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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3oBaHus pa3padOTaHa HA OCHOBE MOJOXKEHHN M TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTesbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBanus ydyeOoHoro npeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3alUsIX Poccuiickoi denepauud, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
oOydeHHusl, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh pEAM3allUUd MEXKIIPEAMETHBIX
CBs3el (DM3BHKM C €CTeCTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamu. B Hel
ONPENEISAIOTCS OCHOBHBIEC 1I€JIM M3y4YeHUsl (DU3UKU HAa YPOBHE CPEAHEro OOIIEero
o0pa3oBaHus, IUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YpOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm 00ydeHusl.

duszuka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
busnueckoit reorpadueir u actpoHommei. Vcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHS] HOBBIX MAaTEPHUAlOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydaronuxcs, B (opMupoBaHHE YMEHUN MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS NP BHINOJIHEHUN UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy Kkypca ¢u3MKdA UIsi YPOBHS CpeaHEro ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET Kak
BOTPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢usnueckux Teopuil. Benmymmm B Kypce sBusieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU TTPOOIEMaMHU.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc ¢dusukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTUYECKHUX MPHUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanus3yeTcs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKICHUS
npo0sIeM palMoOHAIBLHOTO IPUPOIOOIB30BAHUS U HKOJIOTMYECKOI 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHMsl SABJSIOTCS (pusnueckue teopuu (hopmHupoBaHHE MPEIACTABICHUN O
CTPYKTYpPE MOCTPOCHHS (PU3UUECKON TEOpUH, POTU (HyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEJACTaBICHUSAX O MPUPOJE, TpaHMIAX
NPUMEHUMOCTH TEOpUM, ISl OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUA U
MIPOIIECCOB).

CHCTeMHO-ACSITENBPHOCTHBIN TOIX0 B Kypce (U3UKU Pean3yeTcs MPEeKIe
BCETO 3a CUET OpPraHU3allid IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YUYarOIIUXCH.
Jnst  6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YUYEHUYECKUX
OpaKTHUECKUX PalOoT. BoljeneHne B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUISi KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS  y4aCTHHUKaMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHalleHuss kabuHera ¢usuku. [lpu »d>ToM obOecreuynBaeTCsi  OBJAJCHUE
00yJaronmMuCsd yMEHUSMU TPOBOJUTh KOCBEHHBIC W3MEPEHUS, HCCIICTOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACYETHBIX U KadeCTBEHHBIX
3amad. Ilpu aToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jlayd C SIBHO
3aIaHHON (PU3UYECKON MOJCIIBIO, TTO3BOJISIIOIIUE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETpUPYS 3HAHHUS U3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUsl (PU3NYECKUX SBICHUM W TMPOIECCOB B OKpY’KaIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIM MJI CHTYallMd MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€CleUeHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
¢bu3KMKN Ha YpOBHE CpeHero 001iero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
NpeIMETHOT0 KaOuHeTa (M3MKU WM B YCJIOBHSIX HMHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIA. B kabunHere (pu3MKM TOMKHO OBITH
HEO0OX0aMMOe J1abopaTopHOE OOOpYAOBaHUE JUIsl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALlMOHHOE
obopy1oBaHuE.

JlemoHCcTpanoHHOE  00OpynoBaHne (QOpMHUpPYETCST B COOTBETCTBHUH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMmMe Mo (PU3MKE KIIOYEBBIX JEMOHCTpaIUil asis
UCCIICIOBAaHMUSI  U3Yy4YaeMbIX SIBJICHMM M  TIPOLECCOB, OSMIHUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlabopatopHoe o00OOpymOBaHHE [JISi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhe KOMILJICKTHI
Ja00paTOpHOTO O00OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpUid.

OCHOBHBIMU LENISIMU U3y4€HUA (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
HCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAHHEM
duznyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (U3UKK AL PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTrxeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHUOOpETEeHHWE  CUCTEMBl  3HAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OoOBsSICHEHHS] (U3NUYECKUX SBJICHUW B TIPUPOJAE U JJS TPHHITHUS
MIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOGHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3anue GU3NUEeCKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TMOHWMaHHE (UBUYECKUX OCHOB WM TPHUHIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
¢u3NYECKUX SKCIIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu HHpopmamuu,
OTpeziesIeHus JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ysbTaTa;

e CO3JaHUE YCJIOBUU JUI PA3BUTHsS YMEHUM MPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPUYECKOU J1€ATEIbHOCTH.

Ha usyuenune ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIero
obpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE MepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€JaeT BBIOOP
npoBeneHusl J1a00opaTopHbIX pabOT M OMBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIIHUXCS.



COILEPKXAHUE OBYYEHUA
10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbI NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLiECCE ITO3HAHUS IPUPOABI.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3MUeCKUX SIBIEHUN U mpoueccoB. HaydHble rUmorTessl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemelienre, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HA OCH CHCTEMbl KOOPJMHAT.
Clio’)keHue NepeMENICHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHHWs, IyTH H IepeMelICHUs
MaTepUaibHOW TOYKH OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonuHeitHoe  nBukeHue. J[BUKEHHE  MATEpUAIIBHOM  TOYKHA  IIO
OKPY>KHOCTH C MOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHEMHAS
ckopocTs. [lepuon u yactora oOpamienus. LieHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JBH>)KCHUE CHAPSIOB, LEIHBIE U PEMEHHBIC MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WUIIOCTPAIUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3oBanre ABMKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnionenue aBuxkeHUs Teja, OPOIIEHHOrO TMOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTy Ipy ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomol

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanne COOTHOLICHHST MEXAY NYTSIMHU, NPOMIAECHHBIMH TEJIOM 3a
IIOCJIEAOBATENbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM IPHU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuaomn  otHocutensHOCTH  ['amunes.  IlepBbii  3akoH  HeroToHna.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosuniuu cui. Bropoi 3akon Herotona
JUISl MaTepUaIbHOM TOYKU. TpeTuii 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuma Tsoxectu. Ilepas kKocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl TpeHus (mokosi, ckoyibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cuia TpeHHs CKOJIbKEHUS U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPU IBUKEHUHU TeJla B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO TeEa.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamleHusa. [lnedo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TENA.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHUE: MOAIINUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHHE CUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbYKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3yuyenue aBuxkeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonwl coxpaneHus 8 MexanHuke

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEPUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTtuBHOE IBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTUs yOpyro
nedopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHas  SHeprusi Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTenmuanpHble W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3p  pabOTHI
HEMOTEHIMANbHBIX CUJI C U3MEHEHMEM MEXAHUYECKOM HSHEPrHu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoa NOTEeHUUATBLHON YHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenune abCOJIIOTHO HEYNPYroro yjaapa C MOMOIIBI JABYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KTy Ta.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUI[ BeElIeCTBA. MoJEnu CTPOEHUS Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOrO raza. AOCOJIOTHas TemIieparypa Kak mepa
CpEeHE KWHETUYECKOM SHEpPruHM TEIUIOBOIO JBMXKEHHS vacTul raza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mnpeacTaBieHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHuyeckue yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITeI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJT OPTaHUYECKUX COECINHEHUN.

OnbeiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIIHE CYILLIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogens, nurocTpupyronas Npupoay JaBJICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS MACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBI, ABJICHUS U TEMIIEPATYPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHamMuueckass cucrema. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHnenus. KoiaudecTBo TemioTel U padota. BHyTpeHHsis
JHEPrus  OAHOATOMHOIO  WACAJIBHOrO  rasza. Buuabl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKILIMS, U3JIy4CHHUE. Y AeNbHAs TEIJIOEMKOCTh BEIIECTBA.
KonuvecTBO TEMIOTHI IpH TEIIONEpeaaye.

