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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpOBHE CpeaHEero oOImero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMH K pe3yabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHOW MpOrpaMMbl, a TaKxke ¢ Yy4€roM ¢eaepaabHOil paboyei IMporpamMmbl
BOCIIUTaHMS M KOHILEMIMH TpenojaBanus yueOHoro npenmera «Pu3uka» B 00pa30BaTEIbHBIX
opranmsaiusx Poccuiickoit  ®enepanuy, peanu3yoOLIMX OCHOBHBbIE  00pa3oBaTElbHbIC
IIPOrPaMMBI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamNpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOIO oaxoaa. IIporpamMma 1o ¢pusnke cOOTBETCTBYET
TpeOOBaHUSAM K IUIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METAIIPEIMETHBIM pe3ysibTaTaM
00y4yeHHMs], a TAK)KE YUYUTHIBAET HEOOXOJUMOCTb PEAIN3ALUN MEXIIPEIMETHBIX CBA3€H (U3UKU C
€CTeCTBEHHO-HAYUYHBIMU YUYEOHBIMHM TpeIMeTaMHu. B Hell ompenenstorcs OCHOBHBIC IIENU
u3ydeHus: (pU3MKM Ha YpOBHE cpeAHero oOmiero oOpa3oBaHUs, IJIaHUPYEMbIE PpEe3yJIbTaThl
OCBOCHHMSA Kypca (QU3UKHU: JINYHOCTHBIE, METAIIPEIMETHBIE, IIPEAMETHBIC (Ha 6a30BOM YpOBHE).

[Tporpamma 1o ¢u3uKe BKIOYAET:

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

IPEMETHBIE PE3YJIbTAThI 110 T0/1aM 00Y4YEHHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHwHs.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YYEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUH 00 OKpyXKarolleM MUpe.
HIkonbHBIA Kypc (HU3HKH — CHCTEMOOOPA3yIOUMIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JISKAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab3oBaHWE W aKTUBHOE
OpUMeHeHHe (U3MYeCKUX 3HAHUN oOmpejernseT XapakTep M Ppa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, MOJNYYeHHS HOBBIX
MaTepHaJIoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. Vzyuenue GuU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00yJaromuxcs, B GopMUpOBaHHE YMEHUN
IPUMEHATh HAyYHbII METO]I TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUM.

B ocHoBy kypca ¢husuku st ypoBHS CpeHEero 001iero o0pa3oBaHUs MOJIO0XKEH PsJl UJICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBIISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HeW MaTepuall Kypca GU3HKU 0ObEAUHEH BOKPYT
¢uznueckux Teopuid. Begymmm B Kypce sBIseTcss (OpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BELIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanoaraeT UCMoJb30BaHUE T'yMaHUTapHOTO
noTeHuuana (U3NYecKoil HayKu, OCMBICIIEHUE CBSI3M PAa3BUTHS (DU3MKH C pa3BUTHEM OOILIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn osxonocusayuu peannsyercs IOCPEACTBOM BBEACHMS JJIEMEHTOB COJAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jiIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHAIBLHOTO MPUPOAOIIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha ypOBHE CpeaHEro ooiero odpazoBaHUs
ABIISIOTCS  (u3nMueckue Teopuu ((hopMHUpOBaHHWE NPEICTABICHUNH O CTPYKType MOCTPOCHHUS
¢buznyeckoil Teopuu, poilu (PyHIAMEHTAIbHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
IIPEJCTaBICHUSX O NPUPOJIE, TPaHUIAX NMPUMEHMMOCTH TEOPHi, IS ONHUCAaHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).



CucTeMHO-IeATETbHOCTHBIN MOAX0 B Kypce (PM3UKU peau3yercs Mpeke BCEro 3a CuéT
OpraHMu3aIy IKCIEPUMEHTAIbHON NesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (u3nKe OOBEIUHEHBI B OOIIMNA CITMCOK
YUYECHHUECKUX NPAKTUUYECKUX padoT. BrlieneHue B ykazaHHOM IEpeYHE JIaOOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYILIECTBISIETCS Y4YacTHHKaMH 00pa30oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAHUS U OCHaleHHusa Kabuuera Gpusuku. [Ipu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIUYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bonbiioe BHUMaHUE yAeNAETCs PELIEHUIO0 pacu€THBIX M KadyeCTBEHHBIX 3aaad. Ilpu stom
JUTSL PAaCYETHBIX 3374 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/1aHHOM (DU3MUECKON MOJEIBIO,
MO3BOJIAIOIIME MPUMEHATh M3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszeina
Kypca, Tak U UHTErpupys 3HaAHHs U3 pa3HbIX pa3/esoB. [ KaueCTBEHHBIX 3a/1ad MPUOPUTETOM
SBIISIOTCS 3aJaHUsg Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUecKod MOJenu A CUTyallud HpPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBunm ¢ TtpeboBanusmu DPI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBI YypOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCJIOBHSIX MpeIMeTHOro kabuHera (U3MKH WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
bu3HUKH TOIKHO OBITH HEOOXO0MMOE JTad0paTOpHOE 00OPYAOBAHKE IS BHIIOTHEHUS YKa3aHHBIX
B TIporpamMmMe 10 (HU3UKE YYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIMOHHOE
o0opyoBaHue.
JleMoHCTpanmoHHOEe 000pyAOBaHHEe (HOPMHPYETCS B COOTBETCTBHU C  IMPUHITUTIOM
MUHUMAJIBHON JOCTaTOYHOCTH M 00eCleYrBaeT MOCTAHOBKY NEPEYUCICHHBIX B MPOrpaMMe 1o
(¢u3MKe KIIOYEBBIX JEMOHCTpALUil AJIs HUCCIIECJOBAHMSI M3y4aeMbIX SIBJICHHM M IPOLIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.
JlaboparopHoe 000OpyAOBaHME ISl YUEHHYECKHX MPAKTUYECKUX paboT (opMupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPAaTOPHOrO OOOPYIAOBAaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BUC IIU(PPOBBIX JJAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4eHUs GUMKU B 0011IeM 00pa30BaHUU SBISIFOTCSA:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4aromMXcsi K HAayyHOMY M3yYEHUIO
IPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

e Dpa3BUTHE TMPEJCTABICHUA O HAy4YHOM METOAE TMO3HaHUs |  (OPMHUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;

e (QopmupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHMUS
MaTepuy U pyHAaMEHTAIbHBIX 3aKOHOB (PU3MKH;

e (QopmupoBaHue yMEHUMN OOBSICHATH SIBJICHUSI C MCIIOJIb30BaHNEM (PU3MUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POIU (PU3UKHU JUISl pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

JloctmxkeHne 3TUX Iiesield oOecriedrBaeTCsl pelleHHeM CIEAYIoLUX 3a7ad B Ipoliecce
u3y4deHus Kypca GU3MKU Ha YpPOBHE CpeHero o0miero oopa3oBaHusi:

e npuoOpeTeHrne CUCTEeMBbl 3HaHUI 00 O0mKX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,

TEOpUsIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3UKY U 2IIEMEHTHI aCTPOPHU3UKY;



e (QopmupoBaHHE YMEHHH MNPUMEHSITh TEOPETUYECKHE 3HAHUSA I OOBSICHCHHS
busznyecKkux SBJICHUM B TNPUPOJE U JIA TNPUHATHS NPAKTHUYECKUX PpEUICHHH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CIOCOOOB pEIICHHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOW (U3UYECKOU
MOJIeIbIO, 3aJlay, MOJpPa3yMEBAIOIIUX CAMOCTOSTENIbHOE CO3/JaHHue (PUINYECKOM
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

e MnoHUMaHHEe (U3NYECKUX OCHOB U TMPHUHIUIIOB JIEHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

® OBJQJICHUE METOJAAMH CaMOCTOSITEIIBHOTO TUIAHUPOBAHUS M MPOBEICHUS (PUINISCKUX
OKCIICPUMEHTOB, AaHallM3a W  HWHTEpIpeTanud  WHGOpPMALUU,  ONPEACTCHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTara;

® CO3JaHUE YCIIOBUH JJIsl pa3BUTHsI YMEHHI MPOEKTHO-UCCIIEA0BATEIHCKOM, TBOPUECKOM
JESTEIILHOCTH.

Ha wsydyenue ¢usuku (0a30BBI YypOBEHb) Ha ypOBHE CPEIHEro oO0Iero oOpa3oBaHUs

otBoautcs B 10 kmacce — 68 yacoB (2 yaca B HEZEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb 1adopaTOPHBIX U MPAKTUYECKUX paboT

SIBIIIETCS. PEKOMCHJIOBAHHBIM, YYHTEIh JEJIaeT BBHIOOP MPOBEICHHS J1a00paTOPHBIX paboT U
OTIBITOB C YUETOM UHIUBUAYATbHBIX OCOOCHHOCTEH 00y4aromuXCsl.

COJAEPKAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
®usnka — Hayka o npupoje. Hayunble Meroabl MoO3HaHUs OKpyxarouero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (usnueckux siBjaeHuid U npoiueccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBI ¥ TCOPUH. | paHHIIBI TIPUMEHUMOCTH (HPU3MUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.
Ponp u mecto ¢u3uku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOU eI TETLHOCTH JIIOICH.
Llemoncmpayuu
AHanorosbie U U(POBBIE U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYHKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHusd. Cucrema
orcué€ra. Tpaekropus.

[Tepemenienne, CKOpPOCTh (CpenHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, MX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. ClokKeHHe NepeMelleHnil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMONIMHEIHOe NnBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U TIEpEMEIICHUSI MaTePHUATHbHOU TOYKH OT BPEMEHH.

CBobosHoe nmazeHue. Y ckopeHue cBOOOIHOTO Ma/IeHHs..

