


INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOiiero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJabTaTaM OCBOEHHS OCHOBHOMU
oOpasoBarenbHOM mporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU MpernojaBaHusl y4eOHOTro
npeamera «®Puszmka» B oOpa3oBaTelbHBIX  OpraHu3aiusx Poccuiickoit ~ denepanuu,
peaTn3yIoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Conepxanue TporpaMMbl 1O (pU3HMKE HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3NKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usuke COOTBETCTBYET
tpeboBanusiM ®I'OC COO k 1mIaHUpyeMBIM JMYHOCTHBIM, IPEIAMETHBIM U METalpeIMETHBIM
pe3ynbTraraM OOydeHHs, a TaKK€ YUUTHIBAET HEOOXOJMMOCTb pealu3alMi MEKIIPEIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAyYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIE 1IeIM M3Yy4eHUs (PU3MKU Ha YPOBHE CpelHEro obuiero oOpa3oBaHus, IJIaHUPYyEMbIe
pe3ysbTaThl OCBOEHHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METAlpPEJAMETHbIE, NpeaMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UJJAaHUPYEMbIE PE3YNbTAaThl OCBOCHUS Kypca QU3UKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

peIMEeTHbIC PE3yIbTAThl IO TOJaM O0yUYEHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus..

®u3rKa Kak HayKa 0 HauOoJjee O0IKX 3aKOHAX MPUPOIBI, BEICTYMAas B KayeCTBE Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3yIOLIUN JJisi €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MMOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHWe U aKTUBHOE
IpUMEHEHHE (U3NYECKUMX 3HAHUN ONpeneNseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTHMII B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsS] HOBBIX
MaTepHaJIoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue GuU3nku BHOCUT OCHOBHOW BKJIAJ] B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa o0ydaromuxcs, B GopMUpOBaHUE YMEHUN
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPYU BHIIOIHEHUHU UMHU Y4EOHBIX UCCIIEI0OBaHUI.

B ocHoBy kypca ¢hu3uku st ypoBHS CpeiHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UIICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypC SBIISETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3/esioB (M3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBUM € HEl MaTepuan Kypca UMK 00beTUHEH BOKPYT
¢usnueckux Teopwil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE€ peanuszanus mpennosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHuuan€a GU3N4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaKk)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMU TpoOIeMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusmku npeanonaaraet 3HakOMCTBO C ITHPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.



Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS JJIEMEHTOB COJEpKaHMUs,
MNOCBALIEHHBIX 3KOJIOTMYECKUM NpoOjiIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOIeM PallMOHAIBHOTO PUPOIOTIOIB30BAHUS U
9KOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpeJHEro oouero oOpa3oBaHUs
SBISAIOTCS (u3MUeckue Teopur ((HOopMHUpPOBaHHE NPEICTABICHUNA O CTPYKTYypE HOCTPOCHHUS
¢usnueckoil TeopuH, poiaM (YHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, Ul ONMHUCAHUS €CTECTBEHHO-
HAaYYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (PM3MKU pealn3yeTcs MPEXIe BCETO 3a CUéT
OpraHu3aly SKCIIEPUMEHTAILHON eSTeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOpPhIE B mMporpamMme Mo (usuke oOBEAMHEHBI B OOIIUH CIHCOK
YUYECHHUECKUX NPAaKTUUYECKUX padoT. BrlieneHue B ykazaHHOM IEpeyHE JIaOOpaTOpHBIX padoT,
IPOBOJIUMBIX ISl KOHTPOJISL M OLEHKH, OCYIIECTBISIETCS YYaCTHHKaMH 00pa30BaTebHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUA U OCHalleHUs kKabuHeTa ¢usuku. [Ipu sToMm
o0ecrieunBaeTcsi OBJIAZICHUE OOYYAIOUIMMHUCH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PH3MYECKUX BEIMYMH M IIOCTAHOBKY OIIBITOB IO TIPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bosnblioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3ajad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3a/1a4i C SIBHO 3aJaHHOM (PM3NYECKOH MOJIEINbIO,
MO3BOJISIOIINE TPUMEHSTh HM3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena
Kypca, TaK ¥ HHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KadecTBEHHBIX 3ajad MIPHOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHUE MpOTeKaHWs (U3UYECKUX SBJICHUH M TPOLIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbiOOpa (u3MuecKod MOAEIH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B cootrBerctBunm ¢ TpeboBanusimu ®I'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecrieyeHHn0 y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
oOmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX NMPEIMETHOrO KaOWHeTa (PM3MKHU WIN B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEJIMETOB €CTeCTBEHHO-HAYYHOTO IUKJa. B xabunete
(bu3HKH T0JKHO OBITH HEOOXO0MMOE 1ab0opaTOpHOE 000PYAOBAHUE I BHIIOJHEHUS YKa3aHHBIX
B IporpamMme N0 (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
o0opyoBaHue.