[Tonsitue 00 aauabatHoMm mpouiecce. I[lepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOHa TEPMOJMHAMHMKHM K H3oImpolieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamuHax. KoadduimeHt mnoae3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduumeHT mnojae3Horo
NEHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOUW XOJIOIMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEPruu Tejla MPU COBEPIICHHH PaOOThI: BBLIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHuUs (BUACOJEMOHCTPALIHS).

W3meHeHne BHyTpEHHEN SHEPIuM (TeMIlepaTypbl) Tena Ipy Terionepeaaye.

OneiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYyTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

H3mepeHnne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kuneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TeoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbI KUIIEHUS OT JaBJIECHUS.

TBépnoe Teno. Kpucrannmnueckue u amopdHbie Tena. AHU3OTPOIUS CBOIMCTB
kpuctaiuioB. Kuakue kpuctambel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBieHus. CyOoammanus.

YpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU IMOJYyUYECHHUSI COBPEMEHHBIX MaTEpPHUasOB, B
TOM YHUCJIE HAHOMAaTEepUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHNUs BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MUIABJIEHUS KPUCTANIMUECKOTO BEILIECTBRA.

JleMOHCTpanust KpuCTauioB.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomoi

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inexkmpocmamuxa
DnekTtpusanus Ted. JNeKTpudeckud 3apsia. [IBa Buaa 3IEKTpUYECKHX
3apsanoB. [IpOBOJHUKH, OUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
IIEKTPUYECKOrO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUYECKUI 3apsil.
Onektpuueckoe 1mone. Hampsok€HHOCTh  snekTpudeckoro mnosis.  [IpuHuun



CYNEPIO3ULNH INEKTPUUECKUX MOJIeH. JIMHUKM HAnpsKEHHOCTU 3JIEKTPUYECKOIO
HOJISL.

Pabora cun  osmekrpocratmueckoro  mousis.  [lorennman.  PasHocTh
NOTEHUHAIOB. [IpOBOOHUKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jvsnexrpruyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpoHMCTBa M NPAKTUYECKOE NPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKas 3allUTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPyHHbINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HAYIIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMBIEKTPUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuiia Toka. [IocTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIENIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIash Cuila M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3axoH Oma i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAIIOB OT TemMneparypbl. CBEpXIIPOBOIUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CoOcTBeHHAass M MpUMECHass  IPOBOJUMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJUTOB.
DNEKTPOIIUTUYECKAS] TUCCOLMALUs. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHbBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DIJIEKTPOHArpeBaTEIbHbIE NPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN N0,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CwiIbl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3y4yeHnne cMenaHHOro COeIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmronenue 3nexkTpoiamsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kiacce ocCyIIecTBIsETCS C
Y4ETOM COZAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (pakT, rumoresa, (puU3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIuS,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMU Ha OCU KOOPJNHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEII000OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEIIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JMCCOLIAALIMS,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCIOJb30BAHWE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JIpyTHe€), JABUraTEIb BHYTPEHHETO
CropaHus, maponasi TypOuHa, OBITOBOM XOJIOAMIBHUK, KOHIUITMOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE D3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpPEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nka» HA YPOBHE CpPEIHETO OOIIeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEUUTH JOCTHXKEHHUE CIIETYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX M MTPEAMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0HKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YarloIIMUXCS PYKOBOICTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCT TPAKIAHCKON MO3HUIIMNH 00YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKHUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJIEICTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYTyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npUCyIIero (pu3nyeckoil HayKe;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON eATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BBIOOD
Oyay1ieil npodeccun U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00J1acTH
(GU3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPOooIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LeJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HAaNpaBICHHOCTU Ha
OCHOBE UMEIOLINXCS 3HaHUHU 10 (pU3HKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHHsd  (QU3MKU  OCYLIECTBJIATh  IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MNpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalv3a HUMEIOIIUXCS
MAaTE€PHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUM IEITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  pPEaJbHOTO,
BUPTYAJIbHOTO U KOMOWHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eMCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU MOHATHUSAMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIaJICTh HABBIKAMU YYeOHO-HCCIICIOBATEIBCKOW U MPOCKTHOW JACATCIIEHOCTH
B 001acTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY ITOMCKY
METOJIOB pemieHHs 3aaad (U3HUECKOTO COJEP)KaHUs, MPUMEHECHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIQIETh BUJAMH JICATCILHOCTH 10 TOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIIPETAINA, MPEOOPA30BAHUIO W TPUMECHCHHIO B Pa3IMYHBIX YYeOHBIX
CUTYaIIUsX, B TOM YHCJIC ITPH CO3/IaHUH YICOHBIX ITPOSKTOB B 001aCTH (DU3HKHY;

BBISIBJSITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIJIBUTATh TUTOTE3Yy €€ pEeIIeHHUs, HAaXOAUTh apTyMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXJACHUM, 3a]]aBaTh MApaMETPhI K KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE pEHmICHUS 3a7add  pe3yJbTaThl,
KPUTHUYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIC 3aJaud B 00pPa30BATEIHHOMN
JESATSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3HUKHY;

JlaBaTh OIEHKY HOBBIM CHTYAITUsIM, OIECHUBAThH MPUOOPETEHHBIHN OIIBIT,

yMETb NEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KU3HECATCIILHOCTH,

yYMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUCOHBIX MMPEIMETOB;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC ITOAXO0/IbI M PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33J1a4H, JIOIYCKAIOIIHE aTbTePHATHBHBIC PEIICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIa/ICTh HaBBIKAMH TMOJyYeHUs WHPOPMAIUU (PU3NIECKOTO CONCPIKaHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh IOUCK, aHAIU3,
CUCTEMATH3AIMI0 W HHTEPIPETAi0 MHOOPMAIIMKA PA3IUIHBIX BUAOB M (HOpM
IIPEJICTaBJICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONb30BaTh  CpPEeACTBAa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PENICHHWH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OpraHU3aIlMOHHBIX
3alad  C CcoOMofeHNEM TpeOOBAaHWN DPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€301TaCHOCTH;

CO3/MaBaTh TEKCThl (DPU3MUECKOTO COJEp)KaHUs B PpasIUYHBIX (opmarax c
yu€TOM Ha3HAYCHHS MHPOPMAITUHU U [EJICBOW ayTUTOPHH, BRIOUPAst ONITHUMAIbHYIO
(dbopMy MpeACcTaBICHUS ¥ BU3yaTU3alliu.

KoMMyHHKATHBHBIE YHHBeEPCcAJIbHbIE YyUeOHbIe TeiiCTBUS:
OCYIIECTBIIATH 00IIeHNEe HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NOPEANOCHUIKH  KOH(MDJIMKTHBIX CHUTyalludi W CMST4YaTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOI0 TOYKY 3PEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh M MCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUYaJIbHOU
paboTHI;

BBIOHMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOr'0 WICHA KOJIJIEKTUBA,;

MIPUHUMATh LEJIM COBMECTHOM  JEATENbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JECUCTBUU,
pacnpeniensaTh poJii ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paloOTHI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHMKA KOMAaH[bl B
o01nii pe3yNnbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE TIPOEKThI, OLEHWBATH MAEW C IMO3ULIHUH HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYWIECTBJISITh MMO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B PA3JIUYHBIX
CUTYaIHsIX, TIPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUITMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIEe 1eHCTBUS
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO ACSTENbHOCTh B 00JacTH
(U3MKM M aCTPOHOMMHM, BBISABIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ1a4, [JIaH BBIMOJIHEHUS NMPAKTUYECKONU paboOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIIupsATh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NPEANOYTEHUN;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPYyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATE CBOW 00pPa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESATEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJE€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUH M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJITATOB U
OCHOBAaHUM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYal[iH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TNPUHUMATHh PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIHM3€ pPe3yJbTaTOB
JIeSITEIEHOCTH,

