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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnuke 06a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUH M TpeOOBaHMI K pe3yibTaTaMm
OCBOCHHSI OCHOBHOHM 00pa3oBaTelbHON MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Takxe ¢ yu€toM (enepanbHOl paboyel TpPOrpamMmbl BOCIUTAHUS U
KOHIIENIMU TpenojaBanus ydyeOHoro npenmera «®duszuka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi Oenepanuy, peANU3YIOIINX OCHOBHEIE
oOpazoBareNbHbIE MPOTPAMMBI.

Copnepkanue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (GOpPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOU KapTHHBI MHUpa oOyyaromuxcs 10 kiacca npu oOy4eHHH UX
¢u3rke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOTO MOJAXO/A.
[Iporpamma no usuke coorBercTByeT TpedboBanusm GI'OC COO k miiaHupyeMbIM
JUYHOCTHBIM, TIPEAMETHBIM U METANpPEIMETHBIM pe3ysibTaTaM OO0yUYeHHs, a TaK¥kKe
YYUTHIBAET HEOOXOAMMOCTh peaiu3allud MEXIPEAMETHBIX CBsA3ed (PU3UKU C
€CTECTBEHHO-HAYYHBIMHU yU4E€OHBIMU IIpeIMeTaMu. B Hel onpenesnstoTcsi OCHOBHbBIE
1EeIU U3y4eHus: (GU3UKU Ha YPOBHE CPEHEro 00111ero o0pa3oBaHusl, MIIaHUPYEMbIe
pe3yabTaThl  OCBOCHHUS Kypca (PU3MKU: JIMYHOCTHBIC, METalpeIMETHEIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3rke BKIIOYALT:

* IJTAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS Kypca (U3MKKU Ha 0a30BOM YpOBHE, B

TOM YHUCJIE TPEAMETHBIE PE3YJIbTAThI 1O rojamM O0y4YeHUS;

* coJiepkaHue yueoHoro npeamera «Pusnka» mo rojgaM 00ydeHuUsl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTyNHas B
KauyecTBe y4eOHOro MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHUI 00 okpysxaroremM Mupe. [IIKombHbIN Kypc GU3UKHA — CHCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOIBKY (PU3UUYECKUE 3aKOHBI
JieKaT B OCHOBE IMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3ndeckorr reorpadueir u actpoHomueid. Mcmonb3oBaHME UM aKTUBHOE
npuMeHeHne (QU3MYeCKWX 3HAHMM  OMNpEAeNIeT XapakTep MW Pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTHUM B cpepe IHEPTeTUKH, TPAHCIIOPTa, OCBOCHMS KOCMOCA,
MOJYYEHHS] HOBBIX MaTEpPHUalOB C 3a/laHHbIMU CBOMCTBaMHU U Apyrux. M3yueHwue
(U3UKKM BHOCUT OCHOBHOM BKJIaJ] B (POPMUPOBAHUE €CTECTBEHHOHAYYHOW KapTUHBI
mMupa oOydarouuxcsi, B (opMUpOBaHME YMEHUN MPUMEHATh HAYYHBIM METOA
MO3HAHUS MTPU BBIMOJHEHUU UMHU YU4E€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3UKH 1Sl ypOBHS CpETHEr0 00LIEro 00pa3zoBaHus MOJI0KEH
pAI Uaeh, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBHM C HEW KypcC SBISIETCS JIOTMYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepHuall U3 BCEX pa3lieioB (PM3HMKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DU3UKHU.

Hoesn eenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (GU3UKH
o0beuHEH BOKpPYr ¢U3MUECKHMX Teopuid. Bemymmm B Kypce SBIsSeTCS
dbopMupoBaHrE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzamus Ipeanosaraet HCIOJb30BaHHUE
T'YMaHUTAPHOTO TOTCHIMANa (PU3NYECKONW HAyKW, OCMBICICHUE CBS3U DPA3BUTHSA
(bU3UKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU TIpoOIeMaMu.

Hoes npuknaonou nanpasiennocmu. Kypc hbusuku npesmnonaraetT 3 HaKOMCTBO
C IIMPOKUM KPYIrOM TE€XHHUYECKUX M TEXHOJOTHMYECKHX MPUIIOKECHUN H3YyUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oskonocuzayuu peanuszyeTcsi IOCPEICTBOM BBEIEHHUS DJIEMEHTOB
CoJIepKaHusl, NOCBSIIEHHBIX SKOJIOIMUECKUM NPoOIeMaM COBPEMEHHOCTH, KOTOPhIE
CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a TaKKe OOCYXACHHs MpoOiieM
paIoOHaIBHOTO MTPUPOIOTIOIB30BAHMUS M 9KOJIOTHIECKON O€30MaCHOCTH.

Crep)KHEBBIMHU 3JIEMEHTAaMH Kypca (U3MKU Ha YPOBHE CpPEJHEro OOLIero
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu ((hopmMupoBaHHE TPEACTABICHUNA O
CTPYKType TOCTpoeHus: (hU3MUECKOil Teopun, poiu (PyHIaMEHTAIbHBIX 3aKOHOB U
MIPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSIX O IPUPO/IC, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIsl OMUCAHUS €CTECTBEHHO-HAYUHBIX SBJIEHUH U MIPOLIECCOB).

CucTeMHO-IeSITENNbHOCTHBIN TOAX0A B Kypce (U3HUKH peanu3yeTcss Mpexie
BCEro 3a CYET OpPraHM3allMU SKCIEPUMEHTAIBHON JEesTebHOCTH O0YyYaroUIXCs.
J1y1st 6a30BOTO YPOBHA Kypca (PU3UKH — ATO UCIIOJIH30BAHUE CUCTEMBbI (DPOHTAIIBHBIX
KPaTKOBPEMEHHBIX KCTIEPUMEHTOB U JJA0OPATOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke 0ObEIUHEHBI B OOIIMI CHUCOK YYEHWYECKHX MPAKTHYECKUX padoT.
Boigenenue B yka3aHHOM IiepeyHe JabopaTOpHbIX padOT, MPOBOAMMBIX IS
KOHTPOJISI U OIICHKH, OCYIIECTBIISIETCS Y4aCTHUKaMU 00pa30BaTeIbHOIO Mpolecca
UCXOJl U3 OCOOEHHOCTEW MIIaHWPOBAHUSI W OCHalIeHUs kaOuHera (usuku. Ilpu
ATOM OO0ECNeunBaeTCs OBIAJACHUE OOYYAIOUUMHUCS YMEHHUSMHU TPOBOJIUTH
KOCBEHHBIE HM3MEPEHMsI, MCCIIEOBAHUS 3aBUCUMOCTEH (M3MUYECKUX BEIUYHUH H
MOCTaHOBKY OIIBITOB IO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIEISETCsl PEIICHUIO paCUETHBIX U KaU€CTBEHHbIX 3a71a4.
[Tpu 3TOM AJ1s pacyETHBIX 3a/1a4 MPUOPUTETOM SIBIIIIOTCS 3a/1a4ul C IBHO 3aJJaHHOU
¢usznyeckoil MOAENbI0, TMO3BOJIAIONINE NPUMEHATh W3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jena Kypca, TaK U HHTETpUpys 3HAHUS U3