JeMoHCTpaniioHHOE 000py/oBaHWe (OPMUPYETCSI B COOTBETCTBUU C MPUHIIUAIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M O0ECTeUMBAET IMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpaMMe T10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI WCCIEIOBAHUS HM3y4aeMbIX SIBJICHUH M IPOLECCOB,
HIMIUPHYUECKUX U (PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaboparopHoe 00opyaOBaHUE ISl YYEHHYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIIeYMBAETCS B Pacy€ére OMHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1abopaTOPHOro OOOpYJIOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHIC IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU LEJIMH U3Y4YeHUS PU3UKU B 001IIEM 00pa30BaAHUU SBISIOTCS:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYalONIMXCS K HAaydYHOMY HW3YYCHHUIO

NPUPOJIBI, Pa3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;



pa3BUTHE TPEACTABICHUH O HAydHOM METOJAe TMO3HaHUs U (OPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

dbopMupoOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUsi OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POIM (GUMKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKUA U TEXHOJOTHUM.

JlocTikeHnne 3TUX Lenel oOecreynBaeTcsl peluIeHHeM CIEAYIONIMX 3a7ad B Ipolecce

U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeJIHEro o0uiero o0pa3oBaHus:

nproOpeTeHne CUCTEMBI 3HaHUH 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSIX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, 2JIEKTPOIUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN TMPUMEHSATH TEOPETUYECKUE 3HAHWUS Ui OOBSCHEHUS
busznyecKkux SBJICHWM B TPUPOJE U Ui NPUHATHS TNPAKTHUECKUX PpELICHHH B
IMOBCEAHEBHOM XKU3HU;

OCBOEHHE CIIOCOOOB pEHICHHS PAa3IMYHBIX 3a/Ja4 C SBHO 3aJaHHON (u3nmdecKon
MOJIENBI0, 3a7ad, TOJPa3yMEBAIOIINX CAMOCTOSTENbHOE CO3JaHue (HU3HUYECKON
MO/JIeJIH, aJIeKBaTHOM YCIIOBUSM 33/1a4H;

NOHMMaHue (PU3MYECKUX OCHOB M TPUHIIUIIOB ACUCTBUS TEXHHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPEAY;

OBJI/ICHUE METOJaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M MPOBENEHUS (HU3MIECKUX
SKCIIEPUMEHTOB, aHaJlM3a M  UHTEpHpeTanuu  HUHQOpManuH,  OmpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTarTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
NeSITETTHHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 vacoB (2
yaca B HEJIEIII0).

[Ipennaraemslii B mporpamme mo (Gusnke nepeyeHsb J1adbopaTOPHBIX M MPAKTHUECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENb JIETaeT BHIOOp MPOBEACHUS J1a0OpaTOpHBIX padoT u
OTBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o mnpupone. Hayunble MeToabl MO3HAHUS OKpyXxaroiiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DHU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHHIIBI TPUMEHUMOCTH (HU3UUECKUX 3aKOHOB. [I[pUHITUIT COOTBETCTBUSI.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHUM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPaKTUYECKON NEeATEIbHOCTH JIIOIEH.

Jlemoncmpayuu
AHanoroBblie U ITU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSsl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NepeMelleHUl 1
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTepUaibHOH TOUYKHA OT BPEMEHHU.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneiinoe naBuxenue. J[[BukeHne MaTepuaibHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW I10 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTh, JMHEHHas CKOpocThb. llepuon m
yacTtoTa oopauieHus. LleHTpocTpeMUTETbHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUJOMETp, JABUKEHUE
CHapsJ0B, LIETIHbIE U PEMEHHBIE MEpeIadH.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUSI.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenune aBmxenus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

HamnpaBnenue cCkopocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydeHre HepaBHOMEPHOTO JBUKEHHUSI C LENbIO OINpeeICHIS] MTHOBEHHOU CKOPOCTH.
HccnenoBaHnne  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMH  TEJIOM  3a

MIOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKA BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUU C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.
W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpuHimn otHocutenbHOCTH ['anuies. [lepBoiit 3akoH HeroToHa. MHEpLManbHbIE CUCTEMBI
oTCcUéTa.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepualbHOU TOUYKU. Tpernii 3akoH HpI0TOHA [UIst MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kosdduuuent tpenns. Cuna conpoTuBieHus
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M MPAKTUYECKOE NPUMEHEHUE: MOJIIMIIHUKY, JBUKECHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U NaJACHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABMXeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

Hmnynsc MaTepralbHON TOUKH (Tea), CHCTEMBl MaTEpUAIbHBIX TOUeK. MMmymbc cunbl n
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3HEPTrUs yIpyro Ae(poOpMUPOBAHHOM NMPY>KUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
VU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaas pu3uKa M1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU M X OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, JKUIKOCTEH M TBEPABIX Tel U OOBACHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaumdecTBo BemecTsa.
[TocrossnHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KUHETUUECKOH TEOPHUU
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omporecchl B Ua€aIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEcCoB: U30TepMa,
u30Xopa, n3odapa.

TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BEHIeCTBA, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Monens onbita IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogaeinb, HUTFOCTPUPYIOLIAs IPUPOALY JABIEHUS ra3a Ha CTEHKH COCYyAa.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, H30IpPOLECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BEMa
KOMHATBI, IaBJICHHUS U TEMIIEPATYpPBI BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEK/y IIapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TenmaoTel U padoTa. BHyTpeHHss SHEprHst 0AHOATOMHOIO
UJeaIbHOrO ra3a. Busl Temonepeayu: TEIIONPOBOAHOCTb, KOHBEKIUS, U3IIydCHHE. Y IeTbHAas
TEIJIOEMKOCTH BelecTBa. Koan4yecTBo TEIITOTHI ITPH TEIUIONEpEaAYe.

[TonsitTue o0 anumabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHeHue
NEpBOT0 3aKOHA TEPMOJAMHAMUKH K H3omporeccaM. ['padudeckas nuaTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh MpoieccoB B MpUpoIe.

TenoBeie MamuHbL. [IpuHIUIIBL JefCTBUS TemIoBbIX MaluH. [IpeoOpa3oBaHus 3HEPTUU B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. JKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTEeTHKH.

TexHudyeckue yCTpOWCTBA M IIPAKTUYECKOE IMPUMEHEHHUE. JBUIaTellb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

M3MeHeHre BHYTPEHHEH HSHEpruu Tella MPU COBEPIICHWH pPa0OTHI: BBUIET MPOOKH U3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATENsi BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHJeHcamws. Mcmapenne W KureHue. AOCONIOTHAS W
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachblmeHnHblil nmap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AABJICHMUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramnel. CoBpeMeHHble Marepuanbl. [lnaBnenue u Kpucramnuzauus. YjelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MarcepuaioB, B TOM YHUCJIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpanys KpuCTauIoB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol

N3MepeHre OTHOCUTENBHOMN BIAXKHOCTH BO31yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apal. JlBa BHa DJIEKTPUYECKUX 3apsifOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

B3aumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHslii  snekTpuyeckui  3apsia.
Onekrpuueckoe mose. HanpskéHHocTh anexTpuueckoro mods. [lpuHumn cynepno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTHU HIIEKTPUUECKOTO TOJIS.

PabGota cun osnektpocratuueckoro mond. IloreHnuman. Pa3sHOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mouie. J(uaaexTpuueckas MpOHUIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTpOEMKOCTH INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycCTpoilcTBa M INPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKas 3alUTa, 3a3€MJICHHE DJIEKTPOnpHOOpOB, KOHAEHCATOP, KOMHUPOBAIbHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUIL AEHCTBUSA 3JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEl.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KEHHOT0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma y1s ydyacTka LernH.

DneKTpuuecKoe COIIPOTHUBIICHHUE. VY nensHoe COIIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MApaUIEIBHOE, CMELIAHHOE COSUHEHNE ITPOBOJIHHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBJICHHS] METAILJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBomHuku. CoOCTBEHHass W TpPUMECHAs MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CaoiicTBa p—N-nepexona. I[lomynpoBogHUKOBbIE TPUOOPBHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAS
Jucconyanus. DIEeKTPOIIn3.

DneKkTpruueckuil Tok B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpoOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEPMETp, BOJIBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUJIOIIATH
MOINEPEYHOT0 CEUYCHHS U MaTepraia.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMXKYIIEH cuiibl. KopoTkoe 3amblkaHH€ TajJbBaHHMYECKOTO
AJIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JAHO/IA.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3ydeHune CMEaHHOr0 COEAUHEHNS PE3ZUCTOPOB.

W3mepenne  SIEKTPOABMKYLIEH CHIIBI  MCTOYHMKA TOKA W €r0  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCymIECTBISICTCS C YYETOM
COJePXKATENBbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MarTeMaTHKH, OMOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX MPOEKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoecusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, 1uddysus, ocMocC, TEII000OMEH
KUBBIX OPTraHU3MOB (BHJIBI TEIUIONEPEIau, TEIIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

leoepaghus: BaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BAaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHWs, ImapoBas TypOuHa, OBITOBOM
XOJIOJMIBHHUK, KOHAWIIUOHEP, TEXHOJIOTUHN TIOJIYYEeHHUSI COBPEMEHHBIX MaTepPHAaJiOB, B TOM YHCIIE
HaHOMATEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpOoCTaTHYecKass  3alluTa,  3a3eMJICHUE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBareibHble MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIUEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHWEHTAIMi, TO3UTHBHBIX BHYTPECHHHX
yOeXAeHHUM, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  0OOIIecTBa,
paciiMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITENBHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIFHOMN JICATCILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MMO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATUYCCKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIILHOCTh B HHTEpecax TIpakJaHCKOro OOIIeCTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMCHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBUHM C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NESTENbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOIIGHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSM POCCHUCKHIX
yu€HBIX B 007acTH (GU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TOBEICHUS;