KpuBonuneliHoe nBwkeHue. JIBH>KeHME MATEpUATIBHOM TOYKM 1O OKPYKHOCTH C
MIOCTOSIHHOW 110 MOJYJII0 CKOPOCTBIO. YTJOBas CKOpPOCTb, JIMHEWHHas CKOpocThb. llepumon u
yacTtoTa oopamieHus. LleHTpocTpeMUTENEHOE YCKOPEHUE.

TexHuuyeckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUJOMETp, JABUKEHUE
CHapSIOB, IIETTHBIC U PEMEHHBIC TTepeIavH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, WILTIOCTPALIAS KHHEMATHYECKUX XapaKTEPUCTHUK JTBUKCHUSI.

[TpeoOpazoBaHue ABMKEHUI C MCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.



ITaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOTo Mo YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHust CBOOOIHOTO MaICHUSI.

HamnpaBnenue CKOpoCTH NpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHue  COOTHOLIEHUS ~ MEXAY  IMYTAMH, I[POWIEHHBIMH  TEJIOM  3a
MIOCJIEIOBATEIbHbIE PAaBHBIE IPOMEKYTKHM BpPEMEHM IPHU PABHOYCKOPEHHOM JBHKEHHUU C
HA4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

N3yueHne ABMKEHUS Tea, OPOLIEHHOTO FTOPH30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH ["anies. Ilepsoiit 3akoH HeroToHa. IHepLManbHbIE CUCTEMBI
OTCYETA.

Macca Tena. Cwuna. Ilpunnun cynepno3unuu cwi. Bropoi 3akon Hbprorona st
MartepuanbHOU Touku. Tperuii 3akoH HproTOHA [U1s1 MaTepuanbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenune. Bunpl tpenust (mokosi, ckoyibkenusi, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBbXKEHHUS U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
IIPU JIBUKEHHUM TENa B XKUAKOCTU WU rase.

[ToctynarensHO€E U BpallaTeiabHOE ABMKEHHUE a0COIMIOTHO TBEPIOTO TeNa.

MoMeHT cujabl OTHOCUTENBHO Ocu BpalleHud. Ilneyo cuibl. YcioBuss paBHOBecHs
TBEPJIOTO TENA.

TexHuueckue YCTpPOHCTBA M IPAKTUYECKOE NPUMEHEHUE: MOJIIUIHUKY, JABUKEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiEHME NHEPLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CroxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(QOopMaIiiH.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U AJCHHUH.

CpaBHeHUE CUJT TPEHUS TOKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnosus paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3yueHue aBrxeHUs OpycKa 110 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

HNmnynsc MaTepraibHOM TOYKHU (Teda), CUCTEMBl MaTepUaAIbHBIX ToYeK. IMITynbc CUIbI U
W3MEHEHNE UMITYJIbCca Teja. 3aKOH COXPAaHEHUS UMITyJIbca. PEakTHBHOE IBUJKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus marepuaibHON TOuku. Teopema 00 M3MEHEHMHM KUHETHYECKOU
SHEPIHH.

[TorenuuanpHas sueprus. [loTeHnnanpHas SHepTUs yIpyro aeGopMupoOBaHHON MPYKUHBL.
[ToreHunanbHas 3HepPrys Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnnanpHBle M HEMOTEHIMAIbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHNEM MEXaHWYECKOM SHEPTruu CUCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUu.



VYipyrue u Heynpyrue CTOIKHOBEHHUS.

TexHUuecKkre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMEP, MPY>KUHHBII
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMXKEHUE.

[Tepexox mMOTEHIIMATLHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue CBsi3M pabOTHI CHJIBI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEpruM Teja Ha
IIpUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Pa3zgea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUU U MX OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBwxkenume. Juddysms. Xapaktep ABWKECHHS W B3aUMOJCHUCTBHS YaCTHUIL
BelecTBa. Mojenu CTPOCHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KonaudecTBo BemecTsa.
[locTostnHas ABoraspo.

TennoBoe paBHOBecue. Temmeparypa u e€ uamepenue. lllkana remneparyp Lienscus.

Mopenb uneanbHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHu
ujeanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. lllkana temneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpecTaBieHne U30IIPOLIECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLIME JHUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbITh! 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopens onbita lltepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mopaenb, HUTIOCTpUpYIOLIAsk TPUPOY JABIECHUS ra3a Ha CTEHKH COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATIBHOTO ra3a, H30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Omnpenenenne Macchl BO3JlyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHUH 00BbEMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbI BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HeEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
cnocoObl e€ u3mMeHenus. KoanuecTBo TemaoTel U padora. BHyTpeHHss 3HEprus 0AHOATOMHOTO
U7eanbHOro raza. Buasl Teronepenadn: TeIIONPOBOAHOCT, KOHBEKIUS, U3TydeHUE. Y NeJbHas
TEIIOEMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anuabatHoM mnpouecce. [lepBbiii 3akoH TepMoauHamuku. IIpumenenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmonuHaMuku. HeoOpaTuMOCTh IPOIIecCOB B IPUPO/IE.



Tennobie MamuHbl. [IpuHIUIBL KeHCTBUS TEMTOBBIX MaliuH. [IpeoOpazoBanus sHEPTUU B
TeryIoBeIX MammuHaxX. KoaddunueHT mone3noro neictBus termioBoil mamuubel. [ukn Kapao n
ero Ko3((HUIMEHT MOJE3HOTO IeHCTBH. JKOIOTHIECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelb BHYTPEHHETO
CropaHusi, OITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEWH HSHEpPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH W3
OyTBUIKM TOJ ACMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3¢dupa B JIAaTyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpAINs).

H3meHeHne BHYTpeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnpIT 110 aqMabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Dazoevie nepexoonvt

[TapooOpa3oBanne u koHjeHcanus. Mcmapenne u  kuneHue. AOCONOTHas U
OTHOCUTEIIbHAS BIAKHOCTHh BO3/yxa. HackImeHHbIH map. Y enbpHas TeIoTa mapooopa3oBaHusl.
3aBUCHUMOCTB TEMIIEPATypbl KUIIEHUS OT AaBJICHHUS.

Teépmoe Teno. Kpucrammmaeckue u amopdHbie Tena. AHU3OTPOIHS CBOMCTB KPUCTAIIIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuaibl. [lnaBneHue u kpucramimzauus. Y IeiabHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHUe TeII0BOro HagaHca.
TexHu4eckne yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpuMETp, TCXHOJIOI'MH MOJIYYCHHUA COBPCMCHHBIX MaTCpHrajoB, B TOM YHUCJIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu MOHM>KEHHOM JIaBJICHHUH.

CnocoOb1 U3MEpEeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAIITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne OTHOCUTENHHOM BIIaXKHOCTH BO3/yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnekmpocmamuxa

OnekTpuzauust Ten. OJNeKTpuuecKuid 3apsan. JlBa Buga dJIEKTPUUYECKUX  3apsoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHslii  snexTpuyeckuid  3apsia.
Onekrpuueckoe nose. HanpsokéHHocTh anexTpuueckoro mnousd. [lpuHmun cynepno3unun
AIIEKTPUYECKUX MoJiel. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUUECKOTO TOJIs.

PabGora cunm oanekrpocrarmueckoro mois. [lorennuman. Pa3HOCTh  HOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM MoJie. J(uaaexTpuueckas MpoOHUIAeMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. JHEPrus
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3aluTa, 3a3€MJICHHE DJIEKTPONpHOOpOB, KOHAEHCATOP, KOMHUPOBAIbHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIL AEHCTBUA 3JIEKTPOMETPA.

B3anMozeiicTBrue HadIEKTPU30BAHHBIX TEIL.



DIEKTPUUECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DneKTpocTaTUYeCcKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcAaTopa OT IUIOIIAAW  IIJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOoKa. MICTOYHMKM TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 ydacTka LIETIH.

DIIeKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTUBJICHUE BEILECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

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

DNeKTpOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma st
MOJIHOM (3aMKHYTOM) AyieKTpuyeckoil nenu. KopoTkoe 3amMblkaHue.

DNeKTpOHHask MPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpuuecKkuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—N-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAS
JUCCOIUAIUS. DIEKTPOIIN3.

DJNIeKTpUYECKH TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3psan. MomaHus.
IIna3zma.

TexHnueckue yCTpoilcTBAa M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETP, BOJIBTMETP,
peoctaT, MCTOYHHUKHM TOKa, JJIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BJIEKTPOOCBETUTEIbHBIC
npubOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH AMOJl, TEPMUCTOPBl M (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TNOJI, TaJIbBaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] LWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IJIOIIATU
MOTIEPEYHOI0 CEUEHUs U MaTepHuaia.

CMemaHHOe COEUHEHUE POBOIHUKOB.

[IpssMoe m3MepeHue 3IEKTPOABMKYIIEH cHilbl. KOpOoTkoe 3amblKaHME TajJbBaHUYECKOTO
DJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJIOB OT TEMIIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

W ckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne HNEKTPOABIKYIIEH CHUJIBI  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIPOTHBIICHUS.

Hab6nronenue anexTponusa.

Me:xnpeamerHblie CBA3H

Nzyuenune kypca ¢usuku 0azoBoro ypoBHs B 10 Kkjacce ocyliecTBIsSieTCS € Y4ETOM
COJIEPKATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUHU,
reorpaduu U TEXHOJIOTHH.



Medscnpeomemnsie nouwsamus, CBS3aHHBIE C M3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
SBJICHWE, Hay4yHbIH (akT, THmore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHUs, HaOIIOICHHE,
AKCIIEPUMEHT, MOJICITUPOBAHKE, MOJICITh, U3MEPEHUE.