pa3HbIX pa3nenoB. /(s KauyecTBEHHBIX 3a7au MPUOPUTETOM SIBISIOTCS 3aJaHUS HA
OOBsICHEHHE TMpPOTEeKaHUs (U3NYECKUX SIBICHUN M TPOIECCOB B OKpYKaIOIIEH
KU3HM, TpeOyromue  BblOOpa  (U3MYECKOM  MOJenu Il CUTYalluH
MIPAaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusimu ®I'OC COO k MaTepHaIbHOTEXHUYECKOMY
o0ecrnieueHnI0 y4eOHOTO mpolecca 0a30BbId ypOBEHb Kypca (PU3WKH HAa YPOBHE
cpenHero oémero oOpa3oBaHMS JODKEH HM3y4aThCS B YCIOBHUSIX MPEIMETHOTO
KaOuHeTa (PU3MKU WIM B YCIOBUSX HMHTETPUPOBAHHOIO KaOWHETa MpEAMETOB
€CTECTBEHHO-HAYYHOTO 1HKJIa. B kaOuHere (U3MKU JTOJDKHO OBITH HEOOXOAMMOE
nabopatopHoe O00OpyAOBaHWE Jid BBIMOJHEHHUS YKA3aHHBIX B IpOrpaMMme II0
(pu3HKEe yUEHUYECKUX TPAKTUUYECKUX pa0OT U IEMOHCTPALIMOHHOE 000PYJOBaHUE.

JleMOHCTpallMOHHOE  000pyJOoBaHUE (OPMUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIbHOM JOCTaTOYHOCTH U  OOECMEYMBAET IOCTAHOBKY
MEPEUYHCIICHHBIX B MpPOrpaMMme IO (HU3MKE KIIOUEBBIX JEMOHCTPALMMA JUIs
UCCIEOBAHMSI  M3y4YaeMbIX  SIBJICHMA W  MPOLECCOB, SMIHUPUYECKUX H
(byHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHM.

JlaGopatopHoe 000OpyAOBaHHE [UJIsl YYEHHYECKUX NPAKTHUUECKUX paboT
dopmupyeTcss B BUIAE TEMATHUYECKUX KOMIUIEKTOB M OOECneYuBaeTcs B pacuére
OIHOTO KOMIUIEKTa Ha JAByX oOydaroumuxcs. TeMarhuyeckue KOMIUIEKThI
J1a00paTopHOTO 000pYyMOBaHUS JOJDKHBI OBITH IOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1a0OpaTOPUIA.

OCHOBHBIMU LEJIIMHU U3y4Y€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

- (hopMHpoBaHNE HHTEpeca M CTPEMJICHUS OOYydYaloIUXCsl K HayyYHOMY
U3YYCHUIO TPHUPOJABI, Pa3BUTHE HMX HWHTEUICKTYaJbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

* Pa3BUTHE MPEICTABICHUN O HAYYHOM METOJE MO3HAaHMUS U (PopMuUpOBaHHE
HCCIIEIOBATENIBCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBICHUSIM;

« (hopMHpoBaHNE HAYYHOTO MUPOBO33PEHMSI KaK pe3ysibTaTa U3yueHUs: OCHOB
CTPOEHHUS MAaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

- popmMupoBaHuEe YMEHUN OOBACHSITH SIBJICHUSI C UCTIOIh30BaHUEM (DU3UUECKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

- opMupoBaHuEe TPEACTABICHUA O PO (PUBMKH I PA3BUTUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTikeHne 3TUX 1iesie o0ecneyrBaeTcsl PelieHreM CIEeAYIoNIMX 3a7a4d B

npoliecce U3yYeHus Kypca GU3NKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:



* IPUOOPETEHNE CUCTEMBI 3HAHUI 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX, TEOpHUAX, BKIOYAsS MEXaHUKY, MOJIEKYJSIpHYIO  (U3HUKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

- opMupoBaHUE YMEHUI TPUMEHSATh TEOPETUYECKUE 3HAHUS 1J1s1 OO bSICHEHHUS
(¢u3nyecKux SABICHUHN B MPUPOJIE U JIJISl MPUHATHUS IPAKTHUECKUX PEIICHUI B
MOBCEHEBHOM JKH3HU;

« OCBOGHHE CIIOCOOOB PEIICHMS] Pa3IMYHBIX 337a4 C SBHO 3aJlaHHOMN
du3nueckoil MOAENbI0, 3aJay, MOJPa3yMEBAIOIIMX CaAMOCTOSTEIIbHOE
co3anue (U3NYECKO MO, aIeKBaTHON YCIOBHIM 33/1a4H;

* MOHUMaHWe (PU3MYECKHX OCHOB W TPUHIMIIOB JCUCTBUA TEXHHUUECKUX
YCTPOMCTB M TEXHOJOTMUECKHUX IPOLIECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO
cpeny;

* OBJIAJICHUE METOJIaMU CaMOCTOSITEIBHOTO IIJIAHUPOBAHHUS W TMPOBEICHUS
¢u3nYecCKuX HKCIEPUMEHTOB, aHAIM3a W HWHTEpIpeTaruu HHPOpMAIuH,
OTIpe/IeNIEHUs IOCTOBEPHOCTHU MOJyUYEHHOTO Pe3yJIbTaTa;

* CO3JJaHME YCIOBUI JUIsl Pa3BUTHS YMEHUU IPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPYECKOU IESTENBHOCTH.

Ha wu3yudenune ¢usuku (0a30BbII ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro

oOpazoBanus otBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIHO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TEpeueHb JabopaTOpPHBIX U

OPAKTHUYECKUX paboOT SBISETCI PEKOMEHJOBaHHBIM, YUMTENIb JI€JdaeT BbIOOD
MpOBeJeHUST J1a00OpaTOPHBIX pPabOT M OMBITOB C YYETOM WHIAMBUAYATbHBIX
0COOCHHOCTEM 00yJaroIUXCs.

COJAEPKAHUE OBYYEHUSA

10 KVIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOI'0 IO3HAHUA

®dusuka — Hayka o npupoje. Hayunbsie MeTOAbI MO3HAHUS OKPYKAIOIIETO
Mupa. Ponp skciepumMeHTa v TEOpUM B NMPOLECCE MTO3HAHUS TPUPOJIBI.
DKCnepuMEHT B (PUBHKE.

MopnenupoBanue (pu3ndecKkux SBJICHUM M TpolieccoB. HayuHble TUMOTE3bI.
duznyeckre 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Ponp u Mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOM HAyYHOM KapTHHBI
MUpa, B IPAKTUYECKOU NEATEIBHOCTH JIFOACH.