CIIOCOOHOCTH OICHMBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY HAyIHOTO TBOPYECTBA, MPUCYIIETO
¢du3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

UHTEpeC K pa3uuHbiM chepaM MpOoPeCcCHOHATBHOW JCSITEILHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3MKOM W TEXHUKOW, yMEHHE COBEpPIIAaTh OCO3HAHHBIM BBIOOP Oymymien
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B o0nacTu (pU3UKK Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYpPhl, OCO3HAHHME TJIOOANBLHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpeHHe OMbITa JEATEIbHOCTA 9SKOJIOTMUECKOW HAMpaBJICHHOCTH HA OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEN0BATENbCKYIO AESITENIbHOCTh NHNBUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicCTBUS
Bba3zoBble Jioruyeckue eiicTBUS:

CaMOCTOSITENILHO (DOPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEEIIATh LENH JeSTeIbHOCTH, 3a1aBaTh MapaMeTphl U KPUTEPUH UX TOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMbBIX (PU3NYECKUX SBICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEILHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENIAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIBHOr0, BHUPTYAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBIIUJICHUE TIPHU PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3zoBble ucciieqoBaTe/bCKHeE 1eHCTBUSA

BJIQ/IETh HAyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUSAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BIIAJICTh HaBBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PELICHHS 3a/1a4
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH 1O TOJYYEHHIO HOBOTO 3HAHUsS, €r0 HMHTEpIIpETaIuH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallMAX, B TOM YHCIE TMpHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyallM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apryMEHTBhI IS JI0KAa3aTeIhCTBA CBOUX YTBEPKICHUI,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBATbH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 33a/J]a4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3HMKE B MPAKTHUECKYIO 00IaCTh KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (bI/IBI/I‘IeCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UHPOPMALIMK PA3IMYHbIX BUJOB U (HOPM MpEICTaBICHUS;

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, MPaBOBLIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3NYECKOTO COACPKAHWS B paslIudHbIX Qopmarax ¢ y4ETom
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YyaTH3aI1H.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHUE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllMi U CMSTYaTh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOKO TOUYKY 3pPEHHUS C HCIIOJb30BAHUEM S3bIKOBBIX
CPEACTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PaCIpElesATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJOro YYaCTHHKA KOMaH/bl B OOLIUN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTYyalMsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS PAcu€THBIX M KAYECTBEHHBIX 3a]ady, IUIaH
BBIMOJIHEHUS] MPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOr0 IpeMEeTa Ha OCHOBE JIMUHBIX MPEANOYTEHHIA;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Opath Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAULIUU B 00JacTu (U3MKH,
MOCTOSIHHO IMOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LENAM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YNIHTATOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATD ce0sl, MOHMUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHero o0iiero oopa3oBaHus y OOy4YaOIIUXCSl COBEPUICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHAIBHON Cephl, ObITh YBEPCHHBIM B ceOe;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAIOLIEH CTPEMJIEHHUE K JIOCTHIKCHHUIO LEIUM U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHUE APYTUX,
YUUTHIBATH €T0 MPH OCYIIESCTBICHUH OOIIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIEPEIKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peaTh KOHGIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K konny o6yuenus B 10 kJiacce mpeaMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAX polib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUUYECKOU
NeITeILHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS H3YyYEHHBIX (U3UYECKUX MOJIENe: MaTepuaibHas
TOYKa, MHEpIUAIbHAS CHCTeMa OTCY€Ta, aOCOTIOTHO TBEPIOE TeNo, WAeaIbHBIA Tras, MOJIENIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH AIEKTPUUECKUH 3aps] NpH pelICHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (Mpolecchl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JIBIDKCHHE TI0 OKPY)XHOCTH, WHEpIHs, B3auMmojencTBue Tein, auddys3us, OpOyHOBCKOE
JBIDKCHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX TeEJl, U3MEHEHHE 00BbEMa Tel MpPU HarpeBaHUU
(oxJ1axIeHUN ), TETJIOBOE PAaBHOBECHUE, MCMIApPEHUE, KOHICHCAIUS, IIABJICHHE, KPUCTAILIH3AIHS,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE JaBICHUS ra3a MpU €ro HAarpeBaHUHU B 3aKPBITOM
cocyzie, CBA3b MEXIYy IapaMeTpamMH COCTOSIHMSI ra3a B H30Mpoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSAI0B;



OINKCBIBATH MEXAHUYECKOE JIBUIKEHUE, MCIIOJb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUila, UMIYJIbC Tella, KMHETUYECKas
SHEPrus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTb (U3UYECKUH CMBICI HCIOJIB3YEMbIX BEIMYUH, MX
0003HaUeHMsI U €JUHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOILIME JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIUYUHAMU;