Mamemamuxa: penieHHEe CUCTEMbl YpaBHEHHMM, JuHeWHas QyHKuus, mnapadona,
runepooia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHTCHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX MPOEKUUU Ha OCHU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KHUBOU mpupoae, nuddysus, ocMoc, TeI1000MeH
JKUBBIX OPTaHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPUUCCKHE SBIICHUS B
JKUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBA METAJIIOB, SJICKTPOJIUTHYECKAS JUCCOIIUAIUS, TATbBAaHUKA.

l'eocpaghus: BAAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHKUE NBIKEHUH C MCIIOIH30BAHHEM MEXaHHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIUITHUKY, HCIIOJIb30BAHME 3aKOHA COXpPaHEHUs HMITyJbca B TEXHHKE (pakera,
BOJOMET W JIPyrue), JBUTATENhb BHYTPEHHETO CrOpaHWs, IapoBas TypOWHa, OBITOBOI
XOJIOIMIBHUK, KOHIUITMOHEP, TEXHOJIOTHH MOJyUYEeHUs COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAHOMATEPHAJIOB, W  HAHOTEXHOJOTHH,  JJCKTPOCTAaTHYSCKas  3allluTa,  3a3eMIICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, AJIEKTpOHArpeBaTellbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

OcBoenne yuebHoro npeamera «®dusmka» Ha ypoBHE CpeJHEro OO0IIero odpa3oBaHUs
(6a3oBBIi  ypOBEHb) JODKHO  OOECIEYUTh  JIOCTHIKEHHE  CIEAYIOIIUX  JHYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPEAMCTHBIX 06pa3OBaT€HBHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE PE3yabTaThl OCBOCHHUS ydeOHOro mpeamera «Du3uka» TOMKHBI OTPakaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYAIOIIUXCSl PYKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  0OIIecTBa,
pacIIMpeHHe KU3HEHHOTO ONBITa U OMbITa JACSATENIBHOCTH B MPOLECCE Pealn3alid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHON JEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIIMM  OOY4YaIOIMIeTOCs KaKk aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

MPUHATHE TPAJUIHUOHHBIX OOIIEYETOBEUECKUX TYMAHUCTHYECKUX M JEMOKPATHYECKUX
LIGHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aMMOJECHCTBOBaTh C COLMAJIBHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C UX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOU JIESITEIHbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON UACHTUYHOCTH, TAaTPHUOTHU3MA;

LEHHOCTHOE OTHOLIEHUWE K TOCYAAapCTBEHHBIM CHMBOJAM, JIOCTHXKEHUSM POCCUHUCKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH, B TOM YHCJIE€ B AESTEIbHOCTH YYEHOTO;



OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUUBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIOYas A3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
(bU3UYECKON HayKe;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pAa3IUYHbIM cdepaM Npo(ecCHOHANBHON JESTeIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMECHHE COBEpIIATh OCO3HAHHBIM BBIOOp OymymIei
npodeccuu M peaTn30BbIBaTh COOCTBECHHBIC )KU3HCHHBIC TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO M CaMO0Opa3oBaHUIO B o0jacTu (U3MKH HA
NPOTSDKEHUH BCEH JKU3HU;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

Cc(OPMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJIO0AILHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAHUPOBAaHWE M OCYIICCTBIICHHE NICHCTBHI B OKpYJ)KAIOIICH cpelle HAa OCHOBE 3HAHUS
L€ YCTONYMBOIO Pa3BUTHSI YEIIOBEYECTBA;

pacuiMpeHre OImbITa JIEATSIPHOCTH 3KOJOTMYECKOW HANpPABICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 (u3uKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3MYECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B MPOILECCE M3YUEHUS (PU3UKU
OCYILECTBIISATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO JCSITEIBHOCTh HHAMBUYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS
Ba3oBble 1oruyeckue AeiicTBus:

CaMOCTOATENIbHO (OPMYJIMPOBAaTh M AaKTyaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEAEIIATD LENH NEATEIbHOCTH, 331aBaTh apaMEeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUNS B pacCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh MJIaH PEHICHUs MPOOJIEeMBbl ¢ YUETOM aHAIN3a UMEIOLIUXCS MaTepUalIbHBIX
U HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBaTb W BBIIOJHATE PAa0OTy B YCIOBUSAX pPEaIbHOrO, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATMBHOE MBIIUIEHUE NTPU PEIIEHUH KHU3HEHHBIX MPOOIeM.

ba3oBble nccienoBarebckne 1eiCTBUSA:

BJAJI€Th HAyYHOH TEPMMHOJIOTHEH, KIIOUEBBIMU MOHATHSIMHU U MeToJaMM (U3NYECKOM
HayKH;

BJaJICTh HAaBBIKAMU y4eOHO-MCCIIEOBATEIbCKOM U MPOEKTHOM NeATENLHOCTH B 00JacTH
¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MTOMCKY METOJIOB PELIEHUS 3a/1a4
(Gu3uUecKoro conepkaHus, IPUMEHEHHUIO Pa3JIMYHbIX METO/I0B MIO3HAHMS,

BJIQJIETh BHUJAMHU JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHS, €r0 WHTEpIPETAlNH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IMYHBIX Yy4YeOHBIX CHTyallUsX, B TOM YHCIIE MpHU
CO31aHUU YYEOHBIX MPOEKTOB B 00JIaCTH PU3UKH;

BBISBJISITH NPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3aady, BbIABUIATh
rUNoTe3y €€ pelleHHs, HaxOOuThb AapryMEHThl JUIsl JI0Ka3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHHUS;



AHAIM3UPOBATh TIONYyYEHHBIE B XOJ€ pCEUICHHS 3aJadd pPe3yiabTaThl, KPUTHUYECKU
OILICHUBATh UX IOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POpMyIHpOBaTH COOCTBEHHBIC 33Jaud B OOPa30BATEIBHOW NEATEIHHOCTH, B
TOM YHCJIC TP U3YUCHHUH (DUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITCIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, IIPEJIaraTh OPUTHHAIBHBIC TTOJIXO/IbI H PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]a49H, TOMYCKAIOIINE aTbTCPHATUBHBIC PEIICHUSI.

PatGora ¢ undopmaunmeii:

BJIQJICTh HABBIKAMH TIOMY4YeHUS WHMOpPMAIHUUA (PUINIECKOTO COJIEPKAHUS M3 MCTOUYHUKOB
pa3HBIX THIIOB, CAMOCTOSITEIBHO OCYIICCTBJIATH IOWCK, aHajiW3, CHCTEMATHU3alHUI0 U
WHTEPIPETANNIO HHPOPMAIIMK Pa3INYHbIX BUIOB U (POPM MpeICTaBICHUS;

OILICHUBATh IOCTOBEPHOCTHh MH(OPMAIIHH;

UCIIONIb30BaTh CPEICTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
PCLICHHH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AIMOHHBIX 33a4 C COOJIOJICHHEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH O€30TIaCHOCTH, TUTUEHBI, PECYPCOCOCPEKCHHSI, TPABOBBIX U
ATHYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3MaBaTh TEKCTHl (U3WYCCKOTO COACPNAHWS B Pa3lIUYHBIX Qopmarax ¢ y4EToM
Ha3HAUYCHUS WHPOPMALMKU W [EJIEBOM  ayJAWTOPUH, BBIOMpAs ONTUMAIBHYIO  (OpPMY
MIPEIICTABICHUS U BU3YATH3AIHIH.

KoMMyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIICHHE HA ypoKaX (PU3UKHU M BO BHEYPOUHOIl 1€ TEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYATh KOH(IUKTHL,

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOKO TOUKY 3pPEHUSl C HCIOJb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHANBUAYAIbHON pabOTHI,

BBHIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUM C y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)KJA0T0 YWICHA KOJUIEKTHBA;

MPUHUMATh LEJIH COBMECTHOW JAESATEIbHOCTH, OPraHW30BBIBATH W KOOPIAWHUPOBATH
JEUCTBUA IO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIPENENATh POJM C YyUETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U Ka)XJOr0 YYaCTHHKA KOMaHJbl B OOIIWI pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJIEU C IO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B PAa3JIMYHBIX CHUTYalMSX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATENIBbHYIO NESATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTaBUTh U (POPMYITMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHHs] PAacUETHBIX M KadyeCTBEHHBIX 3a]ad, IJIaH
BBITIOJIHEHUS] MPAKTUYECKOH paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacuupsTh paMKH1 y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHHI;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pElLIeHHUE;



OLIGHUBATh MIPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JSPYIUIMH B 00JacTH  (PUBHKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCUCTBUN
Y MBICIIUTEJIbHBIX IIPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI peIIEKCUU [T OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHIXKEHHIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIbTATOB JEATEIbHOCTH;

MPUHUMATD ce0sl, MOHMUMasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIbTaTOB EATEIbHOCTH;

pU3HaBaTh CBOE MPABO U IPABO APYTUX HA OMIUOKH.

B mporecce OCTHXKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOTPaMMBI 110 (PU3UKE IS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOyUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, PEANoaraoiuil coOpMUpPOBaHHOCTD:

CaMOCO3HaHUsl, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATIBLHOE COCTOsHUE,
BUICTH HAIPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
W3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEII MOTHMBAllMM, BKJIIOYAIOIIEH CTPEMIIEHWE K JOCTHIKEHHUIO LEJIM U YCIexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE ApYTUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOLICHHS, CIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTUMU
JIOJbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3periaTh KOHPIUKTHI.