Jlemoncmpayuu
AHasioroBele ¥ I1M(pPOBBIE HM3MEPUTEIbHBIC MPUOOPHI, KOMIILIOTEPHBIC
JTATINKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeHSs CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHE MATepUAIbHOM TOYKH, MX MPOCKIUH HAa OCH CHUCTEMbI KOOPAUHAT.
CroxeHue nepeMenieHnuil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MpsIMOJIMHENHOE ABMXKeHue. [ paduku
3aBUCHUMOCTH KOOpDAMHAT, CKOPOCTH, YCKOPEHHUS, IyTU U
NEepPEMEILICHHS] MAaTEPUATIbHON TOUKU OT BPEMEHH.

CBoOoHOE TasieHre. Y CKOpeHUe CBOOOIHOTO MaieHUSI.

KpuBonmHenHOE IBMKEHUE. [[BHKEHNE MAaTEPUATIBHOM TOYKH 10 OKPYKHOCTH
C TOCTOSIHHOM MO MOJYJIIO0 CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHAs CKOPOCTb.
[Tepuon u wactora obparieHus. LleHTpocTpeMUTEIbBHOE YCKOPEHHUE.

TexHuyeckue YCTpONCTBA U MPAKTHUUECKOE MPUMEHEHUE: CIHIAOMETP,
JBIKEHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mopenb cuctembl OTCUETA, WLIFOCTPALUs KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBaHue TBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHnue T B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne nBWKEeHHS Teja, OPOIIEHHOrO TOJ YIjoM K TOPU3OHTY H
TOPU30HTAIBHO.

H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpapienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yueHne HEpaBHOMEPHOTO ABMIXKEHHS C IIEJIbIO OMPEICJICHUs] MTHOBEHHOM
CKOPOCTH.

HccnenoBanrie COOTHOIIEHUS MEXTY MYyTSMHU, PONUIEHHBIMU TEJIOM 32
NOCJIEN0BATENbHBIE PABHBIE IPOMEKYTKH BPEMEHU MIPU PABHOYCKOPEHHOM
JNBW)KEHUU C HAYAJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne nBUKEHUs IapUKa B BI3KOU KUJIKOCTH.

N3yuyenue ABMkKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  [anmunes. llepBwii  3akoH  HeroToHa.
NuepuuanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepro3unuu cuii. Bropoii 3akon HerotoHa st
MaTepuagbHON TOUku. Tpernit 3aKkoH HproTOHA 111 MAaTEPUATIbHBIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuna Tsokectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenust (mokos, ckoiabxkeHusi, kaueHus). Cumna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJBXKEHUS U cuiia TpeHus nokost. KoadduuneHt tpenus.
Cuita conpoOTUBIICHUS IPH IBUKEHUU TEJA B AKUJKOCTH WIIN Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaiieHus. [liedo cuibl. YcioBus
paBHOBECUS TBEPAOTO TEIA.

TexHndeckue yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHUE: MOIIINITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJL.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABbEME U MAJCHUH.

CpaBHEeHHME CUJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY ciioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHSI.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUMX B MPYXKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmMaruu.

HccnenoBanue ycioBHM pPAaBHOBECUS TBEPAOTO TeJla, MMEIOLIETO OCh
BpAaIlCHUS.

Tema 3. 3akonbl coxpaneHus 6 MexaHuke

Nmnynbc MaTepuanbHON TOYKH (T€Ja), CHCTEMbl MaTEPUAIIbHBIX TOYEK.
NMnynbe cuilbl 1 I3MEHEHHUE UMITYJIbCA TEJIA. 3AKOH COXPAaHEHUs UMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

PaGoTa cribl. MOIITHOCTH CHITBI.



Kunernyeckass sHeprusi MarepualibHOM TOUkH. TeopemMa 00 H3MEHEHHUH
KUHETUYECKOU IHEPTHUU.

[ToTennmansHas DHEPTHSL. [ToTeHumanbHast SHEprus yIpyro
nepopMUpPOBaHHON MpyxkUHBIL. [loTeHIIManbHas YHEPTUs Teaa BOIM3U IOBEPXHOCTH
3eMiIn.

[loTeHnmanbHple W HENOTEHIMalbHble  CWibl.  CBsS3b  pabOTHI
HENOTEHIMAJIBHBIX CHJI C ©3MEHEHHEM MEXaHUUYECKOW YHEPTUN CUCTEMBI TElL.
3aKOH COXPAaHEHMSI MEXaHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckrue yCTpOMCTBA W IPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

[lepexon noTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmbvie pabomul

N3yyenue aOCOJIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO ABYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThl CUIIbI C U3MEHEHHEM MEXaHWYECKOW IHEepruu
TeJa Ha IIPUMEpe PACTHKEHUS PE3UHOBOIO JKI'yTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJICKYJIIPHO-KMHETUYECKOW TEOPUU M UX OIMBITHOE
o0ocHoBaHue. bpoyHoBckoe nBxkenue. Juddysus. Xapakrep IBHKEHUS U
B3aUMOJCMCTBUSL YacTULl BemecTBa. MoAenu CTpOEHHs] Ta30B, JKUAKOCTEHM U
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE TUX Mojeneil. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemiectBa. [locTtosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkama temmneparyp
[enbcus.

Mogens naeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYISIPHOKUHETUYECKON
TEOPUU HUJealbHOrOo Tas3a. AOCOJIOTHas TeMmIepaTypa Kak Mepa CpelHeu
KMHETUYECKOW SHEPTrUU TEIUIOBOrO JBIKEHMS dacTull raza. Illkama Temmeparyp
KenbBuna. I'a30Bble 3akoHbl. YpaBHeHue MenaeneeBa—KnaneiipoHa. 3akoH
Janerona. M3ompoueccsl B HACATBHOM Tra3e C IOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBlieHUE H30MPOLECCOB: H30TepMa, H30X0pa,
n3o0apa.



TexHuueckue yCTpOIICTBA W NPAKTHUYECKOE TMPUMEHEHHUE: TEPMOMETP,
OGapomeTtp.

Jlemoncmpayuu

OnwITHI, JOKA3BIBAIOIINE IUCKPETHOE CTPOCHHME BelecTBa, GoTorpaduun
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKA3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHS.

Mogenb, HILTIOCTpUpYIOLIasl NPUPOY AABICHUS ra3a Ha CTEHKHU COCYy/a.

OnbITEl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHHUS HJEaIbHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

OnpeneneHue Macchl BO3yXa B KJIACCHOW KOMHATE€ HAa OCHOBE H3MEpPEHHI
00bEMa KOMHATBI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXy TTapaMeTpaMU COCTOSIHUSL pa3pesKeHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuxku

TepMmoauHaMuueckass cucreMa. BHyTpeHHss1 3HEprus TEPMOAMHAMUYECKON
CUCTEMBI U CIOCOObI €€ u3MeHeHusl. KonmdecTBo TerioThl U paboTa. BHyTpeHHSs s
SHEPrusi  OJHOATOMHOTO  HJEalbHOro  Ta3za.  Buael  Temsonepenayu:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TemIOTHI pH TEMIONEepeaye.