ONMCHIBATh HM3YYEHHBbIE TEIJIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
(Gu3nyeckue BEJIMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHUHeTHYecKas SHeprus
XaOTUYECKOTO0 JIBUJKEHHUS MOJIEKYJ, CPEJHEKBaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI SHEprus, padora rasza, KOd(pQHUIMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTMCAHUH MIPABHIILHO TPAKTOBATH (DU3UYECKHIA CMBICI UCIOIb3YEMbIX BEIUYHH,
ux OOO3HAYEHMsS U E€IUHMLBI, HAXOOUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C IPYTHUMH BEIUYHHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TI0JIS, IIOTEHLMAJ, PA3HOCTh IOTEHIHUAIOB; IPU ONUCAHWM IIPABHIIBHO
TPAaKTOBaTh (PU3MUECKUIM CMBICT MCIIOJIB3YEMbIX BEIMYMH, UX O0003HAu€HWs M EAMHUIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3ySd (DU3MUYECKHE 3aKOHBI U
IPUHLIMIBL: 3aKOH BceMUpHOro tarorenus, I, II m III 3akoHbl HproTOHA, 3aKOH COXpaHEHHUs
MEXAHUYECKOM dHEPIuM, 3aKOH COXPAHEHMsI UMITyJIbCa, IPUHIUI CYIIEPIIO3ULIUN CHUJI, IIPUHLIUIT
paBHONpPAaBUs MHEPLUAIbHBIX CUCTEM OTCYETA, MOJIEKYJIAPHO-KUHETHUECKYIO TEOPHIO CTPOCHMUS
BEIIECTBA, IAa30BbI€ 3aKOHBI, CBSA3b CpPEIHENH KHUHETUYECKOW HHEPrUH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoi, MEepBblil 3aKOH TEpPMOJUHAMUKH, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsia, 3akoH KylloHa, mpu 3TOM pa3inuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAYKEHUE U YCIIOBHUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MalllUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nnyarh yciaoBUSA MX O€30MaCHOTO UCIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAaHHIO (DU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX H3MEpEHUH, TMpu 3TOM  (POpPMYIHPOBAThH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYILECTBIIAATh MpPSIMBIE W KOCBEHHBbIE H3MEPEHUs (PHU3UUECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMAIbHBI CIOCO0 M3MEPEHUs M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIy (U3MUECKUMH BEIUYMHAMHM C HCHOJIb30BAHUEM
OpSAMBIX HW3MEPEHUil, MpH OSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHpPOBaTh pE3yJbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJE TaOIHUI] U TpadUKOB, JeJIaTh BBHIBOJbI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOuoiaTh TMpaBuia 0O€30MacHOro TpyJda MpH TMPOBEJCHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIEI0BATEIbCKOM UM  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHNUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHNUS;

pemate pacu€THbIe 3aJa4d C SIBHO 3a/laHHOM (U3NYECKOW MOENbI0, HCIOJIb3YS
¢u3nUeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4H BIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIUYMHBI M (QOPMYIbI, HEOOXOAMMbIE Ui €€ pelIeHHUs,
MIPOBOAMTDH PACcU€ThI U OLIEHUBATH PEAIbHOCTD MOJIyU€HHOT0 3HAaUeHUS (PU3NUECKON BEIMYNHBI,



peliaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKU HEMPOTHUBOPEUUBYIO LEMOUYKY
paccyXJIeHUl ¢ OMOPOH Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS;
UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, WUHTEPHpPETAlMH U MPEJCTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHOM HH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJM3UPOBAThH MOJTy4aeMyl0 HHPOPMALIHUIO;
MPUBOJUTH MPUMEPHI BKJIAJIa POCCHUICKUX U 3apYOCIKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
UCIIONIb30BAaTh TEOPETHUECKWE 3HAHHUA MO (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPH OOpAIIEHUH C TPHOOpAMH U TEXHUYECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;
paboTaTh B IpyIIe C BHIIOJHEHUEM Pa3IMYHBIX COLUATBHBIX POJIeH, IUIaHUPOBATh paboTy
TpyNNbl, palMoOHaIbHO pacHpelessiTh OOS3aHHOCTH W  IUJIAHUPOBATh JESATENBHOCTH B
HECTAaHJAPTHBIX CUTYalMsIX, aJleKBaTHO OLIEHUBATHh BKJIAJ KaXKJIOTO M3 YYACTHUKOB TIPYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypchl
Paznen 1. PU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOI'O MO3HAHUS 2 bubmmoreia LIOK
' AR HAYE https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBBI TEPMOMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznen 4. QJIEKTPOJJUMHAMUKA

24

bubmuoreka [JOK
41 eKTpOCTaTIR 10 https://m.eds00.ru/7f41bf72
42 [TocTosHHBIN 25IeKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Newfn  Tema ypoka Koanyecrso yacos D1eKTpoHHbIe HHUPPOBLIE
Bcero oOpa3oBaTejbHbIE pecypchbl
1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubmmorexa [JOK
METO/IbI IIO3HAHKS OKPYKAOIIET0 MUPa https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo Gu3HuKH B JOPMUPOBAHUH BuGmiorexa LOK

2 COBPEMEHHOM Hay4yHOI KapTUHBI MHUpPA, B 1

. . https://m.edsoo.ru/ff0c33e6
HpaKT NYCCKOU ACATCIBbHOCTH JIFOACU

Mexanuueckoe IBUKEHUE.