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIM3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce mocTmKeHUS TMYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPaMMBI
no ¢u3MKe JJISI YPOBHS CpPEIHEro oOIero ooOpa3oBaHHUs Yy OOydaroNIUXcCs
COBEPIIICHCTBYETCS AIMOIIMOHATLHBIH WHTEJICKT, MIPEAMOIaT AFO I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUSA, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh AAaNTUPOBATHCS K
IMOILIMOHATBHBIM U3MEHEHHSIM U MTPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKIIOYAIOIICH CTPEMIICHHUE K JOCTIKEHUIO e U
ycrexy, ONTUMU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HUCXOJs M3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUU OOIIEHHUS, CIHOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHNUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

INPEIMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPHUPOBATh Ha MpUMEpax pojib U MecTo (U3UKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B IPAKTUYECKOM JIESTEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS W3YyUYCHHBIX (U3UYECKUX MOJCIICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAs CUCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TEIO,
WJICAIIBHBIN Ia3, MOJEIIM CTPOCHUS Ia30B, )KUJAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHUS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS BEIIECTBA U



IEKTPOAUHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSMOJMHEUHOE
JIBUKEHHE, CBOOOJHOE TMAaJeHUE Tel, IBUKEHHE IO OKPYXHOCTH, WHEPIHS,
B3auMoeicTeue Ten, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEN, U3MEHEHUE 00bEMA TeJl MPU HarpeBaHUM (OXJIaXKIEHUH ), TEMI0BOE
paBHOBECHE, WCHAPEHUE, KOHJCHCALMS, IUJIAaBJICHUE, KPUCTAJUIM3alUs, KUIICHUE,
BJIQXKHOCTh BO3/yXa, [TOBBIIICHHUE JABJICHUS I'a3a P €r0 HarpEBAHHUH B 3aKPHITOM
coCcyle, CBfA3b MEXAy [apamMerpaMy COCTOSHMS Ta3a B H30Ipoleccax,
AIIEKTpU3aLMs TEJl, B3aUMOJCHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JIBM)KEHHME, MCIOJb3ysl (PU3NYECKHUE BEIUYUHBI:
KOOpAMHATA, NyTh, NEPEMEIIECHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€Jla, KUHETHYECKasi PHEPrus, NMOTEHIUANIbHAS DHEPrUs, MEXaHU4YecKas
paboTa, MexaHMYeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TMPABUIBHO TPAKTOBATH
(bu3MYEeCKUil CMBICT MCIHOJIb3YeMbIX BEJIMYMH, WX O0O3HAUEHUS M €IUHHUIIbI,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIOLIME JaHHYIO (DU3UYECKYIO0 BEIUYHHY C JPYTUMU
BEJINYMHAMU;

ONMCHIBaTh HM3YyYEHHbIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SBJIECHUS,
UCTIONB3Ysl (UM3MUECKHE BEIMYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpeaHss
KMHETUYECKAs DHEPIUs XaOTUYECKOrO JBHMXKEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAas
CKOpPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThl, BHYTPEHHSASI SHEprus, padoTa rasa,
KOA(P(UIIMEHT TMOJIE3HOTO JEWUCTBUS TEIJIOBOTO JABHUTATeNsl; MPH OMHCAHUU
IOPAaBWIBHO TPAKTOBAaTh (DUBUYECKUNH CMBICH HUCHOJB3YEMBIX BEIUYHMH, HX
0003HaUE€HUA W E€OUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(bU3UYECKYIO BEIUYHUHY C IPYTUMH BEJIMUYHUHAM;

ONUCHIBATh U3YUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
AIIEKTPUYECKOE T0JIe, HANPSKEHHOCTD 011, TOTEHINAJI, PA3HOCTh NOTEHIUAJIOB;
OpU ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHHUS] M EJUHMIIBI; YKa3biBaThb (OPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUUYUHY C IPYTUMH BEJIMYMHAMM,

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (DU3HUECKUe
3aKOHBI U IIPUHLMIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAaHEHHMS MEXAHUYECKOW DJHEPTUM, 3aKOH COXPAHEHHS HMITYJIbCa,
NPUHLHNI CYNEPNO3ULUNUNA CHJI, HPUHUMUIT PABHOINPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKON PHEPTUU TEIJIOBOIO JBHIKEHHS MOJIEKYI C
a0COJIFOTHON TeMIlepaTypoi, EPBbIN 3aKOH TEPMOJAUHAMUKHU, 3aKOH COXPAHEHUS
JJEKTPUYECKOTO 3apsfa, 3akoH KyloHa, mpu 3TOM pa3invyarh CIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BhIPAKEHUE W YCIOBUA (IPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATHP OCHOBHBIC€ NPHUHLMIIBI JEHCTBUS  MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUA UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEHEBHOM JKU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3UYECKUX SBJICHUM U
MPOIIECCOB C HCMOJb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHI, MPH 3TOM
dbopmynupoBath MpobiieMy/3amadyy W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBaHHSA, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYLIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI (U3HUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs M HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEIUYUHAMH  C
WCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUM, NPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl IMOJTYYEHHON 3aBUCHUMOCTU (DU3MYECKUX BEIUYHH B
BUJIE Ta0OauIl U TpaMKOB, AeNIaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICJOBAHMUS;

coOiroAaTh mpaBuiia 0€30MacHOr0 TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOrOo SKCIEepUMEHTa, Y4eOHO-HMCCIEeOBATENIbCKOW U MPOEKTHOU
JESATEIbHOCTH C MCHOJb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (PU3MUECKHEe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a yCIOBHS 3aauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIIACIITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIbI,
HEO0OXoAuMbIEe i €€ pElIeHHs, TPOBOJUTh Pacy€Thl U OLEHUBATH PEATbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3NUUECKOUN BEIIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHYECKU HETPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
dbusnueckue BICHUS;

UCIIOJIb30BaTh  MpPU  PEIIeHMH  y4eOHbIX  3aJlad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJSIpPHON MHGpOpMaIy, MOJIYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATD MOJIy4aeMyt0 HH(POPMAILIUIO;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKW, OOBICHEHHE TPOILECCOB OKPYKAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOIUM;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIs obecrieueHrss 6€30MacHOCTH MPU O0pallieHUuH ¢ MpUOoOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUS 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KAIOILLEH CpelIe;



paboTaTh B TIpYNNE C BBINIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATh PadOTy TPYIIbI, PalUOHATBHO PACHPEACNATh OO0S3aHHOCTH U
MJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuyecTBO 4acos

JyieKTpOHHBbIe (LM pPOBbLIE)

Ne ni/m Konrtpoabnbie IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsI padoThI
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
o
1.1 W3HKA M METOIBL HAYHHOTo 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo0.rt/SNO2MCW XU
2.2 Jnnamuka https://m.edsoo.rut/RML6BX3PU
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 1 1 https://m.edsoo.ru/S6NRCXHA7
Uroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
o ) .
3.1 CHOBH MOTCKyIAPHO-KIHETHHCCROM 9 1 https://m.edsoo.ru/HRGVENOPE
TEOPUHU
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
33 IPETATHDIC COCTOMIE BELECTBa 5 https://m.edsoo.ru/HSM355JCH
®da30BbIe IEPEXOBI
Uroro no pazgeny 24
Pa3znen 4. JIEKTPOIUHAMUKA
4.1 DIIEKTpOCTaTUKA 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 ITocTOAHHBIN ANEKTPUYECKUI TOK. 12 1 1 https://m.edso0.rt/GEWTDQXWW
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Toxku B Pa3JIMIHBIX Cpeaax

Hroro no pazneny 22
PesepBHOE Bpems
OBHIEE KOJIMYECTBO YACOB I10 66

[NPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4YeHH s

DJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/IbHBIE peCypChl

®dusuka — Hayka O PUPOJE.
HaquBIG MECTOJAbI ITIO3HAHUA
OKPY’KaroIEero Mupa

2.09

https://m.edsoo.ru/YXGQSPM1P

Pone 1 MecTo ¢pu3uku B
(dhopMUpOBaHUH COBPEMEHHOI
Hay4HOU KapTHUHBI MUDa, B
MPAaKTUYECKOU JEATEIbHOCTH
JOIEeH