IMPEAMETHBIE PE3YJIBTATHBI

K konny oOyuenust B 10 Ki1acce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh HA MpUMepax pojib U MecTo (U3MKU B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B PAa3BUTUH COBPEMEHHON TEXHUKH W TEXHOJIOTMH, B NPAKTHYECKOU
JESATENBHOCTH JIIOJEH;

YUUTBHIBaTh TPAHUIbl NPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJENel: MaTephalbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéTa, aOCOIIOTHO TBEPJOE TENO, WACANbHBIM ra3, MoJenu
CTPOEHHUsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIN JICKTPHUUECKUN 3aps] IIPU PELICHUH
du3nueckux 3anay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BH)KEHUE, CBOOOJHOE NaJeHHUE Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEpILHs, B3auMojaeicTBue Tei, anddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl NMpH HarpeBaHUU
(oXJakJIeHNUN ), TEIJIOBOE paBHOBECHE, MCIapeHNe, KOHACH CAIHs, TUIaBJICHNE, KPUCTAJUIN3aIU s,
KHUIIEHUE, BIAXKHOCTh BO3/1yXa, IOBBIIIEHUE AABJICHUS ra3a IPU €r0 HAarpEBAHUHM B 3aKPBITOM
coCyJlie, CBA3b MEXAYy IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, DJIEKTpU3ALMS TEll,
B3aUMO/ICHCTBUE 3aPSAI0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIONIb3Ys (PU3NUYECKHUE BEIUYHHBI: KOOpAMHATA,
yTh, MEPEMEIIEHHNE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIAa, UMITYJIbC Tela, KHHETHYeCKast



DHEprus, MOTCHIMAIbHAS JHEPTUs, MEXaHWYecKas pabdoTa, MEXaHWUYeCKas MOIIHOCTh; IMPHU
OMHMCAaHWUU TPABWIBHO TPAKTOBaTh (PU3MUECKHUH CMBICT HCIOJIB3YEMBIX BEIWYWH, WX
0003HaYCHHS U CIUHUIIBI, HAXOAUTH (DOPMYIIbI, CBS3BIBAIOIINE NAHHYIO (PU3NYCCKYIO BETUYUHY
C IPYTMMH BEJTMYUHAMU;

ONUCHIBATh HW3Y4YEHHBIC TEIUIOBHICE CBOWCTBA TEJN M TEIUIOBBIC SIBJICHUS, HCIIOJb3Ys
¢bu3uYecKue BEIWYWHBL: JaBJIEHUE Trasza, TEeMIepaTrypa, CpPEIHss KHHETHYeCKas SHEPIHs
Xa0TUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBAApaTU4YHAs CKOPOCTb MOJEKYJ, KOJHUYECTBO
TEIJIOTHI, BHYTPEHHSS dHEPrus, padoTa rasa, K03(PQGUIHUEHT MOJE3HOr0 ACHCTBUSA TEIUIOBOTO
JBUTATEIS; TIPH ONMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uxX OO0O3HAYEHUsS W EIUHUIIBI, HAXOAUTh (OPMYJbI, CBS3LIBAIOIINE JAaHHYIO (HU3UUYCCKYIO
BEJIMYUHY C IPYTUMU BEIIMYUHAM;

ONKMCHIBATh M3YYEHHBIC JJICKTPUUECKHUE CBOWCTBA BELIECTBA M AJICKTPUYECKHUE SIBJICHUS
(mportiecchl), UCTIONB3YS (GU3NYECKUE BEIMUYUHBL: ANCKTPUUYCCKUUN 3apsiil, dJIEKTPUUIECKOE TOJIE,
HanpspKEHHOCTh  TOJISI, MOTEHUHAN, Pa3HOCTh MOTCHUMAJIOB; IPU OMNUCAHUU IPABHIIBHO
TPAKTOBATh (PU3UYCCKUI CMBICT HCIIOJB3yeMbIX BEIWYMH, WX OOO3HAUCHUS W CIAMHHIIBL;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

AHATM3UPOBATh (PU3NYCCKUE TMPOIECCHl W SBICHUS, UCTONB3YyS (U3NYECKUE 3aKOHBI U
NpUHIUNBL: 3aKOH BceMupHoro tsarotenus, I, II w III 3akonsl HeroTOHA, 3aKOH COXpaHEHUSA
MEXaHUYECKON IHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, MPUHIIMUIT CYIEPIO3UIIUN CHJI, TIPUHIUTT
pPaBHOIIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, T'a30BbIE 3aKOHBI, CBSA3b CPEAHEH KUHETHUYECKOM HHEPIHUU TEIIOBOIO JIBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AJIEKTPUIECKOTO 3apsja, 3akoH KyloHa, MpW 3TOM pa3iudarh CIOBECHYIO (HOPMYITUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BhIpaXEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUYCCKUX YCTPOKCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJIHSTh DKCIEPUMEHTHI IO HCCIIENIOBAaHUIO (U3UYECKUX SIBJICHHUH M IMPOIECCOB C
UCIIONB30BAaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpeHWil, Mpu dSToM  (HOpMyIHpOBAThH
npoOnemMy/3agady W TUIOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO 000PYAOBaHNUS, TPOBOAUTD OMBIT U (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISITh TIPSIMbIE M KOCBEHHBIE H3MEpPEHHUS (U3UYECKUX BEIUYUH, TPHU STOM
BBIOMpATh ONTUMANBHBIN COCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbI OIIEHKHU
MOTPEUIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (HU3NYECKUMHU BeIMUYMHAMU C HCIOJIIb30BaHUEM
NpSIMBIX HW3MEPEHUN, TMPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH PE3YJIbTAThI
MOJTyYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEIWYHMH B BUIE TaOIHI] U TpadUKOB, JeNaTh BBHIBOJbI
10 pe3yibTaTaM MCCIEI0BaHUS;

coOnrofaTh mpaBuia O€30MacHOrO TpyAa MPU TNPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-UCCIEIOBATEIHCKOH W TMPOEKTHOM JCATENHHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M TaOOPaTOPHOTO 000pyIOBaAHUS;

pemath pacu€THBIE 3aJadyd C SBHO 3aJaHHON (DU3WYECKON MOCNBI0, HCIOJIB3Ys
dbuznyecKkre 3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHAllM3a YCIOBUS 3a/1a4l BHIOMPATh (PU3UIECKYIO
MOJI€JIb, BBIIETATh (PU3NUYECKHE BETUYMHBI M (OPMYJIBI, HEOOXOIUMBIC Il €€ pelieHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEATbHOCTD MOIyY€HHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI,

pemaTh Ka4yeCTBEHHBIE 3aJadyd: BHICTPAWBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IETIOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SIBICHHUSI,

WCIIONIB30BaTh TPU PEIICHUH YYEOHBIX 3a7ad COBPEMEHHBIC HH(POpPMaIMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPHPOBAHUS, WUHTEPIPETAIMN U TPEICTABICHUS y4eOHOU U
HAyYHO-TIOMYJSIPHON HWHGOpPMAIMH, TOJY4YeHHOW W3 pa3IMYHBIX HCTOYHHKOB, KPUTHYECKHU
aHAIM3UPOBATH MOJTydaeMyto HH(OPMAIIHIO;



MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apYOCIKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrnieueHns 6€30MacHOCTH MPU OOpaIllEeHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHS 3/I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIE C BHIIOJHEHUEM PA3JIMYHBIX COLUATBHBIX POJIeH, IUIAHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJ€KBaTHO OLIEHHUBATh BKJIAJ KaXKJOTO U3 YYACTHUKOB I'PYIIIBI B
pelIeHHe paccMaTpUBaeMOi MPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne Koimdecrso yacos DJIeKTpoHHbIe (HU(ppPOBbIE)
HaumeHoBaHue pa3aeioB U TeM
n/n Konrpoabusl | [Ipakrudyeckue | 00pa3oBaTejbHbIe pecypChbl
NPOrpaMMblI Bcero
e padoThbI padoThI
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bubmuorexa [JOK
11 ®wu3uKa 1 METOABI HAYYHOTO MO3HAHUSA | 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoteka [IOK
21 | Kunematuia > https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
22| Munamuia ! https://m.eds00.ru/7f41bf72
bu6mmoteka [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOI bubmuoreka [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2 1 1
3 OCHOBEI TEPMOHAMMKH 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEILIECTBA. 5 bubnmoreka [JOK
' ®a30BLIE MEPEXOIBI https://m.edso00.ru/7f41bf72
Hroro no pazgeny 24
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Paznen 4. JIEKTPOANHAMUKA

bu6nuoreka [JOK
4.1 | Snexrpoctatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 3neKTpUYECKU TOK. ToKH bubnmoreka [JOK
4.2 12
B Pa3JIMYHBIX Cpeaax https://m.edso0.ru/7f41bf72
Hroro no pazneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne IIporpaMmmHoOe coniepkaHue OCHOBHbIE BU/JIBI J€SITETLHOCTH
oOyJaromnxcs
n | Tema ypoka Jom. 3aanue
/
n
duszuxka — HayKa O IpUpo ne. Th. ®usnka — Hayka o npupoje. Hayunsie | U3yuenue HaydHBIX (IMIOUPUUECKUX U Bgencuue.
METOJbl  TO3HAHHUA  OKPYKAIOILIETO | TEOPETUUYECKHUX) METOIOB MO3HAHUS
mupa. Ponb skcnepuMenTa u Teopun B | okpyxarouiero mupa. ObcyxxaeHue
nporiecce MTO3HAHUS MPUPOABL. | TPAHUI MPUMEHUMOCTH (HPUIMUECKUX
DKCNEPUMEHT B (hn3mKe. | 3aKOHOB M TEOPHIl.
MonenupoBanue ¢duznveckux
SBJICHMM U mpoueccoB. HayuHele
runote3pl. @DU3NYECKHE 3aKOHBI U
Ponb 1 MecTo husuku B popMUpoOBaHUU Teopuu. ['paHUIBI  MPUMEHUMOCTH
COBPEMEHHOW HAyYHOI KapTHHBI MHpPa, B ¢usnuecknx  3akonoB.  [Ipunumn Crp.5-9
HpaKTH‘IeCKOﬁ IESITCIBHOCTU J'II-O)IeI\/’I. cootBeTcTBUA. PoiTb M1 MecTO (1)I/ISI/IKI/I B
(hopMUpOBaHUU COBPEMEHHOM
Hay4YyHOU KapTHHBI MUpa, B
MIPAKTHYECKOM AeSTeNTbHOCTH JIFOIEH.
MexaHndeckoe IBHKEHHE. Pemenne pacu€THbIX 337124 ¢ IBHO
OTHOCHUTENIBHOCTh MEXAHIMIECKOTO 3aJIaHHON (PU3UUYECKON MOJIEIIBIO C
nBrxeHus. Crucrema oTcuéra. HCHOJIb30BAaHUEM OCHOBHBIX (hopMys
Tpaexropus. Ilepemerienne, ckopocTs | kuHeMaTHKU. IlocTpoeHue u ananus
MexaHn4ecKoe ABHKCHHUE. (cpemHsAs CKOPOCTh, MTHOBEHHAS rpaduKOB 3aBHCUMOCTEH 81