OTHOCHUTEILHOCTh MEXaHUYECKOTO bubnnoreka IIOK
3 1
nBrkenus. [lepeMernenue, CKOpPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 PaBHOMEpHOE IPAMOIIMHEWHOE JBUYKEHUE 1 bubmmorexa LIOK
https://m.edso0.ru/ff0c3620
5 PaBHOYyCKOpEHHOE IIPSMOJIMHEWHOE 1 bubmuoreka [JOK
TBHKEHHE https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majieHue. Y CKopeHue 1 bubmuoteka [JOK
CBOOOHOTO MaJeHUs https://m.edsoo.ru/ff0c39cc
7 KpusonmueliHoe nBuxkenue. J[BrmxeHue 1 bubnmnorexka [JOK
MaTepUaIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpuaumn otHocuTenbHOCTH ["anmuies. ) BuGmorexa [IOK
8 WNuepunaneHblie cuctemsl oTcueTa. [1epBblii 1

https://m.edsoo.ru/ffOc3be8

3aKkoH HpioTona

Macca tena. Cuina. [IpuHIuUm cynepno3uiuu

9 cui. Bropoii 3akon HetoToHa st 1
MaTepuaIbHOU TOUKH

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c3be8
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Tperunii 3akoH HpI0TOHA [1s1 MaTEpHUAIIBHBIX

bu6nuoreka [IOK

10 TOYCK https://m.edsoo.ru/ff0c3be8
11 3aKoH BCeMUPHOTO TsiroreHus. Cuna bubnmoreka [JOK
TspkecTu. [lepBasi KocMHUUecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6nmoreka [IOK
12 Cwita ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuia tpenusi. Koadduument tpenus. Cuia
13 COHpOTiBJ‘ICHI/I}I Hpql)/l(bI[BLI[/I)KCHI/IIf Tena B Brbmmorexa LIOK
https://m.edsoo.ru/ff0c3f76
KUJKOCTHU WM ra3e
[ToctynaTenbHoe U BpamaTreabHOE
14 JBUKEHHE a0COIOTHO TBEPAOIO Tea. bubnmnorexka HOK
MowmenT cuibl. [1nedo cubl. Y cioBus https://m.edsoo.ru/ff0c41a6
paBHOBecHsI TBEPAOTO Tea
HNMnynbec MmaTepuasbHOM TOUYKH, CUCTEMBI
15 MaTepuaibHbIX TOUYEK. MIMITyJIbC CHITBI. bubnmnorexka HOK
3aKOH COXpaHEHUsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHC
PaGota u momrHOCTE cuibl. Kunetnueckas
16 SHEPTUS MaTIeT)HanLHofzf touku. Teopema 00 bubmmorexa LOK
. https://m.edsoo.ru/ff0c4502
U3MEHEHUN KHHETUYECKON SHEPTUH
[TorenuuanbHas sHeprus. [loreHnuanpHas
17 SHEpPrus yrnpyro aepopMUPOBAHHOMN bubnmnoreka [JOK
npyXuHbL. [loTeHIaabpHas SHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIN
[ToTeHnManpHbBIe U HEMOTEHIIUAIBHBIE CUJTTBL.
18 CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHIT C bubnmoreka [JOK

H3MEHEHHEM MEXaHHMIECKOMN SHEPTHUU
CHCTEMBI Tell. 3aKOH COXpPAaHCHUA

https://m.edsoo.ru/ff0c478c
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MEXaHUYECKON SJHEPrUuu

19

20

21

JlaboparopHas pabota «lccrnenoanue
CBSI3H pabOTHI CHITBI C H3MECHEHHEM
MEXaHUYECKOM IHEPTUU TeJla Ha IPUMEPE
pacTsDKEHUS PE3UHOBOTO JKI'yTay

KoHnTpoinbHas pabota 1o teme
«Kunemartuka. JlmHamuka. 3aKOHBI
COXPaHEHHUS B MEXAHUKE

OCHOBHBIE ITOJIOKCHUS MOJICKYJISAPHO-

KUHETHYECKOU Teopuu. bpoyHOBCKOE
neuxenue. duddysus

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bubmuorexa [JOK
https://m.edsoo.ru/ffO0c4dc?2

22

XapakTep ABUKECHUS U B3aUMOJICHCTBHS
yacTUl BeuiecTBa. Mosienu cTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX Tell