7.09

https://m.edsoo.ru/SHSXWFFVO

MexaHnuecKkoe ABMKCHIE.
OTHOCHUTEIBLHOCTD
MEXaHUYECKOT'O JIBUKCHHS.
[Tepemenienue, CKOpOCTb,
YCKOpEHHE

9.09

https://m.eds00.ru/RSOAQV5ZX

PaBHOMEpHOE IPSIMOJIMHEWHOE
JBUYKEHUE

14.09

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpEeHHOE
MPSIMOJIMHEITHOE ABUKEHUE

16.09

https://m.edsoo.ru/MDIDKJOUB

CBoOoiHOE TajieHue. Y CKOPEHHE
CBOOOIHOTO ITaJECHUSA

21.09

https://m.edsoo.ru/MXPLZIX8J

KpuBonuHeliHOe 1BUXKEHHE.
JIBrKeHHE MaTepUalIbHOU TOYKH
10 OKPYKHOCTH

23.09

https://m.edsoo.ru/TFLI2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

HpI/IHI_[I/IH OTHOCHUTCIBbHOCTHU
lNanunes. MuepunanbHbie
cuctemsl orcuera. [lepBriit
3aKkoH HproToHa

28.09

https://m.eds00.ru/J6QY7N3IWN

Macca tena. Cuna. [Ipunnun
cynepno3uiuu cuil. Bropoi
3axoH HerotoHna s
MaTepHaIbHON TOYKU

30.09

https://m.edsoo.ru/BVINWTAQH

10

Tpernii 3akoH HeroToHa 1i1st
MaTepHAIbHBIX TOUEK

5.10

https://m.edsoo.ru/JYL4I14UAN

11

3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna tsoxectu. [lepBas
KOCMHUYECKasi CKOPOCTb

7.10

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

12.10

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapduuuent
TpeHus. Cuiia COnpOTHBIICHHS

IIpH ABVXXCHUHN TEJIA B X KUAKOCTHU

WJIN Tra3e

14.10

https://m.edsoo.ru/UZBUPCM5M

14

ITocTynarensHoe u
BpalllaTelbHOE ABH)KEHUE
a0COIIOTHO TBEPOTO Tena.
MowmeHnT cuisl. [1nedo cumsl.
VYcnoBust paBHOBECHs TBEPOTO
Tena

19.10

https://m.edsoo.ru/IDOAU40TS

15

NMinynsc MmaTeprualbHOM TOYKH,
CUCTEMBI MaTepUAJIbHBIX TOYEK.
Nmnynbe cumbl. 3akoH
COXPAHEHHUS UMITYJIbCA.

21.10

https://m.eds00.ru/M5JQTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

PeakTuBHOE NBUIKEHUE

16

PaboTa 1 MOIIIHOCTE CHJIEL.
Kunernueckas sHeprus
MaTrepualbHOU TOUYKU. TeopeMa
00 M3MEHCHUH KUHETHYECKON
SHEPTUU

9.11

https://m.edsoo.ru/J1V59L28B

17

[TorenmmanpHas 3Heprusl.
[ToTenumanpHas SHEPTUS YIPYTO
neGopMUpPOBaHHON NPYKUHBIL.
[loTenuumanpHas sHEPrUs Tena
BOJIM3U TIOBEPXHOCTH 3eMIIH

11.11

https://m.edsoo.ru/RNEXJW4KF

18

IToTennuansHEIe U
HEeMOoTeHIMaIbHble cuiibl. CBA3b
paboThl HEMOTEHIIUATHHBIX CHJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpPAHEHUS MEXaHUYECKOU
SHEPIUU

16.11

https://m.eds0o0.ru/DA3QVTOXQ

19

Jlaboparopnas pabota
«HccnenoBanue cBsi3u pabOThHI
CHJIbI C UBMCHCHUEM
MEXaHUYECKOM IHEPTUH Tea Ha
pUMepe PacTsHKEHHS
PE3MHOBOT'O KIyTay

18.11

https://m.edsoo.ru/W1R4R88UG

20

KonrponsHast pabora o Teme
«Kunemaruka. J[unamuka.
3aKOHBI COXpPaHEHHUS B
MEXaHHUKE»

23.11

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TTOJIOKEHUS

25.11

https://m.edsoo.ru/OEY9VYU2B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

MOJIEKYJIIPHO-KHHETUYECKOU
teopun. bpoyHoBckoe
newkenue. dubdysus

22

Xapakrep JBUKEHUS U
B3aMOJCUCTBUS YAaCTHI]
BelecTsa. Mozenu cTpoeHus
ra3oB, JKUIAKOCTEH U TBEPIBIX
TE

30.11

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyin. KonuuectBo
BemiecTBa. [locrosaHHas
ABoraapo

2.12

https://m.edsoo.ru/FL1BAQDI13

24

TermioBoe paBHOBECHE.
Temmeparypa u e€ u3mMepeHue.
[xana remneparyp Llenscus

7.12

https://m.edsoo.ru/ WPNY6QARZ

25

Wneanpueiii raz B MKT.
OcHoBHoe ypaBHeHne MKT

9.12

https://m.edsoo.ru/UKJFVSBZO

26

AOcomoTHas TeMIieparypa Kak
Mepa CpeHE KUHETUYECKOU
SHEPTUU JIBUKEHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Knaneiipona

14.12

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlanbToHa. ['a30BbIe
3aKOHBI

16.12

https://m.edsoo.ru/Y3IWB66I3 A

28

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXAY TapaMeETPaMH COCTOSIHUS
Pa3peKEHHOTO ra3a»

21.12

https://m.edsoo.ru/35DBLKT96

29

M3omporieccsl B MCaIbHOM Tase

23.12

https://m.eds00.ru/OZJ3KZNJ5



https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

U UX Tpaduueckoe
Ipe/CTaBICHNE

30

Buyrtpennss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
CIOCOOBI €€ N3MEHEHHS.
KomnmdaecTBo TermnoTel u paboTa.
Buytpennsis sneprus
OJTHOATOMHOTO MJI€aIbHOIO Ta3a

28.12

https://m.eds00.ru/9JQITVXIS

31

Bunael rerionepenaun

30.12

https://m.edso00.ru/36JJI20W9

32

VneapHas TEIIOEMKOCTD
BenecTBa. KoauuecTBo TEMIOTHI
MIpU TEIUIoNepeaaye.
AnuabaTHbIN mporiece

11.01

https://m.edsoo.ru/5SK3Y4H86L

33

[TepBbIii 3aKOH TEPMOAMHAMUKHU
U €0 MpUMEHEHHUE K
u3o0IpoLeccam

13.01

https://m.edsoo.ru/2HO6R3GAS

34

Heo6paTumocTs nporeccoB B
npupoze. Bropoii 3akoH
TEePMOJMHAMHKH

18.01

https://m.edsoo.ru/S85LWDFTS&

35

[punuun nevictus u KIT
TEIJIOBOM MaIlIMHBI

20.01

https://m.edsoo.ru/DLCDEAAUC

36

[uxn Kapno u ero KITJ

25.01

https://m.edsoo.ru/4XPSAO0V7M

37

DKosorndeckre mpoodIeMbl
TETUIOHEPTEeTUKN

27.01

https://m.edsoo.ru/P07ZMYMSI

38

Oo6o0uaromuit ypox
«MonekynsipHas pU3MKa.
OCHOBBI TEPMOIUHAMHUKM

1.02

https://m.edsoo.ru/9EKZ0DDWP

39

KontponbHas padoTa mo teme

3.02

https://m.edsoo.ru/RCARYE6ZX



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

«MonekynsipHas pU3MKa.
OCHOBBI TEPMOJTHAMUKI

40

[TapoobpazoBanue u
KoHJleHcauus. Mcnapenue u
KHUIIEHHE

8.02

https://m.eds00.ru/X48Q078EE

41

AOCOII0THAS M OTHOCUTEIbHAS
BJIQYKHOCTh BO3/1yXa.
Haceiennsiit nap

10.02

https://m.edsoo.ru/98HVAEBMM

42

Tépnoe Temno.
Kpucranmmaeckue u amopdasie
Tesla. AHU30TPONHUS CBOMCTB
KpucTtauioB. Kujakue
Kkpuctayiasl. CoBpeMEHHbIE
Marepuabl