[Tonsitue 00 aauabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHUKHM K u3ompolieccam. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepMoamHamuku. HeoOpaTuMoCTh IPOIIeCCOB B MPUPO/IE.

TennoBble  MammHbl.  [IpuHIUNBI ~ AEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi HHEPruu B TEIUIOBBIX MaimnHaX. KoadduimeHT moae3Horo
nerictBus TeruioBord MamuHbL. I{ukn KapHo m ero ko3(p@UIHMEHT IOJIE3HOTO
JEUCTBUA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIODHEPTETHUKH.

TexHuyeckue YyCTpOWCTBA U MPAKTHUYECKOE MPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3meHeHue BHYTpPEHHEH SHEpPrud Tejla MPU COBEPIICHUH PaOOThI: BBUIET
MpoOKW W3 OYTBUIKM TOJA JCHCTBHEM CXKATOTO BO3AyXa, HarpeBanwe sdupa B
JaTYHHOU TpyOKe MyTEéM TpeHHUs (BUACOJEMOHCTPALIHS).



M3MeHeHne BHYTPEHHEN 3HEpruu (TEMIEPATYPBI) TENA MPU TEIIONEepeaaye.

OmnbIT 110 aAMabaTHOMY PACIIUPEHUIO BO3AYyXa (OMBIT C BO3AYIIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CrOpaHusi, PEaKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3Mepenue yaenpHOon TENI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoont

[TapooOpazoBanue u koHjaeHcanus. Mcmapenue u kurenue. AOCONIOTHAS U
OTHOCUTEJIbHAS BJIAXXHOCTh BO31AyXa. HacelnieHHBI nap. YaenpHas TeEIIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHUS.

TBépnoe Teno. Kpucramiueckre u aMoppHbie Tena. AHU30TPOIUS CBOKCTB
kpucramwioB. JKunkue xpucramibl. CoBpeMeHHble Marepuansl. [lnaBnenue u
KpucTajuM3anus. Y AelbHas TerioTa miasieHus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHHYecKue yCTpOWCTBA W MPAKTHYECKOE NPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOIYYEHUSI COBPEMEHHBIX MAaTEpHAIIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX APOB.

Kunenue npy NnoHM>KEHHOM JJaBJICHUU.

CriocoObl U3MEPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJI€HUS KPUCTAITIMUYECKOTO BELIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

DnekTpu3ainus Tea. DISKTPUUeCKUil 3apsa. [[Ba BU1a 3JIeKTPUUECKUX 3apsI0B.
[IpoBOgHWKM,  OUAJIEKTPUKKA UM TOJYNPOBOJHHUKU. 3aKOH  COXpaHEHUs
3JIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 37I€KTPUYECKUM 3apsi.
Onektpuueckoe mnoje. Hanpsok€HHOCTh  snekTpudeckoro mouist.  IlpuHnun
CYNEPIO3ULIUM DJICKTPUUECKUX ToJieH. JIMHUU HanpsiKEHHOCTH SJIEKTPUUYECKOTO
OJIS.

PaGoTa cui anexTpocratudeckoro noss. [lorenmnuan. PasHocTh moTeHIIManoB.
[IpoBOOHUKN M AURJIEKTPUKH B 3JIEKTPOCTATUYECKOM moJie. Jluarnexrpuyeckas
MPOHUIIAEMOCTb.



OnextpoémkocTb. KoHeHCcaTop. DNEKTPOEMKOCTh MIIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

TexHU4ecKue YCTpOWCTBA M IPAKTHYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DBJEKTPOCTATHUECKasl 3allluTa, 3a3eMJICHUE 3JIEKTPONpHOOpOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmonenicTBrue HadIEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEIl.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAIn
IIJIACTUH, PACCTOSIHUSA MEXKAY HUMU U IUDJICKTPUYECKON ITPOHULIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuol

H3mepenne d1eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosaunwtii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax
DNEKTPUYECKUN TOK. Y CIIOBUSI CYIIIECTBOBAHUS JIEKTPUIECKOTO TOKA.

HUctounnku Toka. Cuna Toka. [locTOIHHBIN TOK.
Hanpspxkenue. 3akon OMa 17151 y4acTKa LenH.

DJIEKTPUYECKOE CONMPOTUBIICHUE. YIEIbHOE CONPOTUBIICHUE BEIIECTBA.
ITocnenoBarenbHOE, TapalIEIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDxoyms—Jlenna. MourHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYIIAsl CUJa W BHYTPEHHEE CONPOTHUBIIEHUE HCTOYHUKA TOKA.
3axon Oma 15 OJTHOM (3aMKHYTOM) 3iieKTpuyeckoi nenu. Kopotkoe 3aMbIKaHUeE.

OneKkTpoHHass  NPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBHCHMOCTH
CONPOTHUBJIEHUS METANIOB OT Temneparypbl. CBEpXIPOBOJUMOCTb.

DJIEKTPUYECKHUM TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.

[TomynpoBOIHUKMY. CobGcTBeHHas 151 IpUMECHAast MIPOBOAUMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPUOOPHI.

DONeKTpUYecKnid TOK B  pacTBOpax M paciulaBaXx  AJIEKTPOJIMUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B raszax. CamMOCTOSITENbHBII W HECAMOCTOSTEIbHBIN
paspsaa. Monunus. 11nazma.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETP,
BOJITMETP, pPEOCTaT, HCTOYHHKU TOKA, JJIEKTPOHArpeBaTENIbHBIE MPHUOOPHI,



AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN IHO/,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN IUO/, TaIbBAHUKA.

Jlemoncmpayuu

W3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTDb COIPOTHBIICHHS LMJIMHAPUYECKUX ITPOBOJHUKOB OT JJIMHBI,
IUTOLIAAM MONIEPEYHOr0 CEUYEHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe w3MepeHHe JSIIEKTPOABMXKYIIEeW cuibl. KopoTkoe 3aMblKkaHue
raJIbBAHUYECKOTO IEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomwl I3yuenue

CMEIIaHHOTO COEUHEHUSI PE3UCTOPOB.

N3mepenne 3JIeKTPOABUKYILIEH CHIIBI UCTOYHHMKA TOKA M €ro BHYTPEHHEIO
CONPOTHUBJICHUS.

HaoGmroienne amexTpoimsa.

