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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIUTAHUS U
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyvaronmxcs 10-11 kiaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYUTBHIBAET HEOOXOAMMOCTb peali3alii MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYyMas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHUSI IPU BBIMOJIHEHUH UMH YUEOHBIX UCCIICIOBAaHUI.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pasenoB (U3HUKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (QU3HKU
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEeMaMH.

Hoess npuxnaouoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM NpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (U3MUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AeSTeNbHOCTHBIN MOJAX0J B Kypce (DM3MKU pealn3yeTcsl Mpexkie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbIE B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »sToM obOecrmeumBaeTcsl  OBIAJACHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIIENAETCS PEHICHUIO PACUYETHBIX M KAYE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. [ KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUS HA
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUHW M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJa. B kaOuHeTre (U3MKU JTOJKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
NPUHITUTIOM MHHUMAJIBHOW JOCTaTOYHOCTH H  OOECMEYMBACT ITOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 000pynOBaHHE MJIS YYEHUUYECKHX TMPAKTUYECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (pOpMUpOBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanne yMeHUWl OOBSACHATH SBICHHUS C HCIOJb30BAaHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNA O pONM (PU3UKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B

mpoliecce u3yueHus Kypca (U3uK1 Ha ypOBHE CPETHETO O0Iero oOpa3oBaHuUs:



e TMpHOOpEeTEeHHE  CUCTEMBI  3HAHUK 00  oOmMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJIFOYAS MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
3JIEMEHTHI acTPO(YU3HKHY;

e (opMHpOBaHME YMEHMA NPUMEHATh TEOPETUUYECKUE 3HAHUSA IS
OOBsiICHEeHHsI (PU3MYECKHX SIBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CHOCOOOB pEUIEHMs pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
¢uznyeckoil Monenblo, 3a1ady, MNOJApa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3/ianue (U3NYECKON MOJEIH, aIeKBaTHON YCIIOBHSIM 3a/1a4U;

e TMOHMMaHUE€ (U3MYECKUX OCHOB M MPUHIUIOB JECUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIIUSAHMS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U IPOBEACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAIM3a U HHTEpIpeTauuud HUHPOpMAaLHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

e CO3JIaHUE YCJIOBHI JJIsl Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU 1E€ATEIBHOCTH.

Ha u3yuenue ¢puznku (0a30BbIil ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoauTcs B 10 kiacce — 68 yacoB (2 yaca B HEZICIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayduHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuueitHoe  nBmkeHHWe. J[BUKEHME  MaTepuaJbHOM TOYKH MO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBUKEHHUE CHAPSJIOB, IICTTHBIC U PEMEHHBIC TIEpEayHu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBuxkeHUs Tena, OPOIIEHHOTO TMOJ YTIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPENEICHUS MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoil 3akon HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiibxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbI OTHOCUTENIBHO OcHu BpaumeHus. llnedo cumel. Ycnosus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHlL.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka 1o HaKJIOHHOM TIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MATEpUAIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrUsl. [ToTenuuanbHas SHEPTHUs YIpYyro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTECHIIMAIBHBIX CHUJI C M3MEHECHHUEM MEXaHUYECKON JHEPruM CHUCTEMBI Tell.
3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJIa Ha TPUMEPE PACTSIKECHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrtep IBUXKEHUS U
B3aMMOJECUCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHMHETHYECKOW TEOPUM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHHEe MeHnaeneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXKMOJIEKYJIIIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
W30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
DHEPrusl  OAHOATOMHOTO  HIEANBHOrO  rasa. Buael  Temuonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3JTyYEHHUE. Y IeJIbHAS TEIUIOEMKOCThH BEILIECTBA.
KonnuecTBo TEIIIOTH NpH TEIIONEpEaAYE.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh PO1IECCOB B MPUPO/IE.

TeruioBple  mamuHbl.  [IpUHOUNBL ~ JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATES BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HackllmieHHbId map. YaelbHas TeIioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTajuIM3anus. Y AelibHasl TerioTa miasjieHus. Cyonumanus.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnrogenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXpPAHEHUS
AIIEKTPUUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodeuHslil 3€KTpUYECKUi 3apsi.
Onextpuyeckoe mnosie. Hampsxk€HHOCTh 3iieKTpuyeckoro mnois. IIpuHiun



CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHUMKM UM AMAJNEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DIEKTpOCTaTHUECKas 3allluTa, 3a3eMJICHHE DJIEKTPONpHUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomwl

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [IoCTOsIHHBIN TOK.

Hanpsxenue. 3akon OMa 17151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MoimHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYILIAsl CUJIa U BHYTPEHHEE COINPOTUBICHUE HCTOYHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONMPOTHUBJIEHUSI METAIIOB OT Temrneparypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPUOOPHI.

ONeKTpuYecKnuidi TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJIHUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [Inazma.

TexHHuYecKue YyCTpPOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: aMIEepMETp,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN AHO/I,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKA U HaIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHnue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsIETCS C
y4E€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTE€MaTUKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meoicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runoresa, (punuueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHME IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE€ HAHOMATEpPHAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHU A

OcBoenne yudeOHOro mpenmera «®Pu3nMka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (06a30BbIi YPOBEHb) JOJKHO 00ECIEUUTh JOCTHXKEHHUE CIIEIYIONINX
JUYHOCTHBIX, METAINIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npenmMera «Dusmka» TOJKHbI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEKIEHHM, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEITEIBHOCTH B MPOLECCE PEaIu3alli OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEJILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEUETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTHUYECKHUX LICHHOCTEM;

FOTOBHOCTh BECTU COBMECTHYIO NICSITEIBHOCTh B MHTEpEcax IPa)xdaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHON OpraHU3aIlNY;

YMEHHUE B3aUMOJEHCTBOBATH C COLUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HA3HAYCHHUEM;

TOTOBHOCTb K TYMAQHUTAPHOU U BOJIOHTEPCKOM JIESITEIILHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTIMTAHMA:



chOpMHPOBAHHOCTh POCCHICKOM TPaXXJaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC DPEIICHWSI,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyiero pu3ndeckoi Hayke;

5) TPy10BOT0 BOCTIMTAHUSI:

UHTEpEC K pa3iu4HbIM cdepaM MpodhecCUOHATBHOU NEATeIbHOCTH, B TOM
YHUCJIE CBA3AHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyyuieit mpodeccun U peau30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rMIecKOr0 BOCIIUTAHUSI:

c(hOpPMUPOBAHHOCTh JIKOJIOTMYECKOM KYJIbTYpbl, OCO3HAHHUE TJIO0ATBLHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIEeM;

TUIAHUPOBAHUE U OCYIIECTBICHHUE JICUCTBUN B OKPYKAFOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOWUYUBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacuIMpeHre OmbITa JEATEbHOCTH AKOJOTHMYECKON HampaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM MO (PU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTU HAy4YHOW JEeATEeIbHOCTH, TOTOBHOCTH B IIpOIECCe
u3yuyeHus: (U3UKU  OCYIIECTBJIATH  TMPOEKTHYKD W HCCIEI0BATEIIbCKYIO
JEATEIIbHOCTh MHANBUIyaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUA
ba3oBble JJornueckue aAelcTBUA:
CaMOCTOATENBbHO  (QOpMYyJNHMpOBaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;