15.02

https://m.edsoo.ru/JXFWLMZNK

43

[TnaByieHre U KPUCTATUTH3ALIHSL.
VnensHas TeIUIoTa IIaBJICHUS.
CyOmumariust

17.02

https://m.eds00.ru/OX117G6MR

44

YpaBHEeHHE TEIIOBOTO OajlaHca

20.02

https://m.edsoo.ru/OJUXGN2I1

45

DnekTpusanus Teil.
Dnektpuueckuii 3apsia. /[Ba Buna
AIEKTPUUECKUX 3aPsI0B

24.02

https://m.edsoo.ru/QJ2S7WSBM

46

[IpoBOAHMKY, TUINEKTPUKU U
MOJYMPOBOIHUKH. 3aKOH
COXpaHEHUS JEKTPUUYECKOTO
3apsaa

1.03

https://m.edsoo.ru/F3YVPQUYH

47

B3anmoneiicTBue 3apsa10B. 3aKoH
Kynona. Toueunsrit
AIIEKTPUYECKUM 3apsi

3.03

https://m.edsoo.ru/SU3BUOTHH



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH

48

Hanpsioxk€nHocThb
aneKTpudeckoro nois. [Ipunnun
CYIEPIIO3UIINH SJIEKTPUUECKHUX
nojei. JInnun HanpsiKEHHOCTH

10.03

https://m.edsoo.ru/9IKAWD2V6

49

Pa6ota cui
3IEKTPOCTATHYECKOTO MOJISI.
ITorenmnuan. PasHocTh
MMOTEHIINATIOB

15.03

https://m.edsoo.ru/VOPD9ASLF

50

IIpOBOHMKY U AUDIIEKTPUKU B
3JIEKTPOCTATUYECKOM II0JIE.
Jusnexrpudeckas
IIPOHUIIAEMOCTh

17.03

https://m.edsoo.ru/12P2S3127

51

OnexTpoémkocTs. Konnencarop

22.03

https://m.edsoo.ru/BIUPRD52W

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. JHEeprus
3apsHKEHHOT0 KOHAEHCAaTopa

24.03

https://m.edsoo.ru/XPUKP82VE

53

Jlaboparopnas pabota
"HU3mepeHue 3neKTpOEMKOCTH
KoHAeHcaTopa"

5.04

https://m.edsoo.ru/PBGM4F845

54

[IpuHiMn nercTBus u
MIPUMEHEHUE KOHJIEHCATOPOB,
KOIMPOBAJIBHOTO amnmnapara,
CTPYWHOTO MPUHTEPA.
DJIEKTpOCTAaTUYECKAs 3alIUTA.
3a3zeMJIeHre IEKTPOIIPUOOPOB

7.04

https://m.edsoo.ru/H3Q9PNHYY

55

DNEKTPUUECKUN TOK, YCIOBUS
€ro CYLIECTBOBAHMSI.
[TocTostHHBIM TOK. Cuta ToKa.
Hanpsiokenue. ConpoTuBieHueE.

12.04

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

3akon OMa 1J1s yyacTKa Lenu

56

IlocnenmoBarensHOE,
NapajuIeIbHOE, CMEIIAHHOE
COEJMHEHHE NTPOBOJHUKOB.
Jlaboparopnas pabota
«M3ydyeHne CMEIIaHHOTO
COEIUHEHUS PE3UCTOPOBY

0.5

14.04

https://m.edsoo.ru/SLKT3UPUR

57

PaboTa 1 MOITHOCTB
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

19.04

https://m.edsoo.ru/LESHA2A3M

58

3axod Oma 1t TOJITHOM
(3aMKHYTOM) 2JIEKTPUUECKOM
uenu. Koporkoe 3aMbikanue.
Jlaboparopnas pabota
«M3mepenne DJ1C uctounmnka
TOKa ¥ €r0 BHYTPEHHETO
COIPOTUBIICHUS»

0.5

21.04

https://m.edsoo.ru/YNSBF7PBS

59

PesepBHblit ypok. KoHTponbHast
pabota mo Teme
"OnexTponuHamuka" /
Bcepocculickas npoBepodHas
paborta

26.04

https://m.edsoo.ru/MFMG6EIE5SX

60

Oo6o0uraromuit ypox
«DNEKTPOAUHAMUKAY /
Bcepocculickas npoBepodHas
pabora

28.04

https://m.edsoo.ru/P86MDY07H

61

DnEeKTpOHHAs IPOBOJAUMOCTD
TBEPIBIX METAILIOB.
3aBUCUMOCTD COIIPOTUBIIEHUS

5.05

https://m.edsoo.ru/ WMNNBQL9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

METAJUIOB OT TEMIIEPATYPEIL.
CBepXIpoBOAMMOCTh

62

DIEKTPUUYECKHUM TOK B BaKyyMe.
CBoiicTBa JIEKTPOHHBIX MTYYKOB

12.05

https://m.edso00.ru/4CCYCJ785

63

[TonynpoBoAHUKH, X
coOCTBeHHAs! ¥ IPUMECHAs
npoBoaAUMOCTh. CBOMCTBA p—n-
nepexona. IlomynpoBogHuKoBbIE
npubopsI

17.05

https://m.edsoo.ru/S55A1DQUR

64

DJIEKTPUYECKUI TOK B pacTBOpax
U pacijiaBax 3JeKTPOJIUTOB.
DJIEKTPUUYECKUH TOK B ra3ax.

19.05

https://m.eds00.ru/QUOQUWYV9I1

65

KontponbHas padoTa mo teme
«9nektpocraruka. [locTosTHHBIN
AJIEKTPUYECKUMN TOK».

24.05

https://m.edsoo.ru/2VX2KLFQA

66

DneKkTpudecKue npudopsl U
YCTPOHCTBA U UX MPAKTUIECKOE
npumeHeHue. [IpaBuia TexHUKH
0e30macHOCTH

26.05

https://m.edsoo.ru/KJA02KUP5

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

66



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOMN IMPOI'PAMMBI

10 KVIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yabTAThl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TpUMEpPAX polb W MeCTO (PU3UKH B
(hOpMHUPOBaHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

VY4YuTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (PU3MYECKHX MOJEINei:
MaTepuaibHas TOYKa, MHEpIHUalbHas CHUCTeMa OTCuYETa, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJEIN CTPOCHMS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEUHBIM OJJICKTPUYECKUU 3apsiii — IPU PELICHUU

bu3nuecKux 3aaa4

10.3

PacniosnaBate Qusnueckue sBIEHUs (MPOIECCHI) U OOBSICHATH MX HA
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOpHH
CTPOCHHSI  BEIIECTBA M  DJIGKTPOJAWHAMHUKU: DPAaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJMHEIHOE JBM)KEHUE, CBOOOIHOE TaJeHUe
TeJN, JBWKEHHE 1O OKPYXHOCTH, WHEpLUs, B3aHUMOJCHCTBHE TEI;
muddys3usi, OpOYHOBCKOE MABM)KEHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  TeJ, M3MEHEeHHWe o00BhEMa Ten Tpu  HarpeBaHHH
(oxJTaXXIeHNN), TEIUIOBOE paBHOBECHE, HCIIAPCHHE, KOHJCHCAIHS,
MJIaBJICHUE, KPUCTAJUIM3alKs, KHUIICHHE, BIAXHOCTh BO3/YyXa,
MOBBIIICHHUE JAABJICHUS ra3a MPH €ro HarpeBaHWU B 3aKPBITOM COCY/E,
CBSI3b MEXAY IapaMeTpaMu COCTOSIHHSI Ta3a B H30Ipoleccax;