MesxknpeaMeTHbie CBA3H

Nzyuenue xypca gusuku 6a30Boro ypoBHs B 10 Kiacce OCyHIECTBISETCA C
Y4ETOM COJEPIKATENBHBIX MEXIPEIMETHBIX CBSI3€ C KypcaMu MATEMAaTHKH,
OMOJIOTUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meosicnpeomemnuvle nouamusi, CBsI3aHHBIE C M3YyYEHHUEM METOJOB HAYYHOTO
NO3HAHMS: SIBJICHHE, HAay4HbIH (hakT, runores3a, (Qpu3nyeckass BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelnieHHe CHCTEMbl YpaBHEHMH, JMHEHHas (QyHKUuA,
napabona, runepoosa, ux rpaduKd U CBOMCTBA, TPUTOHOMETPHUECKUE (DYHKITUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHU HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupone, auddysus, ocmoc,
TEIUIO0OOMEH KUBBIX OpPraHU3MOB (BUIbI TEIIONEpEau, TEIUIOBOE PaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAsl Macca, TEIUIOBbIE CBOKMCTBA TBEP/BIX TEII, )KMIKOCTEH U Ta30B,
ANEKTPUYECKUE  CBOMCTBA  METAJUIOB,  AJIEKTPOJUTUYECKAs  JAUCCOLIMALIMS,
raJlbBaHUKA.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPhI, 0aApOMETP, TEPMOMETP.



Texnonoeus: npeoOpa3oBaHHE ABMXKEHHUN C HCIOJIb30BAHMEM MEXaHHU3MOB,
y4€T TpEHUST B TEXHHUKE, MNOAIIMIHUKH, MCIOJIb30BAHHE 3aKOHA COXPaHEHMUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYrue), NBUTATelb BHYTPEHHETO
cropanusi, maposasi TypOrHa, OBITOBOM XOJIOJWIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJTYYEHHS] COBPEMEHHBIX MaTepHaJOB, B TOM YHUCJIE HAaHOMATEpPUAJIOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTaTHYECKas 3alluTa, 3a3eMJICHUE JIIEKTPONpPUOOpPOB,
KCEpOKC, CTpYHHBIM PUHTED, AIEKTPOHArpeBATEIbHBIC npuOopHI,
AIEKTPOOCBETUTEbHBIE MPUOOPHI, TaJIbBAHUKA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO Tpenmera «®Pu3mka» Ha YPOBHE CPEIHETO OOIIETO
oOpasoBanusi (0a30BbIN YPOBEHB) MOJDKHO OOECHEUYHUTH MOCTHXKCHHE CIIETYFOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS YdeOHOro npeameTra « ODU3nuKa JOJKHBI
OTpakaTh TOTOBHOCTh M CHOCOOHOCTb OOYYalOIIMXCS PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH MO3ULMUEN JIMYHOCTH, CHUCTEMOU IIEHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCUMCKOIro OOIIECTBAa, PacUIMpEHUE >KU3HEHHOTO
ONBITA W ONbITA IECATEIBHOCTH B MPOLECCE PEeATN3ANMU OCHOBHBIX HAIPABJICHUM
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UITUU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCHMCKOro OOIIECTBA, NPUHATHE TPATUIIUOHHBIX
00I1IeUeNIOBEUECKUX  TYMaHUCTUUYECKUX U JEMOKPAaTHUUYECKUX  ILIEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIiecTBa, y4acTBOBaTh B CAMOYIPaBJICHUH B 00pa30BaTEIbHOW OpTraHU3AIUY;

YMEHUE B3aUMOJEHCTBOBATH C COMAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X (DYHKIUSIMU U Ha3HAYCHHEM; TOTOBHOCTh K T'yMaHUTApHOU U

BOJIOHTEPCKOW  JEATEIBHOCTH; 2) NMATPHOTHYECKOTO

BOCIIUTAHUA:

c(hOpMUPOBAHHOCTh POCCUNUCKON Ipak IaHCKOW WICHTUYHOCTU, TATPUOTU3MA;
LIEHHOCTHOE OTHOIIECHHUE K TOCYAaPCTBEHHBIM CUMBOJIAM, JOCTHUKECHUSIM
POCCUICKHUX YUYEHBIX B 001aCTH (PU3MKH U TEXHUKH; 3) TYXOBHO-HPABCTBEHHOIO
BOCHHUTAHMSA: CHOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ATHYECKOTO
MOBEJICHUSI; CIOCOOHOCTH OIGHMBATh CUTYallUI0 W TPUHHUMATh OCO3HAHHBIC
pelIeHUs], OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM
YUCJI€ B JEATEIBHOCTH YYEHOIO; OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOWYMBOTO Oy Iymiero; 4) 3¢TeTH4eCKOro BOCIIUTAHMS S

ACTETUYECKOE OTHOLWIEHUE K MUPY, BKJIIOUas 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero Gu3ndeckoil Hayke;

5) TpyaoBoro BOCHHTAHMS: HWHTEPEC K  pa3IMuHbIM  cdepam

poeCCHOHATIEHOM JESITEIPHOCTH, B TOM



YHCJIE CBA3AHHBIM C (PU3UKOM U TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBIN BBIOOD
Oynymelr mnpodeccur W pearru30BBIBATH COOCTBEHHBIC >KM3HCHHBIC ILIAHBI,
TOTOBHOCTH U CLIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00J1acTU
(U3UKK Ha MIPOTSKCHUU BCEil )KU3HU; 6)
IKOJIOTHYECKOTr0 BOCIIUTAHMS:
c(hOpMHPOBAHHOCTH IKOJIOTMYECKOUN KYJIBTYpPbI, 0CO3HAHHE I100aTbHOTO
XapakTepa HKOJIOTHYECKUX Mpo0JieM; TUIAaHUPOBAHUE U OCYILECTBIICHUE IEUCTBUI B
OKpPY’KAIOLIEH Cpeie Ha OCHOBE
3HaHUS LEJIEW YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA;  PACIIMPEHUE OIIbITa
JEATEIbHOCTH 3KOJOTMYECKON HAIIPaBICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHHUH 110 (pHU3HUKE; 7)
LHEHHOCTH HAYYHOI'0 IO3HAHMS:
c(OpMUPOBAHHOCTh MUPOBO33PEHHUSL, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS (PU3NYECKOW HAyKW; OCO3HAHWE LEHHOCTH HAy4yHOH
NEeSATEIbHOCTH, TOTOBHOCTH B TIpOLlECC€ M3Y4YEHHUS (PU3MKH OCYIIECTBISATh
IPOEKTHYIO M HCCIIEN0BATENBCKYIO ACATENBHOCTh HHAMBUAIYAIBHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE yUeOHbIe AeiicTBUs ba3oBbie
JIOTUYECKHE 1eHCTBUSA:

CaMOCTOATENLHO  (OPMYJIHMPOBATH W AKTyaJIH3UpOBaTh  MIPOOJIEMY,
paccMaTtpuBaTh €€ BCECTOPOHHE; OMNPEACHATh LEJIH JIESITEIbHOCTH, 33JaBaTh
MapamMeTPbl U KPUTEPUU UX
JOCTHKEHUS; BBISIBISITH 3aKOHOMEPHOCTH U INPOTHUBOPEYHUS B PaCCMaTPUBAEMBbIX
¢u3nuecKknux SBICHUSAX; pa3padaThiBaTh IUIAH PEIICHUS TMPOOJIEMBI € Yy4ETOM
aHaJIN3a UMEIOIIUXCS
MaT€pUaIbHBIX M HEMATEPUAIBHBIX PECYpPCOB; BHOCUTH KOPPEKTHUBBI B

JESITENBbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHMBAaTh PUCKU TMOCJIEACTBHM JEITEIbHOCTH;  KOOPAWHUPOBATH U

BBITIOJTHATH PA0OTY B YCIOBUSIX PEaIbHOTO,

BUPTYaJIbHOTO U  KOMOMHHUPOBAHHOTO  B3aUMOJICHCTBHS;  pa3BUBATH

KpEaTHBHOE MBIILJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciaenoBare/bCKue 1eMCTBUA:
BJIAJIETh HAYYHOW TEPMUHOJIOTUEN, KITFOUEBBIMU IMOHATUSMU U METOAAMHA
(bu3nuecKoil HayKu;

BJIaJICTh HABBIKAMHU Y4€OHO-UCCIIEA0BATEIHLCKON U MPOEKTHOM JEATEIbHOCTH B

obmactu (pu3MKHM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOMCKY



METOJIOB peLIeHUs 3a7ad (HU3MUECKOro COAEpIKaHMs, MPUMEHEHHIO Pa3IUYHbIX
METOJIOB MTO3HAHUS; BJIAJI€Th BUIAMU JESATEIBHOCTH TI0 MOJTYYSHHIO HOBOTO 3HAHUS,
€ro MHTEpHpeTaluu, MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX y4eOHBIX
CUTYyallMsIX, B TOM YHCJI€ TIPU CO3JIaHUU YYEOHBIX MPOEKTOB B 00JACTH (PUBUKHU;
BBISIBIIATHh IPUYNHHO-CJIC/ICTBEHHBIC CBSI3U M aKTyaIM3UPOBATh 3a/1ady, BBIIBUTAThH
TUNOTe3y €€ pelIeHUs, HaXOAUTh apryMEeHThl sl JI0Ka3aTeIbCTBa CBOUX
YTBEPKJICHUW, 3a/JaBaTh NapaMeTpbl W KPUTEPUHU PEILICHHUS;, aHAIU3UPOBAThH
MOJIYYCHHBIE B XOJI€ PEUICHUsl 3aJadyd Pe3ysbTaThl, KPUTHUECKU OILICHHBATh HMX
JOCTOBEPHOCTh, MPOTHO3MPOBATh W3MEHEHHE B HOBBIX YCIOBHUSX; CTaBUTh H
dbopmyupoBaTh COOCTBEHHBIE 33/1a4ul B 00pa30BaTEIbHOM

NESTEIbHOCTH, B TOM 4YHCJE MNpU HU3yYeHUU (PU3MKH; JaBaTh OIICHKY HOBBIM

CUTYaIHsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT; YMETh MEPEHOCUTH 3HAHUS TIO

(du3HKe B MPAKTUYECKYIO 00JIaCTh
KU3HENIEATEIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX

oOJnacTeil; BBIIBUTATh HOBBIE UJICH, MIPEJIaraTh OpUTrHHAIBHBIC TOAXObI

Y PEUICHHsI; CTaBUTh MPOOJIEMBI U 3a/1a4H, JOITYCKAIOIINE

aJIbTePHATUBHBIC PEIICHHS.

Pa6ora c nundopmanueii:

BJIAJICTh HABBIKAMHU TOJIyYCHHsS] MH(POpMaUU (PU3NYECKOTO COJACPKAHUS U3
HMCTOYHUKOB PAa3HBIX THIIOB, CAaMOCTOSITEHHO OCYIIECTBISTh IOWCK, aHAJN3,
CHUCTEeMATHU3alMI0 W WHTEPIpeTauio WHOOPMALUK Pa3TUYHBIX BUAOB H (OpM
NpEICTaBICHUS; OLIEHUBATh IOCTOBEPHOCTh MH(GOPMAIIMH; UCIOIb30BaTh CPEACTBA
UH(OPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PEIIEHUU KOTHUTUBHBIX,
KOMMYHHKATHUBHBIX W OPraHMW3alMOHHBIX 3a7ad C COOII0JeHHEM TpeOOBaHMIA
APTOHOMUKH, TEXHUKH OE€30MMaCHOCTH, TUTUEHBI, peCypcocOepekeHusl, TPABOBBIX
ATUYECKUX HOPM, HOpM HWH(GOPMAIMOHHON O€30MacHOCTH; CO3AaBaTh TEKCTHI
bu3HUecKoro cofep>KaHus B pa3InYHbIX hopmaTax ¢
yu€TOM Ha3zHaYeHHUSI MHPOPMAIUH U [IEJICBOW ayJUTOPHH, BRIOUPAst ONTUMAIBHYIO
dbopMy mpeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIEC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
OCYILECTBIATH 00IlIeHNE HAa ypoKaX (PU3UKH U BO BHE-YPOUHOU JESATEIBHOCTH;
pacro3HaBaTh TPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallMd M CMAr4arth

KOHQUIMKTBI; pa3BEPHYTO M JIOTMYHO M3JaraTb CBOIO TOYKY 3pEHHUs C
UCIIOJIb30BaHUEM

A3BIKOBBIX CpPEJACTB; IMOHMMATh W HCIIOJI30BaTh NPEUMYILIECTBA KOMAHJIHON H
WHJVMBUAYAJIBHOU

paboThI; BHIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI C YUETOM OOIINX



MHTEPECOB M BO3MOXHOCTEM KaXJOro 4ieHa KOJUIEKTHBA; MPUHUMATh LEIH

COBMECTHOI JESITEIIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JIEUCTBHS 1O €€

JOCTUKEHHIO: COCTABIISATh IUIaH JEHCTBUM, paclpenesTh pojiu ¢ yuéTOM MHEHUN

YYaCTHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOM pabOThl; OLIEHUBATh KAYECTBO

CBOEr0 BKJIAJIa U KaKJOr0 YYaCTHUKA KOMAH/IbI B

oOmMii pe3ynbTaT mo pa3paboTaHHBIM KPUTEPHUSM; MpeasiaraTb HOBBIE MPOEKTHI,
OLIEHUBATh UJIEH C TIO3UIMN HOBU3HBI,

OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;  OCYIIECTBIISATh ITO3UTHUBHOE
CTPATETUYECKOE MOBEICHHUE B PA3IMYHBIX

CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCcaJbHbIe YueOHbIe aeiicTBus CamMoopranu3anus:
CaMOCTOATENILHO OCYLIECTBIATh MMO3HABATEIbHYIO AESATENBHOCTh B 00JIaCTH
(U3MKM M aCTPOHOMMHM, BBISABIATH NPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 33J]auM; CAMOCTOSITEJIBHO COCTABIISITh IUJIaH PEIICHUs PACUETHBIX U
KAueCTBEHHBIX 3a7a4, IUIaH BBINOJIHEHHUS MPAKTUYECKOW paboThl € y4ETOM
HMMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEW M MPEANOYTCHHUH; J1aBaTh
OLICHKY HOBBIM CHUTYaIUsIM;
paciupsATh paMKd Y4EOHOro MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUN;
nienaTh OCO3HaHHBIN BBIOOD, AprYMEHTHPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 3a PEIICHHE; OLIEHUBATh MPUOOPETEHHBIN OMBIT; CIIOCOOCTBOBATH
(GbOpMHUPOBAHUIO U TIPOSIBIICHUIO dPY/IUIIUU B 00J1aCTH

(U3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, DMOLMOHAJIBHBIN HHTEJJICKT:
JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B JIEATEIILHOCTb,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJQJ€Th  HABBIKAMM  IIO3HABATENBHON  peduieKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJbTAaTOB U
OCHOBAaHMUII;

UCIO0JIb30BaTh NPUEMBI pedIeKCUU ISl OLUEHKH CUTYalllud, BHIOOpa BEPHOTO
pELIeHUs; yMETh OLICHUBATh PUCKU M CBOEBPEMEHHO NMPUHUMATD PEIICHUS O UX
CHIKEHHIO; MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPU aHAIIU3E PE3YIbTATOB
JesTeIbHOCTH; MPUHUMAaTh ce0si, MOHMMas CBOM HEAOCTAaTKM W JOCTOMHCTBA;
NPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MPU aHAJIU3€E PE3YJIBTATOB NESITEIbHOCTH;
NPU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B npouecce 10CTHKEHUS JIMYHOCTHBIX PE3YyJIbTATOB OCBOEHUS ITPOTPAMMBI 110
¢uszuke JUIE  ypOBHS CpedHero ooOmero oOpa3oBaHMs Yy  OOyYaromIMXCs



COBEPIICHCTBYETCS YMOIMOHATBHBIN UHTEIICKT, IIPEITOJIar Ao
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHU, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HAMPABJICHUS Pa3BUTHsI COOCTBCHHOM SMOIMOHAIBHOMN cephl,
OBITh YBEPECHHBIM B ce0e; caMOperyJIMpOBaHUs, BKIIOYAIONIETO CaMOKOHTPOJIb,
YMCHHE TIPUHAMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTH
aIalITUPOBATBCS K OMOIMOHAIBHBIM M3MEHECHUSAM W TPOSBISTH THOKOCTh, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHCH MOTHBAIIMM, BKJIIOYAIONICH CTpeMJICHHE K
JOCTHKCHHIO TICJIM U YCIIEXY, ONITUMHU3M, HHUITMATHBHOCTh, YMECHHE JICHCTBOBATH
HCXOS U3 CBOMX BO3MOKHOCTEH; SMIIATHH, BKIIFOUAIOIIEH CIIOCOOHOCTH IIOHUMATh
AMOIIMOHAIBHOE COCTOSTHUE JPYTHX, YUUTHIBATH €T0 P OCYIIECTBICHUHU OOIIECHUS,
CIIOCOOHOCTh K COYYBCTBHIO U COIECPEKUBAHUIO; COIHUAIBHBIX HABBIKOB,
BKJTIOYAIOIIUX CITIOCOOHOCTDH BHICTPAUBATH OTHOIIICHUS
C IPYTUMH JIIOJIbMU, 3a00TUTKCS, MMPOSIBIISITh HHTEPEC U pa3peniaTh KOH(MIUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K konity o6yuenus B 10 kiiacce npeaMeTHbIe Pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (pu3nku B (popMHpOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B PAa3BUTHH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B TPAKTHYECKOM JEATEIBbHOCTH JIIOAECH; YYUTBIBATH TI'PAHULIBI
OPUMEHEHUs U3YYEHHbIX (PU3MYECKUX MOJeNel: MarepuajbHas  TOYKa,
UHepLuaibHasl cUCTeMa OTcu€ra, aOCONIOTHO TBEPAOE TEJIO, HACANbHBIN Tas3,
MOJIENN CTPOEHHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOYECYHBIN DJIEKTPUYECKUAN
3apsa]l P pelieHur GU3NUECKUX 3a/1a4;

pacro3HaBaTh (pu3MUecKue sBICHUS (IPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETHUYECKOM TEOPUM CTPOCHUS BELIECTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE,
CBOOOJHOE MaJieHUE TeJl, IBHXKEHHE MO OKPYKHOCTH, MHEPLUs, B3aUMOJECHCTBHE
Ten, nud@ys3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHUE KUAKOCTEH W TBEPIBIX TeE,
U3MeHeHrne o0bEMa TeNl NpU HarpeBaHUU (OXJIAXKIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHNE, KOHJCHCALMS, IUIABJICHUE, KPUCTALIM3AUUs, KWIEHHUE, BIIAXKHOCTH
BO3/lyXa, MOBBIIIEHUE JABJICHHS Ta3a MpPU €r0 HarpeBaHWM B 3aKPBITOM COCYIE,
CBSI3b MEXIy ITapaMeTpaMM COCTOSIHHS T'a3a B M30IPOLIECCAX, NEKTPU3ALUS TeEN,
B3aMMOJICHCTBUE 3apsJO0B; OIMCHIBATH MEXAHMYECKOE [JBWKECHHUE, WCIIOIb3Ys
(du3nyueckre BEIMYUHBI: KOOPJMHATA, MYTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE,
Macca Teja, Cujia, UMITYJIbC Tela, KHHETUYECKAsl SHEPTUs, TOTEHIUAJIbHAS SHEPT U,