ONPENENATh LIENU JEATENbHOCTH, 3aJaBaTh IMapaMEeTpbl W KPUTEPUU HX
JOCTHKCHHS,

BBISIBJISITH  3aKOHOMEPHOCTH M TIPOTHBOpPEYMsI B paccMaTpUBaeMBbIX
(U3NYECKUX SIBICHUSAX;

pa3pabarbiBaTh IUIAaH pELIEHMs] MPOOJEMBbl C YUYETOM aHAIU3a MMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B ACSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBHAX  PEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

BJIA/J€Th HAYYHOM TEPMHMHOJOIHEH, KIIOUYEBBIMU IMOHATHSMH W METOJaMHU
bu3nYecKoil HayKH;

BJIa/IETh HAaBBIKAMH Y4eOHO-MCCIIEA0BATEIBCKONW U MPOSKTHOW ACSITENIbHOCTH
B 00y1acTU (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (PU3HUECKOTrO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METOJI0B IO3HAHUS;

BJAJ€Th BUAAMU JIEATEIBHOCTU 110 IMOJYYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAlY, MPEeoOpa3OBaHUI0 M TPHUMEHEHUIO B PAa3IMYHBIX YYEOHBIX
CUTYaLUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITH NPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Yy €€ pelIeHHs,, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP:)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHs 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (u3MKe B MPAKTHYECKYIO 00IacTh
KU3HECATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI ¥ PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora c nundopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4YeHHUs MHPOpMAIUU (PU3NUECKOTO COAEpKAHUS U3

UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBIISATh IOWCK, aHaJM3,



CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETAlni0 MHPOPMAIMU Pa3IMYHBIX BHUIOB U (Popm
NPECTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpPeACTBAa  MHQPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHH3AI[MOHHBIX
3ajady Cc CcOONIOAEHHEM TpeOOBAaHMM DJPrOHOMHKHM, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcOCOEpeXEeHHs, TMPaBOBBIX M JTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 06€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOTO COJCpKAHUS B Pa3IUYHBIX (opMarax ¢
y4€TOM Ha3zHAYCHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTU3alllu.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

OCYUIECTBJIATH OOLIEHUE HA YPOKax (PU3HKU U BO BHEYPOUHOU JESATEIBHOCTH;

pacno3HaBaThb NPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTWUYHO H3JIaraTh CBOI0 TOYKY 3PEHHs C HCIIOJIB30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
padoThI;

BbIOMpaTh TEMATUKYy W METOJIbl COBMECTHBIX IEHCTBHI C y4éToM 0OLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 Yj€Ha KOJUIEKTHBA,;

NPUHUMATh [EJIW COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHUCTBUA TO €€ MNOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensaTh poiau € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa W KAXKIOTO Yy4YaCTHHKA KOMAaHIBI B
o0l pe3yJsibTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKThI, OLIEHMBaTh WJEU C TO3ULUUA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYULIECTBJISATh IO3UTHUBHOE CTPATErMYECKOE IOBEACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:
CaMOCTOSATEIILHO OCYIIECTBIISATh MO3HABATEIbHYIO NESITEILHOCTh B 00JaCTH
(GU3UKM W aCTPOHOMUH, BBISBJISATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;



CaMOCTOSATEIILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a/1a4, TUTaH BBIMTOJTHEHUS MTPAKTUUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OIICHKY HOBBIM CUTYaIIHUIM;

pacuMpsATh paMK{ y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUM;

JenaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBATh €ro, Oparh Ha cels
OTBETCTBEHHOCTH 32 PEIICHUC;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

criocoOCTBOBaTh (HOPMHUPOBAHUIO M TPOSBICHUIO J3PYIAUIIMA B 00JacTu
(hU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHTYyaIlUsIM, BHOCHUTHb KOPPEKTHUBHI B NIESITECIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IIECJISIM;

BJIAJCTh HABBIKAMHM  TIO3HABATENBHON  pedieKCMH  KaK  OCO3HAHMS
COBEPIIACMBIX JIEUCTBHA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB H
OCHOBAHHUII;

WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OIICHKU CHUTYyaIllil, BEIOOpa BEPHOTO
perieHus;

yMETh OIIEHHWBATh PUCKH U CBOEBPEMEHHO NPUHUMATH PEIICHUA MO HX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHMX TIPH aHAM3e pe3yIbTaToOB
NEeSATEeTbHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTyMEHTBhl JPYTHUX TMIPU aHAJU3€ pe3yJIbTaTOB
NEeSATETbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mporecce gocTiKeHUS JTUYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS MPOTPAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHHUs Yy OOyYarOITUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAMOJIar oA
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHU, BKIIFOYAIOIIETO CIIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHATIBLHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOW AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0e;

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aIalTHPOBAThCA K
HYMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIINH, BKIIOUAIONICH CTPEMJICHUE K JOCTIKCHUIO TETH U
yCcrexy, ONTHMU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;



HIMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUINX CIOCOOHOCTh BBICTPAaUBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTb KOH(PIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpAa, B Pa3BUTUU COBPEMEHHOM TEXHHUKUA M
TEXHOJIOTUH, B IPAKTUYECKOU JACATEIBHOCTH JIIOAEH;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyYCHHBIX (UBUYECKUX MOJCICH:
MaTepHuaibHas TOUKa, MHEepIMaIbHasl cCUCTeMa OTCU€Ta, abCOTIOTHO TBEPOE TEIIO,
UJCaJIbHbIN ra3, MOJEIN CTPOEHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] PU PelIeHUH PU3NYECKUX 3a]1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKU:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHHue TeJ, IBWKEHUE IO OKPYKHOCTH, HHEPIHUS,
B3auMOJIeHcTBUE Tell, nuddy3usi, OpOYHOBCKOE JIBMKEHUE, CTPOCHUE KUIKOCTEN
U TBEPJIBIX TEJ, U3BMEHEHUE 00bhEMA TeJl MPU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, UCIApEHHUE, KOHACHCAIUS, IUIABJICHUE, KPUCTALIU3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
coCylle, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOIECCax,
AJIEKTpHU3aIUs TeJl, B3aUMOJIEHCTBUE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBXKEHUE, HCIMOJB3Yysl (U3UYECKUE BEIWYUHBI:
KOOpAMHATa, MyTh, MNEPEMELIEHUE, CKOPOCTh, YCKOPEHHME, Macca Tejia, CHuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTEHIHUAIbHAS SHEPIusi, MeXaHU4ecKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH OMUCAHWW TPABUIHHO TPaKTOBATh
(U3UYECKUIT CMBICT MCHOJIB3YEMbIX BEIMYUH, MX OOO3HAUYCHHS M EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIMUYHMHY C APYTUMU
BEJINYMHAMU;