23

24

25

Macca monekyn. KonuuecTBo BemecTsa.
ITocrosannas ABoraapo

TermmoBoe paBHOBecue. Temneparypa u e€
n3Mmepenue. [lkana remneparyp Llenscus
Wneansusiii raz3 B MKT. OcnoBHoe
ypaBHeHne MKT

bubmmoteka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeHEel KHHETUYECKON SHEPTUU ABUKECHUS
MOJIEKYJI. Y paBHeHne MeHeneeBa-
Kunaneiipona

bubmmoteka [IOK
https://m.edsoo.ru/ffOc511e

27

28

3akon JlanbToHa. ['a30BbIe 3aKOHBI
JlaboparopHas pabota «lccrnenoBanue

3aBUCHUMOCTU MCIKAY IMapaMCTpaMn
COCTOSAHUA pAa3pPCIKCHHOT'O Ira3a»



https://m.edsoo.ru/ff0c4b74
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H3omnpornecchl B ueaabHOM ra3e u ux

bu6nuoreka [IOK

29 rpadu4ecKoe MmpeacTaBIcHIe https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEeprus TepMOAUHAMUYECKON
CUCTEMBI U CTIOCOOBI €€ U3MEHEHUSI.
30 KonudecTBo Temnote! u padoTa. Brbmmorexa LIOK
https://m.edsoo.ru/ff0c5952
BHyTpeHHsIs SHEpTHUs 0JTHOATOMHOTO
U7eaNbHOr0 rasa
31 Buasl Tenonepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5¢c36
Y ienbHas TEIIOEMKOCTD BEILECTBA.
32 K(I)[nnquTBo TEIUIOTHI IPU Tzimonepez[aqe. bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
AnuabatHblii mporiiecc
33 IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnmnoreka HOK
IPUMEHEHHE K U30MPOLIECCaM https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTs ponieccoB B MPUPOJIE. bubnmnorexka HOK
Bropoii 3ak0H TepMOIMHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Mpunuun neiictuda u KIIJ[ remnoBoit bu6nuoreka [IOK
MalIiHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KIIT/]
37 DKoJ0oru4ecKue npooIeMbl
TETUIOHEPTETHKU
38 O6o6maromuit ypok «MomnekynsipHas bubnmnoreka [JOK
¢dusuka. OCHOBBI TEPMOAMHAMHKHI) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «MOJ‘IpeKYJ'IﬂpHESI ¢dusnuka. OCHOBBI bubmmoreia LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBaHue U KOHIEHCALIUS. bu6muoreka [JOK

Hcnapenue u KAreHue

https://m.edsoo.ru/ff0c63b6
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AOCOJII0THAS U OTHOCUTEIIbHAS BIA)KHOCTD

bu6nuoreka [IOK

4l BO31yXxa. HachleHHbIH map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammyeckue u
42 amop(HbIe Teraa. AHU30TPOIUS CBOMCTB bubnmoreka [JOK
KpucTa/UIoB. JKHIKUEe KpHCTAILIBL. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepUalIbl
43 [InaBnenue u kpuctaM3auus. Y geibHas bu6nmoreka [IOK
TerioTa riasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHe TEII0BOro OanaHca bubnmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DneKkTpu3anus Tei. DIeKTPUIECKUH 3apsil. bubnuorexa [HOK
JlBa BU/Ia 3JICKTPHUYCCKUX 3apsI/IOB https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKY, TUINEKTPUKH U
46 H(I))JIYHSOBOHI;I?KI/I. 3aKf))H COXpaHCHHS bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
AIIEKTPUUYECKOTO 3apsa
47 Bsaumonericteue 3apsnoB. 3akoH Kyinona. bubmuoreka [JOK
ToueuHsIil TEKTpHYECKHUI 3apsia https://m.edsoo.ru/ffOc6ce4
Hanpssk€HHOCTB IEKTPUYECKOTO MOJIS.
48 Hpniunn cynepn03nupll)n AIIEKTPHUYECKIX bubmorexa LIOK
. R https://m.edsoo.ru/ff0c6df2
nosuei. JInHun HanpsHKEHHOCTH
49 PaGora cuin anexTpocTaTHuecKoro moJs. bubnmnorexka [JOK
[Motentman. Pa3HOCTh MOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOIHUKY U JUIIEKTPUKHU B
50 3JII;KTpI([)CTaTquI::K0M HOIJ)'IC. bubmorexa LIOK
https://m.edsoo.ru/ff0c7018
JmanexTpudeckast IpOHUIIAEMOCTb
51 OnexrpoéMkocTs. Konnencatop bubmorexa LIOK
https://m.edsoo.ru/ff0c7126
52 DIeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA. bubnuoteka [JOK
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DHeprus 3apsKEHHOr0 KOHJEHCAaTopa

https://m.edsoo.ru/ff0c72c0

53

54

55

JlaGopaTtopHas pabora "H3mepenne
ANEKTPOEMKOCTH KOHIeHCaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOIMMMPOBAIBHOTO ammapara,
CTPYHHOTO MIPUHTEPA. DIICKTPOCTATHUCCKAS
3amuTa. 3a3eMJICHUE DIEKTPOIIPHOOPOB

