{41bf72

[TocTosiHHBIN AIEKTPUUECKUI

bubnmoreka LHOK

4.2 TOK. TOKM B pa3IMyHBIX cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroronopaszaeny 22
PesepBHOEBpEMS 2
OBLIEE KOJIMYECTBO YACOB 11O 63

[TPOTPAMME




11 KJIACC

e KoJsmnuecTBo4yacoB DJIeKTPOHHbIE
11/- HaumeHoBaHuepasaeion " (undposbie)
TeMIIPOrPaMMBI Bcer Koutpoasubiepador | IlpakTnueckuepador 06pazoBaTeIbHbIEPECYp
I 0 bl bl
Chl
Pazngea 1.2JIEKTPOIUHAMMUKA
MarunuTtHoemnojie bubmmorexa HOK
1.1 ) 11 1 3 https://m.edsoo.ru/7f41c9
DneKTpOMarHUTHasIMHAY KIS 7o
Hroronopazneny 11
Paznen 2. KOJIEBAHUS 1 BOJIHbI
MexaHnueckue 51 bubamotexa HOK
2.1 9 1 https://m.edsoo.ru/7f41c9
3JIEKTPOMArHUTHBIEKOICOAHMS 7o
MexaHuueckue u bubmmorexa HOK
2.2 5 1 https://m.edsoo.ru/7f41c9
3JIEKTPOMArHUTHBICBOJTHBI e
bubnroreka 1HOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c9
¢
Hroronopaszaeny 24
Pa3nen 3.0CHOBBI CIIEIIMAJIBHON TEOPUU OTHOCUTEJBHOCTH
OCHOBBICTICITNATTLHOUTEOPUUOTHOCUTEIIHBHO bubmmorexa HOK
3.1 ot H p 4 1 https://m.edsoo.ru/7f41c9
¢
Hroronopaszneny 4
Paznen 4 KBAHTOBAS ®U3UKA
4.1 ONeMEeHTBIKBAHTOBOMOIITHKH 6 bubnmnoreka HOK




https://m.edsoo.ru/7{41c9
Tc

bubnmnoreka 1HOK
4.2 Crpoenueatoma 4 https://m.edsoo.ru/7f41c9
7c
bubauoreka 1HOK
4.3 AToMHOESIPO 5 https://m.edsoo.ru/7f41c9
7c
Hroronopazneny 15

Pa3nea 5.2JIEMEHTbBI ACTPOHOMUU U ACTPODPUIUKHN

bubnmoreka LHOK
5.1 D1eMEeHTHIaCTPOHOMHUU U aCTPOPUIUKU 7 https://m.edsoo.ru/7f41c9
Ic
Hroronopaszneny 7
Paznea 6.0BOBLIAIOLIEE IOBTOPEHUE
bubnmnoreka 1HOK
6.1 O60061maro1eenoBTOpeHNE 4 https://m.edsoo.ru/7f41c9
Ic
Hroronopazneny 4
PesepBHOEBpeMs 3
OBHIEE  KOJIMYECTBO 68

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
NPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YYHEHUKA
1.®uzuka, 10 xmace/ Mskumer I'.4., byxoBueB b.b., Corckmit H.H. mon penaxiueit
[TapdentbeBoit H.A., AxmuonepHoe obmectBo «M3marenbctBo  «lIIpocBemenue»
2. ®usmka, 11 kmacc/ Mskumes [.JI., byxosueB b.b., Hapyrua B.M. mnon penakimeit
[TapdentbeBoit H.A., Akunoneproe o6mectBo «M3narenbctBo «IIpocsemienuey
3.®usuka, 11 wmacc .Mskumes ['.4., byxoBueB b.b., Corckuit H.H. mon penakuueit
[TapdentheBoii H.A., anektponHoe npuinoxxerue, M:«IIpocsemieHuey
4. «dusuka. 3amaunuk. 10-11xkm» PeimkeBuu A.I1. Mocksa, JIpoda, 2013r
METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
1.®uzuka, 10 xmace/ Mskumer [.4., byxoBueB b.b., Corckmit H.H. mon penaxiueit
[TapdentbeBoit H.A., AxmuonepHoe obmectBo «M3marenbctBo  «lIIpocBemenue»
2.@uzuka, 10 xmacc .Mskumes [.4., byxoBueB b.b., Corckuit H.H. mon penaxiueit
[TapdentbeBoit H.A., anexTpoHHOE MpHIIOKEeHNE, AKITMOHEepHOe obmiecTBo «M3maTenbeTBo
«IIpocsemieHne»
3.®uzuka, 11 xmacc Mskume ['.JI., byxoBue b.b., Yapyrun B.M. mox penmaxkuueit
[TappentneBoii H.A.,pnekTpoHHOE IpuiiokeHue, AKIMoHepHoe oluiecTBo «M3naTenbeTBo
«IIpocBemienuey,
4. Coopuuk 3amay mno ¢wusuke. 10-11 kmaccel. basosbiii yposens.IlapdentseBa H. A.,
AKIIMOHEpHOE 0011ecTBO «M3narensbcTBO «IIpocBemieHue»
5. ®wusuka. [loypounsie pazpadotku. 10 xmacc. bazoBsiit u yriayoneHHsiit yposan, CaypoB
FO. A., Akmmonepnoe o6miectBo «M3narensctBo «lIpocsemienne
6. 3agaunuk. «dusuka. 3agaunuk. 10-11xm» PeimkeBua A.I1. Mocksa, poda, 2013r
7. KopryHoBuu M.I". «JloManmauii skcriepuMenT 1o ¢usuke. 7-11 kmaces», BJIAJIOC
8. Bypos B.A. «/leMOHCTpalMOHHBIH SKCIIEPUMEHT 10 (PU3MKE» B CTApIIMX KJIaccax
HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

1. LOC Mos mkomna

https://myschool.edu.ru/

2. ®I'BHY «®UIIN» https:/fipi.ru/

3. I'pynmna xommanwmii «IIpocsemenne» https://prosv.ru/

4. bubmmoteka L{OK, https://myschool.edu.ru/



https://myschool.edu.ru/
https://fipi.ru/