OMKUCHIBATh M3YyUYECHHBIE TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIE SIBICHUS,
UCIIONB3Ysl (U3MUeCKue BEIMYMHBI: JABJICHHE Ta3a, TeMmIleparypa, CpeaHss
KMHETHYECKasi PHEPTysi XaOTUYECKOTO JBMXKCHUS MOJICKYJ, CPEIHEKBaIpaTUUHas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSA SHEprusi, padoTra rasa,
KOO (PHUIIMEHT TMONEe3HOTO JCWCTBHUS TEIUIOBOTO JIBUTATENsl; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBAaTh (U3MYECKUH CMBICT HCTIOJIB3YEMBIX BEIWYWH, WX



0o0O3HAaUEHUsS W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3UYECKYI0 BEJTMYHUHY C IPYTUMH BEIMUUHAM;

OMMKCHIBATh U3YYCHHBIE JICKTPUUECCKUE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHEC
sBJICHUS (IIPOLIECCHI), UCTIONIB3Ys (PU3NYECKHUE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIIEKTPUUECKOE TOJIe, HAMPSXKEHHOCTD TMOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIUAJIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPAKTOBAaTh (PU3WYECKHIA CMBICT HCIOJIB3yEMBbIX
BEeIIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; yKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIUE
JAHHYI0 (PU3UYECKYIO BETUUYUHY C APYTUMHU BEIMYUHAMM;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DSHEPIHH, 3aKOH COXPaHCHHUS WMITYJIbCa,
MPUHITUN CYTIEPIIO3UIIAA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYJSIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETUYECKON PHEPTUU TEIIOBOTO JABUKEHUS MOJIEKYII C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHHS
AIEKTPUUECKOTO 3apsiia, 3akoH KyloHa, TpW 3TOM pa3inyaTh CIOBECHYIO
(GOpMyYTHUPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BHIPAKCHHWE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIMIBI JCHCTBUS MAalllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3audaTh YCJIOBHS MX O€30MMACHOTO WCIOJIb30BAHUS B
MMOBCEHEBHOM JKU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUM, MPU ITOM
dbopmympoBaTh TpobiieMy/3aady ¢ THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh yCTaHOBKY W3 TMPEIIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
bopMyJIMpPOBATH BHIBOJIHI,

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBINA CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJICNOBATh  3aBUCHUMOCTH  MEXIYy  (U3HYSCKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHUPOBAaTh YCTaHOBKY,
(bUKCUpOBaTH PE3yJIbTAThl TMOJTYYECHHOW 3aBUCHUMOCTH (PU3NYECKUX BEITUYHH B
BU/JIe TaOJIUIl U TPpaUKOB, A€NaTh BEIBOBI IO PE3yJIbTaTaM MUCCIICI0BAHMS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOTO DJKCIEPUMEHTa, Y4YeOHO-UCCICNOBATEILCKOW W IMPOCKTHOM
JESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEITHHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCITOJNIB3YS (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJ1auu



BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YE€HHOTO 3HaUeHUs (PU3NUYECKOI BEININHBI;

pelaTh KaueCTBEHHbIE 3aJau: BHICTPAUBATh JIOTUYECKU HEPOTUBOPEUHUBYIO
LENOYKY pacCyk JE€HUH C ONOpOH Ha H3YUYCHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
MH(POPMAILMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTaBICHUs y4eOHOW U HAy4YHO-TIONMYJISIPHOM MH(pOpMalUH, MOITYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMY0 HH()OPMALINIO;

MPUBOJIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOIECCOB OKPYKAIOMIETO MHpa, B pa3BHUTHE
TEXHUKHU U TEXHOJIOTHi;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpHU OOpAIEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHUYECKOTO
MIOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTaTh B TIpyNIE C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALMOHAIBHO PpacHpeleisiTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYyalMsIX, aJC€KBAaTHO OLIEHUBATH
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB T'PYIIHI B PEIICHNE PacCMaTpUBAEMON IPOOIIEMBI.
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IHOYPOYHOE INTAHUPOBAHHUE

10 KJTACC

Ne

o/ Tema ypoka
n

®dusuka — Hayka o npupoae. Hayunsie
METO/Ibl TIO3HAHUS OKPYKAIOILEro MUpa
(Bxnan oTeuecTBEHHBIX YUEHBIX B
M3Y4YEHUU IPUPOJIHBIX SBICHUI)

@.I". Ponb 1 MecTO (hU3uKH B
dbopMUpOBaHUN COBPEMEHHOM HAay4YHOI
KapTUHBI MUPA, B IPAKTHYECKOU
JNeATeILHOCTH JIFOAeH

MexaHnueckoe JBUKEHHE.
OTHOCHTEIBHOCTD MEXAaHUYECKOTO
nerxenus. [lepemenienue, ckopocTs,
YCKOpEHHE

@.I". Ananus rpaduueckux 3aaay.

PaBHOMepHOe HpﬂMOJ’IHHCfIHOG JABHKCHUC

PaBHOYCKOpeHHOE NPSAMOIMHENHHOE
JIBIDKCHUE

CBo0OoniHOe najieHne. Y ckopeHue
CBOOOJTHOTO Ma/ICHUS

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

[MpakTnyeck
ue padboTbl

Jlara
H3yUeH
us

JIeKTPOHHBbIE U(PPOBHIE

oOpa3oBaTe/ibHbIE
pecypcsbl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c32e2

bubmuorexa [JOK
https://m.edsoo.ru/ff0c33e6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3508

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c372e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c39cc



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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KpuBonuneiinoe npuxkenue. [[Buxenue

bubmuoreka [JOK

-
MaTepUAIbHON TOUKH MO OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunuun otHocutenbHocTH ["anunes.

8 HNueprimanbHbIe CUCTEMBI OTCYETA bubmorexa [JOK

pit . ’ https://m.edsoo.ru/ffO0c3be8
IIepsriit 3ak0H HproTOHA
Macca tena. Cuna. [Ipunmun
9 cyneprosuinu cui. Bropoi 3akon bubmorexa [JOK
yrep ' P . https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuanbHON TOUKU
Tpetuii 3akon HeroToHa niis

10 MaTepUAIbHBIX TOYEK bubnnoreka [JOK
®.I'. AHann3 TEKCTOBBIX 3a7a4 «3aKOHBI https://m.edsoo.ru/ffOc3be8
Hreroronay
3aKkoH BceMUpHOTO TsaroTreHus. Cuna

1 TsKeCTH. [lepBast kocMHUUecKast CKOPOCTh bubnuorexa [JOK
( 7)Ku3Hb 1 AeATENBHOCTD https://m.edsoo.ru/ff0c3d00
K.2.lluonkoBckoro)

bu6mmoreka [IOK
12 Cuna yopyroctd. 3akoH 'yka. Bec Tena
yupy y https://m.edsoo.ru/ff0c3el18
Cuna tpenust. Koaddunuent tpeHus.
13 Cuna CI(:H OTHBHCI;I)H(I:I pu I[anceHI/m Tela bubmorexa HOK
p p https://m.edsoo.ru/ff0c3f76
B JKMJKOCTH HJIH Ta3e
[TocTynaTenbHOE 1 BpaliaTebHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnuoteka [JOK
MowmenT cubl. 11nedo cuisl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBeECHUsI TBEPJIOTO Tea
NMitynec MaTepUAIBHONW TOYKH, CUCTEMBI

bu6mmorexa [IOK
15 MaTepHalbHBIX TOUEK. IMIyJIbC CHIIBI.