AJIEKTPU3ALNS TEN, B3aUMOACHCTBHE 3apsIOB

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCHOJIb3ys (U3HUECcKue
BEJIMYMHBI: KOOpAUHATA, MYTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE,
Macca Tela, CWIa, WMIYJIbC Tejla, KHHETUYecKas DHEprus,
MOTEHLIMAJIbHAs JHEpPrusi, MeXaHudeckas paboTa, MexaHHYecKas
MOIIHOCTb; IIPU OMMCAHUH MPABHIILHO TPAKTOBATh (PU3UUECKUI CMBICIT
UCTOJb3yEeMBIX BEIMYMH, MX O0003HAueHUs W EAMHUIBI, HAXOAUTh
(opMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIUUYHUHY C APYTUMH

BCJIIMYNHaAMU

10.5

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEJI M TEIJIOBEIC




SABIICHUS, UCHONB3YyS (U3MUECKHE BEIWYHUHBI: JaBJICHHE Trasa,
TEMIIepaTypa, CpEeAHsAs KHHETHYECKas DJHEPrus XaoTH4YECKOIo
JNBH)KEHUS MOJIEKYJ, CpPEIHEKBAJAPATHYHAS CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEMJIOTHI, BHYTpPEHHs »HHeprus, pabota rasa,
KOA((UIIMEHT TOJEe3HOro JEHCTBUS TEIUIOBOTO JIBHTaTelNs; IpU
ONUCaHUU MPaBUIILHO TPaKTOBATh duznyeckuit CMBICIT
UCIIOIb3YEMBIX BEIMYHMH, WX O0O3HAYEHUS M E€IUHULBI, HAXOAWUTb
(GbopMyIIbl, CBSI3BIBAIOIINE TAaHHYIO (PU3UUYECKYIO BEIMUHUHY C IPYTUMU

BCIIMYHUHaAM

10.6

OnwuceBaTh M3YYCHHBIC JJIGKTPHUUECKUE CBOWCTBA BENIECTBA H
ANEKTPUYECKUE  SIBIICHUs  (MPOIECCHI), HCMONB3ys  (pu3mveckue
BEJIMYMHBI: QNIEKTPUYECKUI  3apsl,  DJJCKTPUUYECKOEe  TOJIe,
HaANPsOHKEHHOCTD  TIOJIS, TMOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB; TIpH
OINMCAaHHWH TIPAaBUIIBHO TPAKTOBATh (PU3UUECKUN CMBICT MCIIOJIBb3YEMbIX
BEeIMYMH, WX OOO3HAYCHHWs] ¥ EJWHHUIBI; YKa3biBaTh (HOPMYIIHI,
CBS3BIBAIOIIME  JAHHYIO  (U3WYECKYI0 BEIWYMHY C JAPYTUMH

BCJIIMYNHaAMU

10.7

aHAJIM3UPOBaTh (U3MYECKHUE TMPOLECChl U  SIBICHUSA, HCIOJb3YS
(bu3MYeCcKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TroTeHus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM JHEpIuH,
3aKOH COXpaHEHUsl WMITYJIbCa, MPUHLIUI CYNEPHO3ULIUNA CUJl, TPUHIIUIT
pPaBHOIIpaBUs HHEPUUAIBHBIX CHUCTEM OTCUETa; MOJIEKYJSIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUs BEIIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpPEIHEH KUHETUYECKOM JHEPrUU TEIUIOBOIO [BHUKEHHS MOJEKYNI C
abCONFOTHON TeMIepaTypoi, MEPBbI 3aKOH TEPMOJWHAMUKH;, 3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsaa, 3akoH KyioHa; mpu 3TOM
pasnuyath CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIpQ)XEHUE U yCIIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHHLUIBI JCHCTBHS MAIlMH, MPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3IuyaTh YCIOBUS MX 0O€30MaCHOTO

HCIIOJIBb30BaHHUA B HOBCCILHGBHOﬁ KHU3HHU

10.9

BrimmonsaTs SKCHCPUMCHTHI 110 UCCICTOBAHUIO q)HBI/I‘IeCKI/IX SIBJICHUU U
MIPOIIECCOB C UCMOIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPH
aToM (opmyaupoBaTh MpobiemMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

000py0BaHus, TPOBOAUTH OMBIT U (POPMYTUPOBATH BHIBOIBI

10.10

OC}’H.IGCTBJBITB NpsAMbIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/IquKI/IX

BEJIMYHMH; MPHU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHUsS U




HCIIOJB30BaTh N3BCCTHBIC MCTObI OLICHKHU HOI‘pGH.IHOCTGﬁ H3MepeHI/II>'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (QU3NYCCKUMHU BEIIHMYHHAMHU C
WCIOJIb30BAHUEM TMPSMBIX HM3MEPEHHId; MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pe3yabTaThl TOJYYEHHOW 3aBHUCHMOCTHU
(bU3UYECKUX BEIMYUH B BUJIE TAOIUIl U TPadUKOB, JI€7aTh BBIBOJIBI 11O

pe3yabTaTaM HCCICIOBaHNA

10.12

CobOmromaTe mpaBmiia  0€30MACHOTO  TpyJda TMpU  TPOBEICHUU
UCCIIEIOBAaHUM B  paMKax y4yeOHOro OSKCIEPUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOW U TPOEKTHOW JAEATENbHOCTU C HCIOJIb30BAHUEM

M3MEPHUTEIIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHUS

10.13

Pemate pacuéTHble 3aa4M ¢ SIBHO 33aHHOM (DPU3MUYECKON MOJIENbIO,
UCHONb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BBIOMpaThb  (PU3UYECKYI0 MOJENb, BBIICIATh
¢usnveckre BETMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE i €€ peleHHUs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD IMOJYYEHHOTO 3HAYCHUS

(hbU3UIECKON BETMYUHBI

10.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOYKY PACCYKICHHUI C OMOpON Ha U3y4eHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

10.15

Hcnonp3oBaTe MHpH  pelICHMM Y4EeOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TOHMCKa, CTPYKTYPUPOBAHUS,
MHTEpPIpETAllMd M TPEJICTABICHUS y4eOHOM W HAay4HO-NOMYJISIPHON
uHpOpMalUY, TOJYYEeHHON M3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBATH MOTyYaeMylo HH(OPMALIHIO

10.16

[IpuBoauTE MpHUMEpHl BKJIaJa POCCUUCKUX U 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPY>KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOpETUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOMN
KHU3HH 17151 o0ecrieyeHns 0€301MacHOCTH Py 0OpalleH!: ¢ MpudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, MJIA COXPAHCHMs 3I0pPOBbS H

cOOJTI0ICHUSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM Pa3IUYHBIX COLIMAIBHBIX POJIEH,
IJIaHUpOBaTh  paboOTy  TPYIIbI, palMOHAIBHO  paclpeiciirTh
00SI3aHHOCTH U IUJIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OIIEHMBATh BKJIAJl KaXXJOTO M3 YYaCTHHKOB

TPYIIIBI B pellIeHHe paccMaTpUBaeMoi mpoodiieMbl




ITPOBEPAEMBIE JIEMEHTBI COAEPKAHUA
10 KITIACC

Kon Koxa npoBepsiemoro

paszena TeMenTa IIpoBepsiemble 3JIeMEHTHI COlePKAHUS
(N JIEMEHT

OU3NKA 1 METOJIbI HAYYHOI'O I[TIO3HAHU A

@uszuka — Hayka o npupoae. Hayunsle
. METOJIbI NTO3HAaHUS OKpYyXkaromero Mupa. Ponb
JKCIIEPUMEHTa M  TEOPUU B  IIPOLECCE

MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (PU3UKE

MognenupoBanue (u3NYeCKUX SABICHUH U
1 npoueccoB. Hayunsie runores3sl. Ouzndeckue
3aKOHBl U TeOpHUH. I'paHULBI IPUMEHUMOCTH
- buznyecKkux 3aKOHOB. [Tpunumn
' coorBercTBUs. Pombp M Mecro (Qu3MKu B
dhopmMupoBaHUHT COBPEMEHHOW  Hay4HOU

KapTUHBI Mupa, B [IPaKTUYECKON

NEeITEIbHOCTH JTIOIEH

2 MEXAHHWKA

KMHEMATHKA

Mexaunueckoe aBrkeHue. OTHOCUTEILHOCTD
2.1.1 MeXaHnuyeckoro aBmxeHusa. Cucrema oTrcuéra.