CKOPOCTbh) U YCKOPEHHUE MaTepUaIbHOM
TOYKH, WX MTPOEKIINN Ha OCH CHCTEMBI
koopauHat. CioxKeHue nepeMenieHui
U CIIO’KeHUE cKopocTel. PaBHOMepHOE

KUHEMAaTHYECKUX BEIMYUH OT BPEMEHU
IUTSE PABHOMEPHOTO M PaBHOYCKOPEHHOTO
NPSMOJIMHEHHOTO JBUKCHUSL.
PacnoznaBanue Gpu3nIeCcKuX SBICHUN B




Y PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
IBwkeHue. ['paduku 3aBUCUMOCTH
KOOpIMHAT, CKOPOCTH, YCKOPEHHUS,
ITyTH U MIEPEMEILEHUS MaTePUATIEHON
TOYKH OT BpemeHu. CBoOoHOE
nazeHue. Y CKopeHre CBOOOAHOT0
naaeHus. KpuBosianHelHoe qBUKEHUE.
JBr>KeHHE MaTEepUAIBHOW TOYKH T10
OKPY>KHOCTH C IIOCTOSIHHOM IO
MOJIYJIF0 CKOPOCTBIO. YTJI0Bas
CKOPOCTb, JTUHEIHAS! CKOPOCTb.
[leprox n wactoTa oOpamieHMs.
LlenTpocTpeMUTENBHOE YCKOPEHHUE.

y4eOHBIX OTBITAX U OKPY>KAIOIIEeH KU3HU:

PaBHOMEPHOE U paBHOYCKOPEHHOE
MPSMOJMHEWHOE JIBUKCHUE, CBOOOTHOE
MajIeHne Tell, IBIKEHHE 110 OKPYKHOCTH.
Onucanne MEXaHUIECKOTO JIBIDKCHUS C
HCTIONTb30BaHNEM (DM3MYECKUX BEITHMYUWH:
KOOpJIMHATA, ITyTh, IEPEMEIICHHE,
CKOpOCTh, YCKOPEHHUE.

PaBHOMEpHOE NPSIMOIMHENHOE ABUKCHUE. § 3-4
PaBHOyCKOpeHHOE IPSIMOJIMHENHOE § 8-10
JIBIDKCHHE.
CBoboaHoe nageHue. Y CKoOpeHue 9
CBOOOIHOTO TaJICHMS. 3
KpuBonuHelinoe nBuxeHue. /[BrxeHne §15
MaTepUaIbHON TOYKHU MO OKPYKHOCTH.

[Tpunmun otHocuTenbHOCTH ['ammest. | CpaBHEHHE MacC B3aUMOICHCTBYIONUX § 18-20

Nuepumnaneubie cuctemsl otcuera. [lepBroiit
3akoH HerotoHa.

[IepBelit 3akoH HploTOHA.
NHepuuanbHble CUCTEMBI OTCUETA.
Macca Tena. Cuna. [punuun
Cynepno3uiiuu cui. Bropoii 3akox
HeroToHa 1u1s1 MaTepuanbHOW TOUKH.
Tpetuii 3akoH HeroToHa amst
MaTepraIbHBIX TOUEK. 3aKOH
BCEMUPHOTO TAroteHus. Cuna
TskecTH. [lepBas kocmudeckas
ckopocTh. Cuita ynpyrocTd. 3aKoH
I'yka. Bec tena. Tpenue. Bunpl Tpenus
(TIoKos1, CKOMBXKEeHMS, KadeHws ). Cria
Tpenus. Cyxoe Tpenue. Cumna TpeHus
CKOJIBKEHUS M CHJIa TPEHUS TIOKOSI.
Koaddurment tpenus. Cuia

ten. V3ydeHne 3aBUCUMOCTH CHITBI
YIPYrocTH OT AeopMalni; CpaBHEHUE
CHJI TPEHHUS TIOKOsI, KAYeHUS U
cronpxeHust. OObsICHEHUEe HEBECOMOCTH.
IIpoBenenue 3kciepUMeEHTAa:
HCCIIeI0BaHNE 3aBUCUMOCTH CHIT
YIIPYTrOCTH, BO3HUKAIOLIUX B IIPY)KUHE U
pEe3UHOBOM 00paslie, OT ux Aedopmanuy;
H3y4YCHHE JABMKEHUS OpycKa I1o
HaKJIOHHOH TUIOCKOCTH; UCCIIEI0BaHUE
yCIIOBUH paBHOBECHS TBEPAOTO Tea,
HAMEIOIIETo och BparieHus. OObsICHeHHE
0coOeHHOCTEH paBHOMEPHOTO
PaBHOYCKOPEHHOTO MPSIMOTMHEHHOTO
JBIDKECHUSI, CBOOOTHOTO M CHNUS Tell,




CONPOTUBJICHUS IPYU JIBUKEHUU TEIIA B
KuakocTy winu rase. [loctynarensHoe
Y BpallaTeIbHOE JIBIDKCHHE
abcomoTHO TBEPIOTO Tema. MOMEHT
CHJIBI OTHOCUTEIBHO OCH BPAILICHUS.
[1neuo cuibl. YcnoBus paBHOBECHUS
TBEPAOrO TeNa. TeXHUYeCcKue
YCTPONCTBA U IPAKTUUECKOE
MPUMEHEHUE: TOIUIUITHUKH,
JIBIDKEHUE UCKYCCTBEHHBIX

JBIKECHUSI IO OKPY>KHOCTH Ha OCHOBE
3ak0oHOB HbIOTOHA, 3aKOHA BCEMUPHOTO
TsAroTeHus1. OOBCHEHNE OCHOBHBIX
MPUHIUIIOB JEWCTBUS ITOIIUITHUKOB M UX
MPAaKTUIECKOTO MPUMEHEHHUSI.
OOBbsacHeHUE TBUKEHHUS HCKYCCTBEHHBIX
CIIyTHHMKOB. Pelienue pacu€THbIX 3a1a4 ¢
SIBHO 3aJJaHHOM (PU3NYECKOI MOJEIBIO C
UCTIONIb30BAaHHEM OCHOBHBIX 3aKOHOB H
(hopMyn JMHAMUKH.

CIITYTHUKOB.
Macca tena. Cuna. [lpunuun § 21
9 | Bropoii 3akon HeroToHa. CyINepIo3uIuK cuil. BTopoli 3aKoH
HproToHa [u1s1 MarepuanbHOM TOUYKU
10 | Tperutii 3axon HproToHA. §24
11 3aKkoH BCeMHUPHOTO TsroteHus. Cuia § 28
TsKecTH. [lepBasg KocMHuYecKasi CKOPOCTb.
§ 34
12 | Cuna ynpyroctu. 3akoH I'yka. Bec Tena.
Cuna tpenus. KoapdummeHnt § 36
TpeHust. Cuiia COpOTUBIICHUS IPU
13 | Cuna tpenus. Kosdpunment tpenmus. P P P
JBUKEHHUH TeJa B )KUIAKOCTU WU
rase.
[ToctynarensHO€ U BpalareibHOE § 16
. JIBIDKEHUE a0COIFOTHO TBEPIOTO
Teépnoe Teno.YcnoBus paBHOBECHS
14 . Tena. MomeHT cuisbl. 11nevo cuibl.
TBEP/OTrO Tena. N
VYcioBust paBHOBECHS TBEPAOTO
Tena.
Nwmimynbe MaTepuanbHOM ToUkH (Tena), | [IpoBeaeHue SKCIEpUMEHTA: N3YICHUE § 38
CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. a0COIIOTHO HCYIIPYTOoro yaapa €
1 5 I/IMHyHBC. HMHYJH:C CHIJIBI. 3aKOH I/IMHYHLC CHJIBI U UBMCHCHHC IIOMOMIBIO IBYX OAMHAKOBBIX HUTAHBIX

COXPaHEHHUS UMITYJIbCA.

HMITYJIbCA TeJla. 3aKOH COXPAHCHHS
uMITysbca. PeakTuBHOE IBUKEHUE.
Pabora crisl. MOIIHOCTE CHITBI.