3akoH COXPAHCHUS UMITYJIbCA.

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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PeaktuBHOE NBHXKEHUE
(Pa3BuTHE KOCMHUYECKHUX TEXHOJOTHH B
Poccun)

16

Pabora n MOIIHOCTH CHIJIBI. Kunernueckas
JHEPIUs MaTepuaIbHON TOUKU. Teopema
00 U3MEHEHNU KHHETUYECKOW IHEPTUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

17

18

[TorenunaneHas sHeprus. [loreHnnanbHas
SHEPTUs ynpyro aeGopMupoBaHHOK
npykuHbl. lloTeHManbHas S3Heprus Tena
BOJIN3M TIOBEPXHOCTH 3EMITH

IloTeHnManbHBIC U HEOTECHIIMAIBHEIC
cuibl. CBsi3b paOOThI HETIOTEHIIUATBHBIX
CHJI C N'3MEHCHHEM MEXaHHISCKOM
SHEPTUU CUCTEMBI TeJ. 3aKOH COXpPaHEHUS
MEXaHUYECKON YJHEPTrUn

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

@.I". JlabopaTopHas padbora
«HccnenoBanue cBsizu pabOTHI CHITBI C
W3MEHEHUEM MEXaHWYECKOW SHEPTUH Tella
Ha TIPUMEpPE PACTSHKEHUS PE3UHOBOTO
KIyTay

20

21

22

Konrtponbnas pabora no reme
«Kunemaruka. Jlunamuka. 3akoHBbI
COXPAHEHHUS B MEXaHUKE)

OcCHOBHBIE NIOJIOKEHUS MOJIEKYJIIPHO-
KMHETHYEeCKOU Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

(PaboTst M.B.JIomonocoBa)

XapaKTep JBIKSHUS M B3aUMOACHCTBHUS

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc?2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
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YyacTHI] BeniecTBa. Moienu cTpoeHust
ra3oB, KUIKOCTEH U TBEPABIX TEIl

23

24

25

Macca monekyn. KonuuecTBo BemecTsa.
[TocTostnnas ABoraapo

TermoBoe paBHOBecue. TemnepaTtypa u e€
m3mepenue. [llkana remneparyp Llenbcus
@.I'. MeToabl U3MEPEHUS TEMIIEPATYPHI.

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcouroTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

(Ku3Hb 1 1eSTENbHOCTD
J.1.MenneneeBa)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH J/lambToHa. ["a30BBIC 3aKOHBI

JlaboparopHas pabota «MccrnenoBanue
3aBUCHUMOCTHU MEX]y ITapameTpaMu
COCTOSIHUS Pa3pEKEHHOIO ra3ay

I/I30Hp0ueccm B UACAJIBHOM Ira3€ M uX
rpa(pnqecxoe MMpEaACTaBJICHUC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss sHEeprus
TEPMOJIMHAMUYECKON CUCTEMBI U CITIOCOOBI
e€ n3Menenus. KoanyecTBo TENIOTHI U
pabota. BHyTpeHHss sHeprus
OJHOATOMHOI'0 HUSalIbHOTO ras3a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Buae Tennonepenaun

bu6mmorexa [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

O.I'. «TemnonpoBOIHOCTb PA3IMYHBIX

https://m.edsoo.ru/ff0c5c36

MaTepuasoB»
VY nenpHas TENI0EMKOCTh BELIECTBA.
32 KomuuectBo TemnoTs! npu bubmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Terionepenade. AauadaTHeIi mpouecc
33 [lepBblii 3aKOH TEPMOJMHAMUKH U €T0 bubnnoreka [HOK
IIPUMEHEHHUE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTh npo1ieccoB B MPUPOIE. bubmmoreka [JOK
BTopoii 3ak0oH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevictus u KI1J TrermoBoit bubmuorexa [JOK
MaIInHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KIT/I
37 @.I". Dxonoruueckue MPoOIEMBbI
TEIIOPHEPTETHKHU
38 O06o6mmarmuil ypok «MoJteKyspHas bubnnoreka [JOK
¢usnka. OCHOBBI TEPMOIMHAMHUKID) https://m.edsoo.ru/ff0c6938
KonrtponbHas pabora no reme
39 «MonexynspHas ¢puznka. OCHOBBI bubmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnnorexka [JOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS U OTHOCHTCILHAS bu6nmoreka [JOK
BJIAKHOCTh BO3/lyxa. HackIieHHbli map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramimueckue n
42 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubnuoreka [IOK

KpucTauIoB. JKHIKUE KPUCTAILIBI.
CoBpemMeHHbIE MaTepUalIbl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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43 [InaBnenue u KpuctaymMsanus. Y 1enbHas bubnuoreka [IOK
tertoTa riaBienus. Cyomumanus https://m.edsoo.ru/ff0c6708

bubmuorexa [JOK

44 VpaBHeHHE TEILIOBOrO OajlaHca

PaBHEHHE TEIIOBOT i https://m.edsoo.ru/ff0c6820

45 DJneKTpu3anus Tei. INeKTPUIECKUun bubnmoreka [JOK
3apsA. JlBa BUIA SJIEKTPUUECKHUX 3apSAI0B https://m.edsoo.ru/ff0c6bcc
[TpoBOIHUKY, TUATIEKTPUKH H
MOJIYIIPOBOJHHUKH. 3aKOH COXPaHEHHUS

46 SHGIZ]T pnqecioro 3apsaa ’ bubmorexa LHOK

p A https://m.edsoo.ru/ffOc6bcc
@.I". Ananu3 Tekcra «OJIeKTpu3anus B
TEXHHKE U OBITY YeJIOBEKa»

47 B3aumopeiictue 3apsioB. 3akoH KynoHa. bubnnoreka [JOK
To4YeuHBIi 2JIEKTPUYECKHUN 3apsi] https://m.edsoo.ru/ffOc6ce4
Hanpsx€HHOCTB 2JIEKTPUYECKOTO TOJIS.