TpaekTopust

Ilepemenienue, cKOpocTh (CpeaHss CKOPOCTH,
MTHOBEHHass  CKOpOCTb) M YCKOpEHHe
2.1.2 MaTepUalbHOM TOYKM, UX IPOCKUUU HA OCHU
2.1 CUCTEMBEI KOOpJWHAT. Cnoxxenue

IIEPEMELICHUH U CIIOKEHUE CKOPOCTEH

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBOKEHUE. I'padpuxu
2.1.3 3aBUCUMOCTH KOODPJMHAT, CKOPOCTH,
YCKOpEHUS, yTH u NEpEMEIICHUS

MaTepHaanoﬁ TOYKHU OT BPpCMCHHA

2.1.4 CBobOoaHOe mazieHne. Y CKopeHrue CBOOOIHOTO




majeHust

KpuBonuneiinoe nBuxkenue. PaBHOMepHOe
ABHUKCHUC MaTepHaHBHOﬁ TOYKHN 10
OKPY>KHOCTH. YTJIOBasi CKOPOCTh, JIMHEWHas
CKOPOCTb. Ilepuon U 4acToTa.

LleHTpOCTpEMUTENEHOE YCKOPEHUE

TexHuueckue YCTPOMCTBA: CITUJIOMETP,
ABUKCHUC CHApAAO0B, HLCIHBIC W PCEMCHHBIC

nepe1ayn

[IpakTnueckue paboTHL. N3mepenne
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOUIEHUSI MEXKIY NyTSAMH, NPONIECHHBIMA
TEIOM 32  TOCJIEIOBAaTEIbHbIE  paBHbIE
MIPOMEXKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JBH)KEHUH C HA4YaJIbHOM CKOPOCTBIO, PaBHOM
Hyt0. 3ydeHune NBUKEHHS IIapuKa B BI3KOM
KUIKOCTU.  VI3yueHue  JBUIKEHHUS  Telna,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

TMHAMUKA

2.2.1

[TpuaIMn OTHOCHUTEJIBHOCTHU T'anunes.
[TepBriii 3akoH HproroHa. HMHepunaibHbIE

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. IlpuHnun cynepnosuuuu

CHUll

223

Bropoii 3akon HproTOoHa s MarepuaibHOM
TOYKM B HWHEpPUUAIBHOM cucteMe oTcuéra
(UCO). Tperuii 3akon HeloToHa mia

MaTCpHAJIbHBIX TOUCK

22.4

3aKoH BCeMHUPHOro TsAroreHus. Cumia TSKECTH.

[TepBast kocmuyeckas ckopocTb. Bec Tena

225

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUS
CKOJIb)KEHUST W CHJIAa  TpPEHUsS  IOKOsl.
Koaddunment tpenus. Cuna coOnmpoTUBICHUS

IIpH ABMXKCHUU TEJIa B dKUAKOCTH HUJIA I'a3C




227

HOCTyHaTeJ'IBHOG M BpamaTCJIbHOC IBHUXCHUC

a0COFOTHO TBEPIOTO TeTa

2.2.8

MOMEHT CHJIbI OTHOCUTEIIBHO OCH BpalllCHHUS.
[Inevo cunbl. YcaoBUsA paBHOBECUS TBEPIIOTO
tena B UCO

229

TexHuyeckne  yCTpOMCTBA:  IOJAILIUITHUKH,

ABHUXKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTrueckue padoTel. 3yueHne nBUIKEHUS
Opycka 10 HAKJIOHHON IJIOCKOCTH TOJ
NEUCTBUEM HECKOJNLKUX cuil. HcciemoBanue
3aBHCHUMOCTH CHJI YHIPYI'OCTH, BO3HHKAIOIIUX
B JAepopMupyeMOll TpPYyKHMHE U PE3UMHOBOM
oOpa3iie, OT BEIMYMHBI UX JAeQopMarium.
HccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpalllCHUA

23

3AKOHBI COXPAHEHMA B MEXAHUKE

23.1

Nmnynbc maTepuanbHOW TOYKHA, CHUCTEMBI
MaTCpraJIbHBIX TOYCK. I/IMHyHBC CHJIbl "

HU3MCHCHUEC NMITYJIbCa TCJIa

232

3akoH coxpaHeHus wumnyiasca B HCO.

PeakTuBHOE NBUKEHUE

233

PaGora cuiiet

234

MOoIIHOCTD CHJIBI

235

Kunernueckas s3Heprus MaTepuanbHONH TOYKH.

TeopeMa 0 KWUHETUYECKOUN YHEPTUH

2.3.6

IlorenumaneHas sHeprusa. lloreHumanbHas
JHEprus YIpyro nepopMupoOBaHHON
npykuHbl. [loTeHnuManbHas DJHeEprus Tena

BOJIM3U TIOBEPXHOCTH 3eMIIH

2.3.7

HOTGHI_[I/IaJ'II)HBIe N HCINOTCHLHMAJIBHBIC CHUIIHI.
CBs3b pa6OTBI HCIIOTCHIMAJIBHBIX CHUII C
N3MCHECHUCM MEXaHUYeCKOM OHEPIrun
CUCTCMBI TCII. 3aKoH COXpPAaHCHUA

MEXaHUYECKOU SHEPTUU




2.3.8

Yopyrue u Heynpyrue CTOIKHOBEHHS

TexHnueckue yCTpOWCTBA: JBUIKEHHE PaKeT,

239
BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydyeHue CBsI3U
5310 CKOpPOCTEM Tel TIpU HEYNpPYyroM yJape.

HccnenoBanne cBsi3u  pabOTBl  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOi OHCPIruu T€jia

MOJIEKYJIAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHBIE MOJIOKECHUS MOJICKYJISIPHO-
KUHETHUYECKON TEOPHHU. BbpoyHoBckoe
nskenue. uddysusa. Xapakrep IBUKEHUS U

B3aMMOJICHCTBUS YaCTHUI] BEIIECTBA

Mogenu cTpoeHuss Ta30B, KUIKOCTEH U
TBEPABIX Tel W  OOBSCHEHUE  CBOMCTB

BEIIECTBA HAa OCHOBE ITUX MOJENEH

Macca wMonekyn. KonuyecTtBo —BemiecTsa.

[TocTostHHast ABoraapo

TermnoBoe paBHOBecue. Temmeparypa u €€

u3Mepenue. [llkana remneparyp Llenscust

Monaens  uaeadbHOrO  rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOU

TCOpHUH NACAIIBHOT'O ra3a

AOcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETHYECKOW SHEPIMH TEIUIOBOIO JBMXKEHUS

yactul rasa. [llkana remneparyp KenpBrna

VpaBuenue Knanelipona — Menngeneesa.