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cymectBoBanusl. [locrosaunsiii Tok. Cuia
toka. Hanpsixenue. Conportuiienue. 3akoH
OmMa ju1s1 yyacTka Lenu

56

[TocnenoBarenpHOE, apaLIEIBHOE,
CMEIIIAaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlaboparopHas pabota «3ydenue
CMEIIAaHHOTO COCTUHEHHUSI PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

S7

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO TOKA.
3akon J[xoyns-Jlenma

bubnnoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa AJist OTHOM (3aMKHYTO)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenune DJIC ucTOUHMKA TOKA U €T0
BHYTPEHHETO COIPOTUBIICHUS

bubmmoteka [IOK
https://m.edsoo.ru/ffOc7ae0

59

60

ONEeKTPOHHAs IPOBOAUMOCTD TBEPABIX
METaJIJIOB. 3aBUCUMOCTb COTPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOAUMOCTh

DneKkTpuuecKuil Tok B BakyyMme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
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[MonynpoBOAHUKH, UX COOCTBEHHAS U

bu6nuoreka [IOK

61 puUMecHast MpoBoAUMOCTh. CBoMcTBa Pp—N- 1 https.//m.edsoo.ru/ff0c84ae
nepexosa. [lomynpoBogHIKOBBIE TPUOOPHI
DNEKTPUYECKHA TOK B paCTBOPAX H
62 paciaBax 3JIEKTPOIUTOB. 1 bubnmoreka [JOK
DJICKTPOTUTHYECKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
ONEeKTpUUECKU T?K B rasax. ) BuGmorexa LIOK
63 CaMOCTOATEIHHBIA U HECAMOCTOSATEIHHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nasma
DnekTpuueckue mprudopsl U yCTPOCTBa U
64 ux npraneCKoe l;')IpI/IMpeHeHze. I;]paBI/ma 1 bubmmorexa LIOK
https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€3011acCHOCTH
. bu6nuoreka [IOK
65 O0606manmui ypok «IeKTPOInHAMUKA» 1 https://m.edsoo.ru/ff0c88be
KonTtponpsHas pabora o Teme
66 «9nexrpocraruka. [locTosHHBIN 1 bubmuotexa [JOK
ANIEKTpUYeCcKUil TOK. TOKHM B pa3miuHBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 Pesepsublit ypok. KonTpoibHas pabora no 1 bubnmnorexka [JOK
Teme "DIeKTpoanHaAMUKa" https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. O6o01maronuii ypok mno 1 bubmuoreka [JOK
temaMm 10 ki1acca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JJI51 YYEHUKA

Yyeonuk Ousnka, Mskumes, byxosnes, Corckuii: @usnka. 10 kinacc. Yueonuk. bazoBblii u

yrayOJIeHHbIN YPOBHH.

METOANYECKHE MATEPHUAJIBI IJI51 YYUTEJIA

1.JleMOHCTpallMOHHBIN IKCIEPUMEHT 1O (PU3UKE B CTAPIIMX KIIAccaX CPEeIHEH IIKOJIbI.
ABT. bypoB B.A. u ap. Yacte 1. Mexanuka. Ternora. [Toco6ue s yaurens.
«IIpocsemenuer, 1967r

2. YHuBepcalbHbIE IOypOUHbIe pazpaboTku no ¢pusuke. 11 kiacc. ABT. Boikos B.A.
HecTtannapTHble ypoKH, HCTOPUYECKUE 0030pPbI, CAMOCTOSTEIbHBIE U KOHTPOJIbHBIE
paboThI, SKCIIEPUMEHTHI, TeCcThl. «Bako», Mocksa, 2011

3. KauecTtBennsle 3agaun no ¢usuke B cpeaneit mkone" M.E. TynpunHCKUN
KauecTBeHHbIe 3a/1a4H 110 BCEM paszieiaM Kypca GU3MKH B cpe/iHel ImKoie: MexaHuka.
TennoBsie siBneHusi. Monexynsipaas pusuka. OCHOBBI dnekTpoauHaMuku. Konebanus u

BoJiHBI. OnTuka. Pusuka atoMHoro sijapa. M3a-so: Mocksa "l[Ipocsemenne",1972r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Caiit- «Bes ®U3UKA» http://www.all-fizika.com/

Caiit- «Kypuan KBAHT» http://www.kvant.info/old.htm

Poccuiickast oOpazoBarenbHasi mMKoJa

Enunas xomutexiust iudpoBbix 00pa3oBaTeIbHbBIX pecypcon http://school-
collection.edu.ru/ catalog/

P wnhR
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