48 [TpuHIIUD CYHEPIIO3ZUIIAN DIEKTPUUESCKAX bubmmorexa [TOK

P uu yHep B . P https://m.edsoo.ru/ff0c6df2
nosiei. JIuHuM HanpsHKEHHOCTH

49 Pabota cuit sieKkTpocTaTHuecKoro moJisi. bubnuotexa [JOK
ITorennuan. PasHoCTh MOTEHIINAIOB https://m.edsoo.ru/ffOc6f00
IIpoBOIHMKY U OUDIEKTPUKU B

50 anI::KT I(l)CTaTI/I‘IGI([JKOM noljm bubmorexa LOK

P ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckasl MpOHUIIAEMOCTh
N bubmuorexa [JOK
51 DnexTpoéMrocTh. Konaencaro
JICKTPOCMKOCTE fercaTop https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIOCKOTO
52 KOHJIIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmorexa LOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOPa
53 @.I'. Jlaboparophas pabota "H3mepenue


https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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IIEKTPOEMKOCTH KOHZAEHcaTopa"

54

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAILHOTO
amnmapara, CTpyWHOTO IpUHTEpA.
DJIeKTpOoCcTaTUYECKas 3alluTa. 3a3eMJICHUE
AIIEKTPONPUOOPOB

55

56

57

58

59

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cymectBoBanusl. [locrosunslii Tok. Cuiia
toka. Hanpsixenue. ConpoTuBIIeHHE.
3akon Oma aJig y4acTka 1enu

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOJHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIAHHOTO COSIMHCHHS PE3UCTOPOBY

PaboTa 1 MOIIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyins-Jlenua

3axon OMa 715 OJIHOM (3aMKHYTOI)
anekTpuueckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«M3mepenne DJIC UCTOUYHMKA TOKA U €r0
BHYTPEHHETr0 COPOTUBIICHUSDY

KonTponbHas pabora no teme

"OnexTponuHamuka" / Beepoccuiickas
npoBepoyHas paboTa

0.5

0.5

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

61

O06o0maromuii ypok « JIeKTPOIUHAMUKAY)
/ Beepoccuiickast mpoBepodHasi paboTa

SJ'ICI(TpOHHaH MMPOBOAUMOCTD TBép,Z[BIX
METaI0B. 3aBUCHMOCTD COITPOTUBJICHHUA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
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METAJIJIOB OT TEMIIEPATYPBHI.
CBepXIpoBOJIMMOCTh

(Kuznp u nestensHocTh K. M. Andepona —
COBETCKOTO U POCCUHCKOTO YYEHOTO —
busuka)

DneKkTpuueckuil Tok B Bakyyme. CBolicTBa

62 3JIEKTPOHHBIX ITyYKOB
[TomynpoBoAHUKH, KX COOCTBEHHAs U

63 npuMecHas poBoauMocTs. CBoMcTBaA P— bubnnorexa [HOK
n-nepexoxa. [lomynpoBogHUKOBBIE https://m.edsoo.ru/ffOc84ae
puOopbI
DNEKTPUUECKUH TOK B pacTBOpPax U

64 pacIiaBax 3JIEKTPOJIUTOB. bubnuoreka [IOK
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DJIEKTPUUYECKHI TOK B ra3ax.

65 CaMocToATEIbHBIA U HECAMOCTOSATEIbHBIN bubmmorexa LIOK

https://m.edsoo.ru/ff0c84ae

pazpsaa. Monnus. [1nasma
@.I'. DnexTpuyeckue NpudOPHI U

66 YCTPOMCTBA U UX NPAKTUYECKOE bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e3011acHOCTH
KonrtponbHas pabora no reme

67 «Qnekrpocrartuka. [locTosHHBII bubnnorexka [JOK
NEKTPUYECKUI TOK. TOKHM B pa3inuuHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

68 O6o6maromuit ypok o Temam 10 knacca bubmmorexa [TOK

https://m.edsoo.ru/ff0c8f6c
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OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME



IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

10.1

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMUPOBaHUHM COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKON JEATEIbHOCTH

moaei

10.2

VY4YUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepualbHas TOYKa, MHEpLUalbHAs cHCTeMa OTCYETa, aOCOJIIOTHO
TBEPOE TEJO, UICAIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUN 3apsl — IpU PEIICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (u3mueckue sBieHUs (IPOIECcCh) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISIPHO-KUHETHYECKON Teopuun
CTPOEHHs BEIleCTBA M  JJIEKTPOJMHAMHUKH: DPABHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOEe ABMIKEHHE, CBOOOIHOE MaJieHue
T€d, JABUXKEHHE IO OKPYXHOCTH, MHEpLHUs, B3aUMOJECHCTBUE TEI;
nuddy3usi, OpPOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKHIAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe oO0béMa Tel TNpU  HarpeBaHHUU
(oxJlaXxIeHnHn), TEMJIOBOE paBHOBECHE, HCIApeHHe, KOHAEHcalus,
IJIaBJI€HUE, KPUCTAJUIM3alMs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBIIICHNE JABJICHUS T'a3a MPU €ro HarpeBaHUM B 3aKPHITOM COCY/IE,
CBA3b MEXJAy IapaMeTpaMH COCTOSIHMS Ta3a B M30MpoLeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, UCHONb3ysd (usnueckue
BEJIMYUHBL: KOOPJIHMHATA, IIyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tella, CWJIa, WMIYJbC Tela, KHHETUYECKas DHEPIrus,
MOTEHIMaJbHasE OSHEprus, MeXaHWdeckas pabora, MexaHHW4ecKas
MOIITHOCTh; TIPU ONMCAHUH NMPABHILHO TPAKTOBATh (U3NUECKUNA CMBICI
HCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAuY€HUs M €AUHHULbI, HaXOAWUTh
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (U3NYECKYIO BEIIMYUHY C APYTUMU

BCINMYMHaMU

10.5

OnuceiBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA TE€I U TEILUIOBBIC




10.6

10.7

10.8

SIBJICHUSI, HUCHOJB3ys (U3MUECKHUE BEJIUYMHBI: JaBIICHUE Ta3a,
TEMIEpaTypa, CpPEAHssl KHHETUYECKas JHEPrus XaOTHYECKOTO
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSS  JHeprusi, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBHUTATENS, IPH
ONHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMBIX BEJIMYMH, MX O003HAUCHHS W EJAUHHUIIBI, HAXOIUTh
(bopMyIIbl, CBSI3BIBAIONINE JAHHYIO (PH3HUYECKYIO BETHUUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh H3yuEHHBIE JJEKTPUUECKHE CBOWCTBAa BeEIECTBA U
JJEKTPUYECKUE  sIBJIEHUA  (IPOLIECChl), HUCMOIb3ysd  (U3UUecKue
BEJINYUHBI: JJCKTPUUYECKUN  3apsil, AIIEKTPUYECKOE  TOJIE,
HanpspKEHHOCTh  TOJISA, TOTEHIMAN, Pa3HOCTh IOTEHIUANOB; MpU
OMMCAaHUU TPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HUCIOJIb3YEMbIX
BEIMYHMH, WX OOO3HAYCHHUS W CIUHUIBI, YKa3blBaTh (POPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYyl0 BEIUYMHY C JAPYTHUMHU