MAasiTHUKOB; HCCIIEZIOBAHHE CBSI3U PabOTHI
CUJIBI C UBMEHEHHEM MEXaHUYECKOM
SHEPTHUH TeJla Ha IPUMEPE PaCTHKEHUS




Kunernueckas sHeprusi MarepruaibHOU
touku. Teopema 00 U3MEeHEHUH
KUHETHYECKOU SHEPTHUU.
[ToreHumanbHas SHEPrusl.
[ToTennuanbHas HEPTUS YIPYTO
ne(hOpMUPOBAHHON TIPY KHUHBI.
[NoTeHnmanbHas YHEPTHsI TEJNa BOIHU3H
MMOBEPXHOCTHU 3eMJTU. 3aKOH
COXpaHEHUS MEXaHUIEeCKON SHEPTUH.
Yapyrue u Heynpyrue CTOJIKHOBEHUSL.

pe3nHOBOTO KTyTa. OmeHKa abCOTIOTHRIX
U OTHOCUTEIBHBIX MOTPEIIHOCTEH
M3MEpPEHUI (PU3MUECKUX BEITHYUWH.
Pemenne pacu€THBIX 3a/1a4 C SIBHO
3aJlaHHON (PU3UUYECKONM MOJIEIBIO C
HCTIONTF30BAaHNEM OCHOBHBIX 3aKOHOB U
(hopMyJ1 TMHAMUKH U 3aKOHOB
coxpaHeHus1. Penenre kauecTBeHHBIX
3a/1a4 ¢ OIOpOii Ha U3yUEHHBIC B pa3jiese
«MexaHuKay 3aKOHBI, 3aKOHOMEPHOCTH U
(msnueckue sBieHus. Onucanue
MEXaHHYECKOTO TBHKCHHUS C
HCIIOJIB30BAHUEM (1)H31/I‘-I€CKI/IX BCJIIMYHUH:
AMITYJTIBC TeJa, KHHETHYeCKast SHePT s,
NMOTCHIHAJIbHAA SHEPTrUsd, MEXaHNYCCKast
paboTa, MexaHH4YeCcKasi MOIITHOCTb.
AHann3 QU3NIECKHX MPOIIECCOB H
SIBJIEHUH C UCTIOJIb30BAaHUEM 3aKOHA
COXpaHEHUSI MEXaHUYECKOI SHEPTUH,
3aKOHA COXPAHCHIS IMITYJIbCA.
OOBsCcHEHHUE IBUKESHHS PAKET C OTOPOit
Ha U3ydeHHbIE (U3NIECKUE BETUUNHBI U
3aKOHbI MCXaHHUKU.

Pa6ota u momHocTh. Teopema 06

PaboTa 1 MOIIIHOCTH CHUJIEL.
Kunernueckas sneprus

16 MU3MEHEHUN KHHETUYECKON SHEPIUN. MmarepuanbHoif Touku. Teopema 00 340
M3MEHEHUHU KNHETUYECKON 3Heprun
[ToreHumansHas 3HEPTHUs.
[TorenumanbHas sHeprus. [lorennmaneHas | [loTeHnmaneHas sHEpPrUs yrnpyro
17 | sneprus ynpyro neopMHUpOBaHHON ne(OpMUPOBAHHON TPYKHHBI. § 44
MIPYXHUHBI. IToreHunanbHas 3HEprus Tena
BOJIN3M IOBEPXHOCTH 3eMIIH.
ITorennuanpHEIE U
18 | 3akoH coxpaHEHHS MEXaHMUYECKON SHEPTUH. | HEMOTEHIAIbHbIE CUiIbl. CBA3b § 45

pa6OTbI HCTIOTCHLMAJIBHBIX CHII C




H3MEHEHHEM MEXaHUYECKOM
SHEPrUU CUCTEMBI TEJ. 3aKOH
COXpAaHEHUSI MEXaHUYECKOMN
SHEPTHUH.

Jlaboparopuas pabota «3mepenue

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI
CHWJIBI C U3MCHCHHUEM

19 JKECTKOCTH IPYKUHBIY. MEXaHUYECKOW SHEPTUH TEJa Ha
[IpUMEpPE PaCTAKEHUA PE3UHOBOTO
KTyTay.
KonTponbnas pabora «Kunemaruka.
20 | JInuHamMuka. 3aKOHBI COXpaHEHUS B
MEXaHUKEY.
OCHOBHBIE MTOJIOKEHHS MOJIEKYJIIpHO- | IIpoBeneHue skcnepumMenra:
KMHETUYECKON TEOPHUHU U UX OIMBITHOE | OMpE/esIeHUe MAaCcChl BO3yXa B KJIIACCHOU
obocHoBaHue. bpoyHoBCcKOe KOMHATE Ha OCHOBE M3MEpeHUH 00bhEMa
newkeHne. Juddysusa. Xapakrep KOMHATBI, IaBJICHUS U TEMIIEPaTyphbI
JIBIKEHMSI M B3aMOJICHCTBUS YacTHI] | BO3/AyXa B HEll; HccieloBaHNue
BellecTBa. Mojienu CTpoeHus ra3os, 3aBHCUMOCTH MEXIY IapaMeTpaMu
JKUJIKOCTEH U TBEPABIX TE U COCTOSIHUSI pa3peXeHHOI0 rasa.
00BsICHEHHUE CBOWCTB BEIECTBA HA OOBsiCHEHHE OCHOBHBIX MTPUHITUIIOB
OCHOBE 3TUX Mojeieil. Macca u NeHCTBHIA TEpMOMETpa 1 GapoMeTpa u
pasmepsl Moseky. KomudecTBo YCIIOBHUI UX 0€301aCHOT0 MCTIONb30BaHHUS
21 OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO- Beniectsa. [locrosiHHas ABoraapo. B [TOBCEIHEBHOM *uU3HU. PacriozHaBaHue § 56-58

KUHETHYECKOMN TCOpHU.

TemnoBoe paBHOBecue. TeMmmepaTypa
u e€ uzmepenue. [1lkana remnepatyp
Henbscus. Monens uaeaabHOro rasa.
OCcHOBHOE ypaBHEHHE MOJICKYIISIPHO-
KUHETHYECKOU TEOPUU UACATBHOIO
rasa. AOCOIIOTHas TeMIieparypa Kak
Mepa cpelHe KHHETUYECKOW SHepTrun
TEIJIOBOTO IBMXKECHUSI YACTHI] Ta3a.
[ITkana temneparyp KenbBuHa.
I"a30Bbl€ 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneitpona.

(hm3nueCcKUX SBICHHUH B y4eOHBIX OMBITaX
W OKpYXaromen xu3au: auddy3us,
OpoyHOBcKoe JBmKeHue. OnucaHue
TEIIOBBIX SIBIICHHUH C HCIIOJIb30BaHUEM
(hM3nuecKUX BEIWYWH: IaBIICHHE ra3a,
TeMIepaTypa, CpelHss KHHETHIECKas
SHEPTHS XaOTHYCCKOTO JIBIKEHUS
MOJICKYJI, CPETHEKBaIpaTUIHAS CKOPOCTh
MOJICKYJI. AHATN3 HU3UIECKIX
MIPOTIECCOB U SIBICHUH C MCIIOIb30BaHUEM
MKT, ra3oBbIX 3aKOHOB, CBSI3U CpeIHEH




HM3onporecchl B HaeaabHOM Tase ¢
MOCTOSIHHBIM KOJIMYECTBOM BELICCTBA.
I'paduueckoe npeacraBieHue
M30IPOLIECCOB: H30TEpMa, H30X0pa,
n306apa. TexHuyeckne ycTpoucTBa 1
HPaKTHYECKOE TPUMEHEHHE!
TEPMOMETp, OapoMeTp.

KUHETUYECKOU SHEPIUU TEIIOBOTIO
JIBUKCHHS MOJIEKYJI C a0COIOTHON
TeMnepaTypou. Penienne pacu€THbIX
3a/1a4 ¢ SBHO 3aJaHHON (DH3MIECKOM
MOJIEJIBIO C UCTIOIh30BAaHUEM OCHOBHBIX
nontoxkennit MKT, 3akoHOB 11 hopmyn
MOJICKYJISIPHOM (DU3HKH.

Mogenu cTpoeHus ra3oB, XUIKOCTEH 1

XapakTep JBUKCHUS U
B3aMMOJICHCTBHS YAaCTHI] BELLIECTBA.

22 R § 59
TBEPBIX TEI. Mopenu cTpoeHus ra3oB,
JKUAKOCTEN U TBEPJBIX TET.
23 Macca monekyi. KonuuecTBo BeliecTsa. § 56-59
[TocTostHHas ABoraapo.
24 TennoBoe paBHOBecue. Temneparypa u e€ § 62
n3Mepenue. [kansl Temneparyp.
o5 Uneansusiii raz B MKT. OcHoBHOE § 66
ypaBHeHue MKT.
AOGcomoTHas TeMiepaTtypa Kak § 62-63
Mepa CpelHEW KNHETHYECKOU
AOcomoTHas Temneparypa. Y paBHEHHE
26 . DHEPrUM IBUKEHUS MOJIEKYII.
MenneneeBa-Knanelipona.
YpaBHenue Menpeneena-
Knaneripona.
27 | I'a30BbIE 3aKOHBI. § 68
JlaGopaTtopHnast pabota
«HccenoBanye 3aBUCUMOCTH
28 | Pemenwue 3anau.
MEXIy TapaMeTpamMu COCTOSTHHS
Pa3peKEHHOTO Ta3a»
29 N3omporieccel B HaeaqTbHOM Ta3e U uX § 68
rpadguveckoe mpeacTaBIeHue.
TepMO}lI/IHaMI/I‘ICCKaH CHUCTEMA. HpOBG):[GHI/IC OKCIICPUMCHTA: U3SMCPCHUC KOHCHGKT
30 Buyrtpennss sueprus. Konnuecto BHyTpeHHsis HEPTHSA YJIEIBbHO TeTUIOEMKOCTH BEIIIECTBA.