3akoH /lampToHa

l"azoBbIe 3akoHBI. M30mpo1IecChl B U€aTbHOM
ra3¢ C IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30X0pa, n300apa

TexHuueckue YCTpOMCTBA: TEPMOMETD,

OGapomerp

3.1.10

[Tpaktuyeckne paboTel. M3MepeHue Macchbl




BO3/yXa B KjiacCHOM komHare. MccnenoBanue
3aBUCHUMOCTHU MG)KI[y HapaMeTpaMH COCTOSIHUA

pa3pexeHHOTO ra3a

32

OCHOBbI TEPMOJNHAMUMKNA

3.2.1

TepMonuHamuyeckass cucrtema. BHyTpeHHsA
OHCPTHUA TepMOHHHaMquCKOﬁ CUCTEMBI U

CIIOCOOBI €€ N3MEHEHUS

322

KonnuecTBo TemnoTel u pabota. BHyTpeHHss

SHCPTHUA OAHOATOMHOI'O UACAJIBHOTO Ira3a

323

Buael Termonepenauu: TEmIONPOBOIHOCT,
KOHBEKIUS, W3IydyeHue. TertoéMKOCTh Tena.
VYnenbHas TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TEILJIOIIECpEaauC

324

IlepBblit 3aK0H TepmoauHaMuKuU. [IpuMeHnenue
IIEPBOTO 3aKOHa  TEPMOJWHAMUKH K
u3onpoueccam. I'paduueckass UHTEpIIpeTAUSL

paboTHI Ta3a

3.2.5

TemoBble MamuHbl. [IpuHUIUNBL IEUCTBUS
TerIoBbIX MamuH. [IpeoOpa3oBanHus SHEPrun
B TemwioBbiXx  MammHax. Koaddumuent
mone3sHoro  geiicrBus  (mamee —  KIIJI)

temoBoit mamuHbl. [{ukn Kapuo u ero KITJ[

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mporieccoB B MPUPOJIE.
Tennosrie JIBUTATEIN. DKOJIOTHYECKHE

pOOIEMBI TETUIOHEPTETHKU

3.2.7

Texnuyeckue YCTPOMCTBA: JBUTaTeNb
BHYTPEHHETO CrOpaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUITHUOHCD

3.2.8

[TpakTrueckue padbotel. I3MepeHue yaenpbHOM

TEIUIOEMKOCTH

33

AT'PEI'ATHBIE COCTOAHUMA BEHHIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapoobOpa3oBanue u kKoHneHcanus. Vcrnapenue

n KUIICHUC. Y,HGJ'II)HaH TCII0Ta




napooOpa3oBaHus. 3aBHCUMOCTh TEMITEPATYpPhI

KHUIICHHUA OT JaBJICHUA

332

AOCOmOTHAS M OTHOCHUTENIbHAS BIIAXKHOCTh

BO3ayxa. HachileHHsbIi nap

333

Teépnoe TEJIO. Kpucrannnueckue u
amMophHble Tema. AHU3ZOTPONHUS  CBOWCTB
KpHUCTAJIJIOB. Kunxue KPUCTAJLIBL.

CoBpeMeHHbIE MaTepHalIbl

334

[InaBnenue u KpucCTaIM3auMs. Y AeJIbHAL

TertoTa miaBneHus. Cyoaumanus

3.3.5

VYpaBHEeHHE TEIJIOBOTO OajlaHca

3.3.6

TexHuyeckne yCTpPOWCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTUH
IIOJIy4YEHUSI COBPEMEHHBIX MAaTepHalOB, B TOM

YU CJIIC HAHOMATCPHAJIO0B, U HAHOTCXHOJIOTUHN

3.3.7

[IpakTnueckue paboTHL. Nsmepenne

BJIAJKHOCTH BO3yXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

DnexTpuzanys Ten. JeKTpuueckuil 3apsa. JBa

BUA SJICKTPUYCCKHUX 3aps110B

[IpoBOoaHUKH, IABJIEKTPUKUA Hu

MOJIYTIPOBOTHUKH

4.13

3aKOH COXpaHEHHUS DIIEKTPUUECKOTO 3apsiia

4.1.4

B3aunmoneiicteue 3apsanos. 3akod Kynona

DJIEKTPUYECKOE noJe. Hanpspok€HHoCTh
3JIEKTPUUECKOTO OJIA. [TpuHIIMI
cyneprno3unuu.  JIuHMM ~ HaOpsHKEHHOCTH

SJICKTPHUYICCKOIO I10JIA

PabGota cuim  NEKTPOCTATUYECKOTO  MOJIS.

ITorennuan. PasHOCTE TOTEHITNAIOB

[IpoBOIHUKK W JUAJIEKTPUKUA B MOCTOSTHHOM
anekTpuyeckoM — mone.  Jlusnektpuueckas

MMPOHUIIACMOCTDb




DIIEKTPOEMKOCTb. Konpaencarop.

4.1.8 DNEeKTPOEMKOCTh IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOTO KOHACHCATOpa
TexHuueckue  yCTPOMCTBA:  AJIEKTPOCKOT,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3allUTa,
o 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
41.10 IIpakTnueckue paboThI. N3mepenue

AIIEKTPOEMKOCTH KOHJICHCATOPA

4.2

TIOCTOSHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMUHbBIX

CPEJIAX

YcaoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 AJIEKTPUYECKOTro Toka. Mcrounuku Toka. Cuna
ToKa. [IocTOsTHHBIN TOK
422 Hanpsixenune. 3akon OMa 1151 yyacTka enu
423 DJIEKTPUYECKOE COMPOTUBJICHUE. Y IETBbHOE
o COMPOTHUBIICHUE BEILIECTBA
454 [TocnenoBarensHoe, napajielbHoe,
o CMEIlIaHHOE COEMHEHNUE TPOBOHHUKOB
Pabota anexTpudeckoro Toka. 3akoH JIkoyis
4.2.5
— Jlenna
4.2.6 MoOIIHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBkymmas cuna (mamee — JJC) nu
427 BHYTPEHHEE COMPOTUBIICHHE HUCTOYHUKA TOKA.
o 3akon Oma s TOJTHOW  (3aMKHYTOM)
anexTpudeckoi nenu. Koporkoe 3ambikaHue
DneKTpoHHas MIPOBOJIMMOCTD TBEPBIX
408 METAJJIOB.  3aBUCUMOCTb  COINPOTUBJICHUS
o METaJJIOB oT TEeMIIepaTyphI.
CBepXpoBOAMMOCTh
Y DJIEKTpUYECKM TOK B Bakyyme. (CBoiicTBa
o AJEKTPOHHBIX MTyYKOB
4210 [MonynpoBonuuku. COOCTBEHHAs ¥ TPUMECHAS

MPOBOJUMOCTh MOJIYTPOBOJHUKOB. CBOMCTBa




p-n nepexona. [1oaynpoBoJHUKOBbIE TPHUOOPHI

4.2.11

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DneKTpoNuTHYECKast JUCCOLIAIHS.

DIIEKTPOIIN3

4.2.12

DJIEKTPUUYECKU I TOK B rasax.
CaMOCTOATEIBHBIA M HECAMOCTOSTEIbHBIN
pazpsa. PaznuuHble TUNBI CaMOCTOSITEIBHOTO

paspsaa. Monnus. [1nasma

4.2.13

Texnuyeckue YCTpOMCTBA: aMIIepMeTp,
BOJITMETP,  PEOCTAaT, MCTOYHHKM  TOKa,
JJIEKTPOHArPEBATEIIbHBIC npudopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIIPOTUBIICHU, BAKYYMHBIU pIi(i
TEPMHUCTOPBI U (oTope3ncTopsl,

HOJIYHpOBOI[HI/IKOBBII\/'I Auoa, ralbBaHUKa

4.2.14

[TpakTrueckue paboTHI. Nzyuenune
CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne DJIC HCTOUYHMKA TOKa M €ro
BHYTpPEHHEro comnpoTtuBieHus. HaOmronenue

AIIEKTPOIIH3a




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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