BCINYNHaMUN

aHaJIM3UpoBaTh (PU3MUYECKHE TMPOLECChl M  SBJICHMS, HCHOJIb3Ys
¢u3nyeckye 3aKOHbI U MIPUHLMUIIBL: 3aKOH BCEMUPHOTO TsArotenus, |, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOH SHEpPruH,
3aKOH COXpaHEHMsI UMITyJIbCa, MPUHIUI CYNEPIO3ULIUN CUJI, TPUHLIUIT
paBHONpABUs HMHEPLUUAIBHBIX CUCTEM  OTCUYETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHsI BEILECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeIHell KUHETHMYECKOH SHEpruu TEIUIOBOrO IBM)KEHHUS MOJIEKYd C
aOCOJIIOTHOW TEMITepaTypoil, MEepPBBIA 3aKOH TEPMOAMHAMHUKH; 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOro 3apsaa, 3akoH Kynona; mpu sToMm
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCKOoe

BBIPAKEHHUE U YCIIOBUS (TPaHUIIbl, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATH OCHOBHBIE MPHUHIMIBI JEUCTBUS MaIlWH, NpPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3ivyaTh YCIOBUS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIISTOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOLIECCOB C MCIIOJIH30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TTPH
sToM (opmynHpoBaTh mTpoOiieMy (3aJady) W THIOTE3y Y4eOHOro
OKCIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIIOKEHHOTO

000py10BaHusl, IPOBOJAUTH OMBIT U (POPMYIHPOBATH BHIBOBI

10.10

OCYI].[CCTBJ'ISITB mpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMANbHBINA CIIOCO0 U3MEpPEHHs U




HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEJIMYMHAMH C
HCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHMI; NPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (PMKCHpPOBATh pe3yJabTaTbl MOJYYCHHOH 3aBUCUMOCTH
(u3MYeCKUX BEUYHMH B BUE TAaOIUI U rpadUKOB, A€JIaTh BHIBOJBI 110

pe3yibTaTaM UCCIECA0BAHMA

CobmromaTe mpaBwiia  0€30MacHOrO0  TpyJda MNP  MPOBEICHUHU
UCCIICIOBAaHU B  paMKax y4yeOHOro SKCIEpUMEHTa, Yy4eOHO-
HCCIIEIOBATENILCKOW U MPOCKTHOM AEATEIbHOCTH C HMCIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHHUS

10.13

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DPU3NYECKON MOJENbBIO,
UCHONb3ysd (U3UYECKUE 3aKOHbl U TNPHUHLMIBI, Ha OCHOBE aHalIM3a
yCIOBUSA  3alaud  BbIOMpaTh  (PU3MYECKYIO MOJEIb, BBLACIATH
¢busnveckne BETUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE Ui €€ pelieHus,
MIPOBOAUTH PAcUE€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BbICTPAaUBATb JJOTN4YCCKHU
HCTIPOTUBOPCUUBYIO LCIOYKY paCCYDKI[CHI/Iﬁ C OHOpOI71 Ha N3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTh MOpU  pelICHMH Y4YeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOMCKA, CTPYKTYpHpPOBaHHUS,
UHTEpIpeTalMi W MPEJICTaBICHUsS y4yeOHOW M HAay4YHO-TIOMYJISIPHOM
uH(pOpMalUY, TOJYYEHHOW M3 Pa3IMUHBIX UCTOUYHUKOB; KPUTUUYECKH

AHAJIIM3UPOBATDH ITOJTYy4aCMYHO HH(bOpMaI_II/IIO

[IpuBoaMTH TpHMEpBI BKJIaJa POCCHUHCKUX U 3apyOEKHBIX YUEHBIX-
(¢u3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIEro
MUDpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B TOBCEAHEBHOU
KU3HM 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ IpUOopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHUYCCKOT'O ITOBCACHUS B Oprmaromeﬁ cpeae

PaGoTtatre B rpymnie ¢ BBIIOJTHEHUEM PA3JIUYHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBAaTh  pabOTy  TPYMIbI, PalUOHATBHO  PACHpPEENTh
00S13aHHOCTH ¥ IUJJAHUPOBATh JAESATENbHOCTh B HECTaHIAPTHBIX
CUTyallUsiX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

IPYNIBl B PELICHHE pacCMaTPUBAEMON MTPOOIIEMBI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon Koxa npoBepsiemoro
pasnena 3JIeMeHTa

11

1.2

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uzuka — Hayka o npupoae. Hayunbie
METObI MMO3HAHUS OKpYKaroliero mupa. Posb
JKCIIEpPUMEHTa M TEOpUHM B  Ipollecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3uke

MopnenupoBanue (U3MYECKUX SBICHUM H
npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TEOpUU. ['paHULIBl TPUMEHUMOCTH
(buznuecKux 3aKOHOB. [Tpuamn
cooTBeTcTBUs. Ponb u Mecto ¢usuku B
(hopMupOBaHUH COBPEMEHHOM HAay4YHOU
KApTUHBI MHUpa, B IPaKTUYECKOU

NEeITEeILHOCTH JII0IEH

MEXAHUKA

##HPartH#KMIHEMATUKA

2.11

Mexaan4deckoe JABHKCHUC. OTHOCHUTENLHOCTh
MCXaHHUYCCKOI'O ABHKCHUAI. Cucrema orcuéra.

Tpaexropus

2.12
2.1

2.1.3

2.14

[lepemerienue, ckopocTh (CpenHsisl CKOPOCTb,
MTHOBEHHass  CKOPOCTb) M YCKOpPEHHE
MaTepuaibHON TOYKHM, UX HPOEKIMU Ha OCU
CHUCTEMBI KOOPJIWHAT. Cnoxenue

MIEPEMELLEHUH U CIIOKEHUE CKOPOCTEN

PaBromepHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBUKCHUE. I'paduku
3aBUCUMOCTHU KOOpPJMHAT, CKOPOCTH,
YCKOpEHHUS, Iy TH u repeMenieHus

MaTepHaHBHOﬁ TOYKHU OT BPpEMCHHA

CBoOoaHOe najieHne. Y CKopeHue cBoOOOTHOTO




nagcHus

2.15

Kpusonnuelinoe nBuxeHue. PaBHOmepHOE
JBUKCHHE  MaTepUaJbHOM  TOYKM 11O
OKPY’KHOCTH. YTIJIOBas CKOpPOCTb, JIMHEHHas
CKOPOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEMHUTEIIFHOE YCKOPEHHE

2.16

Texuuueckue YCTPOMWCTBA: CIIUJIOMETD,
JIBUKCHUE CHApsANOB, LCMHBIE M PEMEHHBIC

nepenadn

2.1.7

[IpakTueckue paboTHL. Hsmepenue
MTHOBEHHOMN CKOPOCTH. UccnenoBanue
COOTHOILUEHUS MEXIY MYTAMHU, MPOUIECHHBIMU
TEJIOM  3a  TOCJIENOBAaTEIbHBIE  pPABHBIC
IIPOMEKYTKH BPEMEHHM TP PAaBHOYCKOPEHHOM
JBUKEHUU C HAYaJbHOM CKOPOCTBIO, pPaBHOU
Hyr0. V3ydueHue NBUKEHHS IIApUKA B BA3KOM
KUOKOCTU.  V3ydyeHwe  JBUXKEHUA  Telna,

OpOILIEHHOT0 TOPU30HTAIBHO

2.2

2.2.1

2.2.2

#HPari#H## IMHAMUKA
[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHepuumanbHble
CUCTEMBI OTCYETA
Macca tena. Cuna. IlpuHnun cynepnosunuu

CHUJI

2.2.3

224

Bropoit 3akoH HproToHa 11 MarepuanibHOU
TOYKM B HWHEPLUAJIBHOW CHUCTEME OTCYETA
(UCO). Tpernit 3akoH Herlotona mus

MaTCpHUaJIbHBIX TOUCK

3akoH BCCMUPHOT'O TATOTCHHA. Cuna TsSKecTH.