TEIUTIOTHI U pabdoTa.

TEPMOJTMHAMIYCCKOW CHCTEMBI U
coco0bl €€ nsMmenenus. Konuuectso

Or1reHka a0OCOMIOTHBIX ¥ OTHOCUTEIIHLHBIX
MIOTPEITHOCTEH N3MEPEHUH (PU3NIECKIX




TEIUIOTHI U paboTa. BHyTpeHHs s
SHEPIUsi OAHOATOMHOTO UEATBHOTO
ra3a. Buzsl Temonepenaun:
TETUIONPOBOIHOCTh, KOHBEKIIHS,
U3Iy4YeHue. Y ieabHas TeIUI0EMKOCTh
BEIIEeCTBA. bI IIPH TEILIOTIEpeaaye.
[onsiTre 06 anuabaTHOM Mpoliecce.
[TepBrlii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHure epBoro 3akoHa
TEPMOJMHAMUKH K U30IPOLIECCAM.
I'padmgeckast uaTEpIIpETanIvs PAaOOTHI
raza. Bropoii 3aKoH TepMOJIMHAMUKH.
HeobOpaTuMocTh mpoLieccoB B
npupoie. TermoBsie MalIuHEL.
[TpyvHLMIIBL 1EMCTBUA TETUIOBBIX
MmammH. [IpeoOpa3oBanus >Heprun B
TeIIoBbIX MamuHaxX. Koaddumment
IIOJIE3HOT'O IEUCTBHSI TEINIOBOU

BesqinuMH. M3yueHue moeneit mapoBoit
TypOWHBI, IBUTATENS] BHYTPEHHETO
CrOpaHHUs, pEaKTUBHOTO JBUTATEIS.
OmnucaHue CBONCTB TeJ ¥ TEIIOBBIX
SIBIICHUH C UCTIONB30BaHUEM (PU3HMUYECKIX
BEJIMYMH: AAaBJICHUE ra3a, TeMIeparypa,
KOJHMYECTBO TEIUIOTHI, BHYTPEHHA
sHeprus, pabota raza. Perenue
pacuéTHBIX 3a/1a4 C SIBHO 3aJaHHOM
(hu3UIECKOil MOJIETIBIO C UCTIONB30BAHUEM
OCHOBHBIX 3aKOHOB U (OpMyT
MOJIEKYJISIPHOW (PU3HUKH U
TEPMOJUHAMHUKU. Pemenne
Ka4yeCTBEHHBIX 33/1a4 C OMOPOH Ha
U3y4YeHHBIE B pazjene «MonekymspHas
($u3nKa 1 TepPMOJUHAMHUKA» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHE SBICHUSL.

MAIluHbI.
IMapooOpa3oBaHue U KOHACHCAIIUS. IpoBenenue sxcriepruMenTa: usmMepenie | KoHCIIEKT
Hcnapenne u kunienne. AOCONIOTHASI U | OTHOCUTEIBHOM BIIaKHOCTH BO3IyXa.
OTHOCHUTEIbHAS BIaXXHOCTh BO3JlyXa. WzyueHne CBOHCTB HACHIIIEHHBIX APOB,
Hacwimensstit map. Y genpHas TeIioTa | crmoco0OB U3MEPEHHS BIAXKHOCTH
napooOpa3oBaHus. 3aBUCUMOCTh OOBsiCHEHUE MPUHIIMIIOB JICHCTBUS U
TEMIIEPATyphl KUITIEHUS OT JaBIICHHUS. ycJI0BUH 0€30MacHOr0 CIOIb30BaHHS B
31 | Buasl Temonepeaayu. TBépamoe teno. Kpucramnmueckue u ITOBCETHEBHO KU3HU TUTPOMETPA,
amMopQHbIe Tena. AHU30TPOITHS MICUXPOMETpa, KaTopumeTpa. Pemenne
CBOWCTB KpUCTaIOB. JKuakue Pac4ETHBIX 3a/1a4 C SIBHO 3a/IaHHOM
kpuctayuiel. COBpeMeHHbIE (u3NIECKOil MOJIETIBIO C UCTIONIL30BAHUEM
Matepuansl. [InaBnenue u ypaBHEHUS TeIUIoBoOro OanaHca. Pemenue
KpUCTAIUTH3ANMA. Y IeibHAS TEIUIOTa KaueCTBEHHBIX 33]1a4 C OMOpPOi Ha
TUTABJICHUSI. W3yYCHHBIC 3aKOHBI.
VnenpHas TEINIOEMKOCTH BEIIECTBA. § 68
39 KomnuectBo Tennorsl npu temionepenaye. | KonudyecTBo TEMIOTh npu

AnmabaTHbI mporiecc.

Terutonepenaye. AanadaTHbIHA
nporiecc




[TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO

§ 79-80, 84

33
MIPUMEHEHHE K U30IPOLIECCaM.
34 HeobOpaTtumocTh po1eccoB B MpUPOJIE. § 87
BTopoii 3ak0H TepMOJIUHAMUKH.
35 [Mpunammn neiicteus u KT/ TeruioBoit § 88
MaIIHHBI.
36 | Pemenue 3amau.
37 DKOJOTUYECKHE MPOOTIEMBI § 88
TETIOIHEPTETHKU
38 O6o6maromuii ypok «MolteKysipHast Koncnekr
¢usnuka. OCHOBBI TEPMOIMTHAMHIKI
KouTponbnas pabota no Teme
39 | «MonekynsipHas ¢pusrka. OCHOBBI
TEPMOTUHAMUKH
40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. § 71-72
HcnapeHue u KumneHue.
41 AOcCoII0THAS U OTHOCHUTEIbHAS BIIAXKHOCTh §73
Bo31yxa. Haceiennslii map.
Teépnoe teno. Kpucrammmueckue u § 78
. aMmopdHbIe Tena. AHU3OTPOIIHS
Teépnoe teno. Kpucrammueckue u .
42 CBOMCTB KpucTaLIoOB. JKuakue
amopHbIe Tena.
kpucrtaubl. COBpeMEHHbIE
MaTepuabl.
[TnaBiieHVe M KPUCTAUTA3AIIHS. Koncnekr
[TnaBiieHre ¥ KpUCTAIUTH3ANMS. Y JIeITbHAS
43 VY enbHas TEIUIoTa IUIABICHHS.
TEIIOTA TUIABJICHUS.
CyOnumarus.
44 | YpaBHEHHE TEIUIOBOro OanaHca. Koncmext
DeKTpr3anys Tell. IICKTPHISCKII M3ydeHue NpuHIIMIIOB 1€UCTBUA
o 3apsaa. ABa BHAA DJIICKTPHUUYCCKHUX JJICKTPOCKOIIA, JJICKTPOMETPA.
45 | Dnektpu3arys Tei. DICKTPUUICCKHIA 3apsil. pax. /1 P P ’ TPONETPa, § 90

3apsAn0B. [IpoBOAHUKY, AUDTECKTPUKU U
TIOJTYTIPOBOIHHUKH. 3aKOH COXPaHEHHUS

KoHIeHCcaTopa. PaccMoTpenue
(pU3MYECKUX OCHOBAaHUI




3JIEKTPUYECKOTO 3apA/a.
BzaumopeiicTBue 3apsaoB. 3akoH
Kynona. ToueuHsbli anekTpudecKkui
3apsia. DIEKTPUICCKOE TOJIE.
Hanpsk€HHOCTB JIEKTPUYECKOTrO
nosist. [IpuHnun cynepno3suuuun
3JEKTpUYECKUX noJier. JInnun
HaMpPsKEHHOCTH JIEKTPUUECKOTO
ojs1. PaboTa cun
AIEKTPOCTATUICCKOTO TIOJIS.
ITorenuman. Pa3HoCTh IOTEHIIHAIOB.
[IpOBOHUKY U JUAIEKTPUKH B
AIEKTPOCTATUIECKOM TIOJIE.
JusnexTpudeckas IpOHULAEMOCTb.
OnektpoémkocTs. Konmencarop.
DIEKTPOEMKOCTh IIIOCKOTO
KOHJICHCATOpa. DHEPrus 3apsyKEHHOTO
KOHJIEHCATOopA.

3NEKTPOCTATUYECKOH 3aIIUTEI U
3a3eMJICHUS 3JIEKTPOoIpruOopoB. Pemenue
pacy€THBIX 3a7a4 C SIBHO 33JJaHHON
(u3HM4ecKoil MOJETIBIO C UCTIOIB30BAHUEM
OCHOBHBIX 3aKOHOB U (OpPMYIT
JJIEKTPOCTATUKH. Pelenne kauecTBEHHBIX
3a/1a4 C OIIOPOX HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKHE SBICHUS
JNEKTPOCTAaTUKHU. PacriozHaBaHue
(u3nvecKuX sSBJICHUI B y4eOHBIX OTBITaX
1 OKPY’KaOLIEH JKU3HU: SIIEKTPU3ALIHS
TeI, B3aHMOJEHCTBHUE 3apsAI0B U
00BsICHEHHE UX Ha OCHOBE 3aKOHOB H
(dopmyn anextpoctaTuk. OnucaHue
U3Y4YECHHBIX CBOMCTB BEIIECTBA U
3NEKTPUYECKUX SBJICHUH C
HCHOJb30BaHUEM (PU3MUECKUX BETUUNH:
3IEKTPUYECKUH 3apsif, HAIPSKEHHOCTD
3NEKTPUYECKOr0 OIS, TOTEHIHA,
Pa3HOCTh MOTEHIUAIIOB, JIEKTPOEMKOCTD.
Ananu3 GU3NUECKUX MPOLIECCOB U
SIBICHUH C UCTIOJIb30BaHUEM (PU3HMUYECKHX
3aKOHOB: 3aKOHA COXPaHEHUS
3NEKTPUYECKOTr o 3apsna, 3akoHa Kyona.