IlepBas xocMuueckast ckopocTs. Bec tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIb)KEHUSI M CHJla  TPEHUS  IOKOS.
Koapduument tpenus. Cuna cConpoTUBICHUS

IIpH ABMXKCHUU TEJIa B d)KUAKOCTH HUJIM I'a3€




2.3

2.2.7

2.2.8

2.2.9

[TocTynarenbHOe M BpamaTelbHOE JBUKEHUE
a0COJIIOTHO TBEPOTO TeJa
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpAIllCHHS.

[Inedo cunbl. YcioBus paBHOBECUS TBEPIOIO
tena B UCO

Texunueckue YCTpOfICTBaZ INOAIINITHHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckue padothl. U3yueHue NBUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TMOJ
JEHCTBHEM HECKOJIbKUX cuil. HccienoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOUIUX
B JeOpMHUPYEMO TPYKUHE U PE3UHOBOM
oOpa3iie, OT BeIMYMHBI HUX JAedopmanuu.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJa, UMCIOIICTO OCh BPaIlllCHUA

#H#Par#H#3AKOHBI COXPAHEHIM A B MEXAHUKE

2.3.1

NMnynec MaTepHanbHOM TOYKH, CHCTEMBI
MaTepuaibHbIX TOYEK. Mmmynbc cuibl u

HU3MCHCHUEC UMITYJIbCAa TECJIa

2.3.2

2.3.3
2.34

2.35

3akoH coxpaneHus umnyinsca B HCO.

PeakTtuBHOE nBUXKEHUE
PaGora cuet
MormHocTs criIbl

Kunernueckas OHEPTHUA MaTepHaHBHOﬁ TOYKH.

TeopeMa 0 KHHETHYECKON YHEPTHUH

2.3.6

[lorennmaneHass dHeprud. IloTeHuuManbHas
SHEprus YIpyro nehopMUPOBAHHON
npyxunbl. [loTeHnuaneHass odHeprus Tena

BOJIM3U OBEPXHOCTH 3eMIIH

2.3.7

HOTGHHI/IaJ'IBHI)Ie N HCIIOTCHIHMAJIBHBIC CHIIBI.
CBs3b pa6OTLI HCIMIOTCHUOHUAJIBHBIX CHJII C
U3MCHECHUCM MEXaHHYIECKOM SHEPIrun
CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA

MEXaHUYECKON YHEPTUN




2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

TexHudeckue yCTpONCTBA: IBUKEHUE PaKET,

2:3.9 BOJIOMET, KOIIEp, MPY>KUHHBIA MTUCTOJIET
[Ipaktnueckue pabotel. HM3ydeHue cCBs3H
23.10 CKOpPOCTEM Tel TMpu HEYNpyrom yJape.
UccnenoBanme cBa3M  pabOThl  CHIIBI €
M3MEHEHUEM MEXaHWYECKOW IHEPTUU Tema
3 MOJIEKVYJISIPHAA ©®U3UKA U TEPMOJNHAMUKA

#H#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPUU

311

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPHH. BpoyHoBckoe
neuxenue. [{uddysusa. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHH HacCTull BEIICCTBa

3.1.2

Mogenu CTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3TUX MOJEIICH

3.13

3.1.4

Macca wMonekysn. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkana temneparyp Lenscus

3.1
3.15

Mopnens  upeanpHoro  raza.  OcHOBHOE
ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOM

TCOPHU UACATBHOI'O Ira3a

3.16

3.1.7

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOW 3HEPTUU TEIUIOBOTO ABM)KEHHUS

yactul] ra3a. [llkana remneparyp KenbBuna

VYpaBuenne Kinanelipona — Menneneesa.

3akon JlaabTOHA

3.1.8

I"azoBbie 3akoHBI. M30mpoOIIECCHl B WI€ATTBHOM
rase ¢ IOCTOSIHHBIM KOJIMYECTBOM BEIISCTBA:

U30TEpMa, U30X0pa, n300apa

3.1.9

3.1.10

Texanueckue YCTpOWCTBA: TEPMOMETP,

6apomeTp

[Ipaktuyeckue paboThl. M3mepeHue Macchbl




BO3/yXa B KJIacCCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MEXIY MapamMeTpaMu COCTOSIHUSA

pa3peKEHHOTO ra3a

3.2

3.3

OCHOBbI TEPMOJIMHAMUMKN

321

TepmoauHamuueckass cucrema. BHyTpeHH:A
JHEPrusi TEPMOAUMHAMMYECKOM CHUCTEMBI U

Ccoco0bl €€ U3MEHEHUS

3.2.2

3.23

3.2.4

KomnnyectBo Temnotsl u pabora. BayTpeHHs s

OHEPIusa OAHOATOMHOI'O UACAJIBHOI'O ra3a

Buael Temonepenayu: TEMIONPOBOJAHOCTD,
KOHBEKLHU, M3JIy4yeHHe. TermoéMKOCTh Tela.
VYienpHas TemI0EMKOCTH BellecTBa. Pacdér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICpCaauc

[TepBriii 3akoH TepMoauHaMuku. [IpumeHenue
[IEpPBOTO 3aKOHAa  TEPMOIMHAMUKH K
n3onpoueccam. ['paduueckas uHTEpnpeTarus

paboThI Taza

3.25

TenmoBble MamuHbl. [IpUHIUIBL IEWCTBUA
TEIUIOBBIX MamuH. [IpeobpazoBanus >HEpruu
B TemwioBbix  MammHax. KoapduuueHt
none3Horo  nedctBus  (mamee —  KIIM)

terioBoi MamuHkl. [{uki Kapuo u ero KII/]

3.2.6

3.2.7

3.2.8

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeoGpatumocts  mporieccoB B MPHUPOJE.
TennoBnie JIBUTATEIIH. ODKOJIOTHYECKHUE
pOoOJIEMBI TETIIOIHEPTETUKU

TexHnueckue yCTpoOiicTBa: JIBUTaTEIlb
BHYTPEHHETO CrOpaHus, OBITOBOM
XOJIOIUJIBHUK, KOHIUIIUOHED

[IpakTuueckue padotsl. U3mMepenue yaenpHOM

TEIUIOEMKOCTH

##Par###AI'PETATHBIE COCTOSHUSA BEILIECBA. ®A30BbIE

I[NEPEXO/IbI

33.1

[TapooGpazoBanue u koHaeHcauus. Vcnapenue




u KHUIICHUE. VYV nenbHast TEIioTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATypPbl

KHIICHHUA OT JaBJICHUSA

AOCOII0THAE W OTHOCUTEIbHAs BIIAXKHOCTH

332 BO3ayxa. HachlleHHslil map
Teépnoe TeJIo. Kpucrannmyeckue u
33.3 amopdHble Tena. AHHU3OTPOIUS  CBOMCTB
o KPUCTAJIJIOB. Kunkue KpUCTaJUIBI.
CoBpeMeHHbIE MaTepUallbl
334 [InaBneHne u KpuctayuM3auus. Y JenbHas
o TerioTa mwiasiaeHus. CyOnumanus
3.3.5 YpaBHeHHe TEII0BOro O6amaHca
TexHudeckue yCTpOMCTBA: THUIPOMETp U
336 IICUXPOMETP,  KaJOpUMETP,  TEXHOJOTUH
o [IOJIy4E€HHSI COBPEMEHHBIX MaTepHajioB, B TOM
YHUCJie HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH
33.7 IIpakTuueckue paboTHI. H3mepenue
o BJIQ)KHOCTH BO3/yXa
4 SJIEKTPOAMMHAMUKA
###HPar#t## O JIEKTPOCTATUKA
411 DnexTpu3aius Tel. JNeKTpudecKuit 3aps. JBa
o BUJ1A DJIEKTPUUECKUX 3apsIIOB
[IpoBoaHMKH, TUDIIEKTPUKU u
41.2
MIOJIyIIPOBOIHUKH
413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 BsaumonerictBue 3apsoB. 3akoH Kynona
4.1 DnexTpuyeckoe mnoJie. Hanpsxéanocts
415 3JIEKTPUYECKOIO T1OJIA. [TpuHDHN
o cynepno3unuu. JIMHMM — HanpsyKEHHOCTH
ANEKTPUYECKOTO TTOJIS
416 PaGora cunm  3I€KTPOCTATUYECKOTO  MOJS.
o ITorenuuman. Pa3HOCTH OTEHIMAIOB
417 [IpoBOAHMKN M JUANEKTPUKU B MOCTOSHHOM

QJICKTPUICCKOM I1I0JIC. I[HBJICKTPI/I‘{CCKEISI




IpOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konpencarop.
4.1.8 DNEeKTPOEMKOCTh  TUIOCKOTO  KOHJIEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa
TexHuyeckue  ycTpoOHCTBA:  AJIEKTPOCKOI,
419 JNEKTPOMETP, AJIEKTPOCTaTUYECKas 3aluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTrueckue paboTHI. N3mepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

HHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcaoBus CymICCTBOBaHUA IIOCTOSAHHOI'O

4.2.1 3eKTpudeckoro Toka. Mcrounuku toka. Cuna
ToKa. [locTosIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 17151 yyacTka 1enu
423 DNEKTPUUECKOE CONPOTUBJIEHHUE. Y IETbHOE
- COIIPOTHUBJIEHUE BEIIECTBA
424 [TocnenoBarenbHOe, napasenbHoe,
o CMEIIaHHOE COCTMHEHHE TIPOBOTHIKOB
Pabota snexTpudeckoro Toka. 3akoH Jkoyiist
4.2.5
— Jlenua
4.2.6 MONIHOCTB TEKTPUIYECKOTO TOKA
anekTpoaBmwxkymas cuina (ganee — JJC) u
497 BHYTpPEHHEE CONPOTHBIIEHHE HCTOYHHMKA TOKA.
o 3akoH Oma s 1ONHOM  (3aMKHYTO)
anekTpuueckoi nenu. Kopotkoe 3ambikaHue
DeKTpoHHas MIPOBOANMOCTH TBEPABIX
128 METAJUIOB.  3aBHUCHMOCTb  COIPOTHBIICHUS
o METaJUIOB oT TEMIIepaTyphl.
CBepXIIpoBOIMMOCTh
429 OnekTpuueckuid TOK B Bakyyme. CBoiicTBa
o AIEKTPOHHBIX ITyYKOB
4.2.10 [MonynpoBoanuku. CoOOCTBEHHAsI U TPUMECHAS




4211

4.2.12

MPOBOAUMOCTb TOJYIPOBOJIHUKOB. CBOHCTBA

p-n nepexona. [lomynpoBoiHUKOBBIE TPUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JUCCOLHAIUS.

DIIEKTPOJIN3

DIIEKTPUUYECKU I TOK B rasax.
CaMmocTOsITeIbHBIE U HECaMOCTOSATENIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITENBHOTO

paspsaa. Monnus. [1nasma

4.2.13

Texauueckue YCTPOWCTBA: aMIIepMeTp,
BOJIBTMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
3JIEKTpOHArpeBaTeIbHbIE puOOpHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIIPOTUBIICHUS, BAKYYMHBII oz,
TEPMHUCTOPBI u (boTope3nucTopsl,

HOJIYHpOBOIIHI/IKOBLII\/JI Auoa, raJljbBaHUKa

4.2.14

IIpakTuueckue paboTHI. N3yuenue
CMELIaHHOTO COEIMHEHMS PE3UCTOPOB.

WN3smepenne 3OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHeEro comnportusieHus. Habmonenue

QJICKTPOJIMN3a




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. ®usuka 10, Msikumes I'.4., byxoBues b.b., M. — «IIpocsemienue» 2025ro.

2. Coopnuk 3aaa4 o ¢usuke 10-11, PeimkeBuu A.I1., M. — «/Ipoda» 2024 rox.

METO/IUYECKHUE MATEPUAJIBI U1 YUUTEJIA
1. Tlocobue mis yunrtenei obmeoOpazoBaTenbHbIX Ko, [Hunos B.®., M. —
«IIpocsemienue» 2013 rop.
2. ®dusuka. Peanuzarus tpedoBannii ®I'OC cpegnero oo61ero oopa3zoBaHusl.
Metoaudeckoe nmocooue. SAxyra A.A., Kopuees B.T., M. — ®I'bHY

«MHCTUTYT cTpaTeruu pa3BuThs 00pazoBanus», 2023 ro.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

=

Caiit- «9nemenTapnas ¢usuka» http://elfiz.ru/

2. Caiit- «Knacc!nas dusuka s moodo3HaTenbHbIX» hitp://class-fizika.narod.ru/
index.htm

Caiit- «®dusuka.ru» http://www.fizika.ru/index.php

Caiit- Pemry EI'D, ciam 'HA http://phys.reshuege.ru/

B W

o1

. 5. http://phys.sdamgia.ru/
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