[IpoBOIHMKH, AUDTIEKTPUKH U § 90
46 | MONYIPOBOAHHUKH. 3aKOH COXPAHECHUS
AIIEKTPUYECKOTO 3apsaa.
B3aumogneiicTBue 3apsa0B. 3aKOH §91
47 | BzaumoneiictBue 3apsioB. 3akoH Kynona. | Kynona. ToueuHslit a1eKTpudeckuit
3aps.
Hanpsk€HHOCTD 3MIEKTPUYECKOTO MOJIS. § 95-96
48 | IIpuHIHMIT CYTIEpIIO3HUILINH ITEKTPUIECKUX
nosiel. JInHum HanpsKEHHOCTH.
49 PaboTa cuit 51eKTpOCTaTHYeCcKOro MOJIs. § 99, 101

Ilorenuuain. Pa3HoCTh HOTEHIINAIOB.




[TpoBOTHHKYN U AUDIICKTPUKH B

§ 98, 100

50 | aIeKTPOCTATHYECKOM TOJIE.
JuanekTprudeckast IpOHUIIAEMOCTb.
51 | DnekrpoémrocTs. Konaencarop. §103
59 DNeKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOpa. § 104
DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.
53 | Pemenue 3amau.
[TpuHIUIT IEHCTBUS U IPUMEHEHNE § 104
[Ipunuun neiicTBUs U IPUMEHEHNE KOHJICHCATOPOB, KOIUPOBAILHOTO
54 | KOHJIEHCATOPOB. DIEKTPOCTATUYECKAS armapara, CTpyHHOTo MpUHTEpa.
3amuTa. DJIeKTpOoCTaTUYECKas 3allHTa.
3a3eMIIeHHE AIIEKTPOIPUOOPOB.
DIEeKTPUIECKUN TOK. Y CIIOBUS H3ydenue cMEaHHOTO COeTMHEHUS § 106-107
CYIIIECTBOBAHUSI DJICKTPHUYECKOTO TOKA. | pe3ucTopoB; usmepenue DJIC ucTounuka
Ucrounnku Toka. Cuiia ToKa. TOKAa U €T0 BHYTPEHHETO CONPOTUBIICHHUSI.
[ocTosiuublit ToK. Hanpsbkenue. OOBscHEHNE PUHIIAIIOB ICHCTBUS U
3axon Oma JiJ1s y4acTKa HenH. YCIIOBHI 0€30MacHOTO MPUMEHEHHUS
DJIeKTPUUECKOE COMPOTUBIICHHE. amIiepMeTpa, BOJIbTMETPA, PEOCTaTa,
V ienbHOe CONMPOTUBIICHHE BEIIECTBA. | HCTOYHUKOB TOKA,
[TocnenoBatenbHOE, MapaJUICIbHOE, ANIEKTPOHArPEBATEIbHBIX U
CMEIIaHHOE COeTHHEHHE SIIEKTPOOCBETUTEIBHBIX IPHOOPOB.
AeKTpUTECKEil TOK, YCTOBUS €T0 npoBOIHHUKOB. Pabora PCI_LICHI/ICU pacuéTHBIX Eauaq C SIBHO
AMEKTPUYECKOTO TOKA. 3aKOH 3a1aHHO# (PU3MUECKOI MOJICITBIO C
55 | cymectBoBanus. 3akoH OMa AJisl ydyacTka

OCIIN.

Jxoyns—Jlenua. MoiHoCTb
ANEKTPUIECKOTO TOKA.
DNEeKTPOABIKYIIAs CUIIA U
BHYTpPEHHEE CONPOTHBIICHHE
MCTOYHHKA TOKa. 3akoH Oma ass
MOJTHOM (3aMKHYTOMN) 3IEKTPUIECKOI
nenu. KopoTkoe 3aMbIKaHue.
DJeKTpOHHas! IPOBOIUMOCTb TBEPABIX
MeTaioB. CBEpXNpPOBOANMOCTbD.
DJEeKTPUUECKHUM TOK B BaKyyMe.
CBoJiCTBa 3JIEKTPOHHBIX ITyYKOB.

HCTIOIb30BaHUEM OCHOBHBIX 3aKOHOB H
dhopmyit Tembl «IlocTOSTHHBIN
3NIEKTpUYECKUi TOK». Pacmo3HaBanue
(u3NYeCKUX ABICHUH B yU4COHBIX OTBITAX
U OKPYKArOIIEH KU3HM: dIIEKTPUUECKAs
MPOBOTUMOCTD, TEIIOBOE, CBETOBOE,
XUMHUYECKOE, MArHUTHOE JICHCTBHS TOKA.
AHaJH3 YIEKTPUIECKUX SBICHUI U
MPOIIECCOB B IEMAX MOCTOSHHOTO TOKA C
MCIIOJIb30BaHUEM 3aKOHOB: 3aK0oH OMa,
3aKOHOMEPHOCTH MOCIICIOBATEILHOTO U




[Tomympoogauku. CoiicTBa p—-
nepexofa. [TomynpoBoJHUKOBBIE
prOOPHI. DICKTPUICCKUI TOK B
pacTBOpax M pacriaBax
AEKTPOJIUTOB. DJICKTPOIUTHICCKAS
JIACCOITHAITHS. DICKTPOIIH3.
DNCKTPUICCKUI TOK B ra3ax.
CamocTosTeIbHBIN U
HECaMOCTOSTENbHBIN pa3psia. MoJHus.

[apajyieIbHOIO COeIMHEHUS
IIPOBOAHUKOB, 3aKoH J[xoyns-JleHna.
OnucaHne U3y4eHHBIX CBONCTB BEILIECTB
1 3JIEKTPUUECKUX SIBIICHHUH C
HCHOIBb30BaHNEM (PU3MUECKIX BETUUNH:
NIEKTPUYECKUH 3apsi], CHla TOKa,
3NEKTPUUECKOE HANPsHKEHNE,
COTIPOTHUBJIEHUS, PA3HOCTH TOTEHLINATIOB,
9J1C, pabora ToKa, MOIITHOCTh TOKA.

IIna3ma.
§ 108
56 Jlaboparopuas padota «3ydeHue
COCIMHEHUS PE3UCTOPOBY.
57 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. § 110
3akon Jlxoynsa-Jlenna.
3akoH OMa AJ1 MOJTHOM § 111-112
3aMKHYTOW) 2JIEKTPUYECKOH LEIH.
JlaGopatopHas pabota «3mepenune D/1C ( y1oi) P
Kopotkoe 3ambIkaHue.
58 | uCTOYHMKA TOKA U €r0 BHYTPEHHETO
JlabopaTtopHnas pabota «3mepeHue
COTIPOTHBIICHUS.
OJIC ncToyHruKa TOKa U €T0
BHYTPEHHETO CONPOTHBIICHHSI.
DNeKTpOHHAas MPOBOAUMOCTD § 114-115
. TBEPIBIX METAILIOB. 3aBUCUMOCTh
DeKTpOHHAs MPOBOTUMOCTH TBEPIBIX
59 COIIPOTHUBJICHUS] METAJJIOB OT
MeTauioB. CBEPXIPOBOAUMOCTb.
TEMIIepPaTypHI.
CBepXIIpOBOAUMOCTb.
60 DneKTpUUYECKUH TOK B Bakyyme. CBolicTBa § 118
AJIEKTPOHHBIX ITyYKOB.
[TonynpoBOAHUKH, UX COOCTBEHHAs § 116
[TonynpoBOAHUKH, UX COOCTBEHHAS U
. U IPUMECHAsI IPOBOAUMOCTb.
61 | mpumecHas npoBoxumocTs. CBoiicTBa Pp— .
CaoiicTBa p—Nn-niepexoja.
n-mepexona.
[TomynpoBOIHUKOBBIE TPUOOPHI.
62 DJNEeKTpUUYECKUN TOK B pacTBOpax U DNEKTPUUECKUH TOK B pacTBOpax U § 119

pacIuiaBax 3J€KTPOJIUTOB. DIEKTPOIH3.

paciuiaBax 3J€KTPOJIUTOB.




DIIEKTPOTUTHIECKAs TUCCOIHAITHSI.

DIIEKTPONIH3.
DIEeKTpUYECKUH TOK B Ta3ax. § 120
. CaMOCTOSTEIbHEIN U
63 | DieKTpUUeCKui TOK B Ta3ax. .
HECaMOCTOSTENIbHBIN pa3psi.
Mounnus. [1nazma
DNeKTpUYECKHe MPUOOPHI M YCTPOUCTBA H Koncnekr
64 | ux npakTuyeckoe npuMeHeHue. [Ipapuma
TEXHHUKHU 0€30M1aCHOCTH.
65 | O606mArOIIHil YPOK «IIEKTPOINHAMUKAY. Koncriext
KonTponbHas pabota o Teme
66 «Qnekrpocraruka. [locTosHHbBIN
ANEKTpUYEeCKUi TOK. TOKH B pa3NUYHbBIX
cpenax».
67 | AHanu3 KOHTPOJIBLHON pabOTHI.
68 | O6obmaroIuit ypoK.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» ®usuka, 10 kimacc/ Maxumes I'.4., Byxosines b.b., Corckuit H.H. mox
penakuueit [lapdentreBoit H.A., AkunonepHoe ooiiectBo «M31aTE€nbCTBO
«ITpocsemienue»

» ®uzuka, 11 knacc/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakiueii [TapdpentreBoit H.A., AkuimonepHoe o61ecTBo «3marenbcTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

http://class-fizik.ru/v10.html

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://m.edsoo.ru
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