MexaHW4eckas paboTa, MEXaHWYEeCKas MOIIMHOCTh;, MPU ONHUCAHWUU TPABWIHLHO
TPaKTOBaTh (PU3UYECKUN CMBICT HCIOJIB3YEMBIX BEIWYWH, WX OOO3HAYCHUS H
€AMHUIIBI, HAXOIUTh (POPMYIIBI, CBSA3BIBAIOIINE AAHHYIO (PU3UUYECKYIO BEIUUYHUHY C
JIPYTUMU BEJIMYMHAMU; ONTMCHIBATh H3yUYE€HHbBIE TETIOBbIE CBOMCTBA TEJ U TETIOBbIC
SBJICHHSI, WCIOJNB3ys (U3MUECKUE BEJIMYMHBI: JaBJICHHE Trasza, TeMIlepaTypa,
CpedHsii  KUHETUYECKass HHEpPrusi  XAOTHYECKOTO  JBIDKCHHUS  MOJIEKYII,
CpeIHEeKBaJpaTUiHas CKOPOCTb MOJIEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, padbora rasa, Ko3QPUIMEHT MOJE3HOTO JEHCTBUS TEIJIOBOTO JBUTATENIS;
MpU  OMHCAHWHM TIPABUIBHO TPAKTOBATh (U3MYECKHUH CMBICI HCIIOIB3YEMbIX
BEJIMUMUH, WX OOO3HAYCHUS W EIUHUIIbI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTMMH BEIMYMHAM; OINKCHIBATH W3YUYCHHBIC
AIEKTPUUECKUE CBOWCTBA BEIECTBA M JJICKTPUYECKUE SIBICHHUS (IIPOLIECCHI),
UCTIONB3YS (PU3MYECKUE BEJIMYMHBI DJEKTPUUECKUN 3apsjl, AJIEKTPUUYECKOE MOJe,
HanpsoKEHHOCTh  TMOJIS, TMOTEHIMAN, PAa3HOCTh TMOTEHIMAJIOB; MPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUN CMBICT HCHOJB3YEMbIX BEIWYUH, HX
0o003HAaUeHUsS W €IUHUIIBI; YKa3biBaTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(GU3UYECKYI0 BEIMYMHY C APYTUMU BEJIMYMHAMU; aHAIM3UPOBATH (PU3HUECKHUE
MPOIECCHl U SABJICHUS, HUCIOJNB3Yys (U3NYECKUE 3aKOHBl W MPUHIUIBL 3aKOH
BcemupHoro Ttarorenus, I, II w III 3akoner HproToOHa, 3aKOH coxpaHeHUA
MEXaHUYECKON 3HEPryuu, 3aKOH COXPAHEHUS MMITYJIbCA, MPUHLNI CYNEPHO3ULIUH
CUJI, TPUHIUMII PABHOINpPABUS HWHEPIUAIBHBIX CHUCTEM OTCUYETa, MOJEKYISPHO-
KMHETUYECKYIO TEOPHUI0 CTPOCHUSI BELIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPEIIHEU
KMHETUYECKOW DHEPrUM TEIJIOBOTO JBMKEHHUS MOJEKYJT C aOCOJIIOTHOM
TEMIEpaTypoil, TEpBbIA  3aKOH  TEPMOJAMHAMUKH, 3aKOH  COXPAHCHUS
AJIEKTPUUYECKOTO 3apsiga, 3akoH KyioHa, mpu 3TOM pa3ivyarh CIOBECHYIO
(bOpMyTHpPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPAHHMIIB,
00J1acTH) MPUMEHUMOCTH; OOBSICHATH OCHOBHBIC TPHHIIUIBI JCHCTBUS MAIIWH,
npuOOpPOB M TEXHUYECKUX YCTPOWCTB; pazivyarh YCIOBUS HX OE30MacCHOTrO
UCIIOJb30BaHUsI B TIOBCEIHEBHOM KWU3HHU;  BBIMOJHATH JKCIEPUMEHTHI TIO
MCCIICIOBAHHIO (PU3UYECKUX SIBJICHUM U

MPOIIECCOB C HCHOJIb30BAHUEM NPSIMBIX M KOCBEHHBIX HM3MEpPEHHI, MpHU 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY W3 MPEJI0OKEHHOTO 000py10BaHUs, TPOBOJIUTH OIBIT U (POPMYITUPOBATH
BBIBOJIBI; OCYIIIECTBIISATh MPSMbIE U KOCBEHHBIC M3MEPEHUS (PM3MUECKUX BEIIMYHH,
MIPU 3TOM BBIOMPATH ONTUMAIBHBIN CIIOCOO M3MEPEHUS U UCTIOJIb30BaTh N3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEH M3MEpPEHUM; UCCIEA0BATh 3aBUCUMOCTH MEXKIY
(bu3MUEeCKUMU BETUYHMHAMHU C



WCIIOJIb30BAHUEM NPSIMBIX H3MEPEHUW, NMPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(GuKCcHpOBaTh Pe3yabTAThl MOTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUC
TabIUL U rpauKoOB, J€JaTh BBIBOJBI IO PE3yJIbTaTaM HCCIIEJOBaHMS; COOIIOAATH
npaBuiia 0€301acHOrO TPy/a NpU MPOBEACHUH UCCIEJOBAHUNA B paMKax y4eOHOTO
AKCIIEPUMEHTa, Y4eOHO-MCCIEOBATENbCKOM U TPOCKTHOW JIEATEIBHOCTH C
MCIOJIb30BaHUEM HM3MEPHUTEIbHBIX YCTPOHCTB M JTAOOPATOPHOTO OO0OpPYIOBaHUS;
pemarh pacyéTHbIE 3a7aud C SIBHO 3aJlaHHOM (PU3MUECKON MOJENbI0, UCIIOJIb3YS
(u3nyeckue 3aKOHbl U IPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJ]auM BbIOUpATh
¢u3nYecKyr0 MOJeNb, BBIACHATH (PU3MUECKHE BEIWYUHBI U (HOPMYIIBI,
HE0OXOAMMBbIE I €€ PElIeHHs, TPOBOJUTh PAacUEThl U OLEHUBATH PEATLHOCTH
[OJyYEHHOTO 3HaueHUsl (PU3MUEeCKON BEIMYMHBI; pelliaTh KaueCTBEHHBIE 3aJauu:
BBICTPAaWBaTh JJOTUYECKHA HEMPOTUBOPEUNBYIO LIENOYKY PACCYKIACHHUI C OIIOPOMl Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBJICHUS;

MCIT0JIB30BATh [IPH PEIICHUH YYEOHBIX 33/1a4 COBPEMEHHBIE MH(DOPMAIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUN U IPEICTABICHHUS
yu4eOHOH U Hay4HO-TIONMYJIAPHOM HH(pOpMaluU, MOIYYEHHOM U3 Pa3InYHbIX
MCTOYHHUKOB, KPUTHYECKH aHAJIU3UPOBATh MOJy4aeMylo MH(OPMAIUIO; TPUBOAUTD
MpUMEPBI BKJIaJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BsICHEHUE IPOLIECCOB OKPY’KAIOIEr0 MUPa, B Pa3BUTUE TEXHUKH
¥ TEXHOJIOTHI; UCII0JIb30BaTh TEOPETUUECKHE 3HaHUA MO (PU3UKE B MOBCEIHEBHOMN
KU3HM JUIsl oOecnedeHus O€30MacHOCTM NpH  OOpallleHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOWCTBAMM, JJII COXPAHEHHsS 3[0POBbSI U COOJIIOJCHHS HOPM
HKOJIOTMYECKOTO TOBEJCHUS B OKpYyXarollew cpene; paborate B Tpylmne c
BBIIIOJIHEHUEM Pa3JIMYHBIX COLIMAIIBHBIX POJIEH,

IJIaHUPOBATh PabOTy TPYNIbl, PAaLUOHAIBHO pACHpPEAENATh OO0S3aHHOCTU U
IJIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYallMSX, aJ€KBATHO OLICHUBATh
BKJIaJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.

BBIOMPATH ONTUMAIIBHBIN CIOCOO M3MEPEHUS M UCIIOJIb30BATh U3BECTHBIE METO/IbI
OLICHKH TIOTPEHIHOCTEN HM3MEPEeHU; HCCIeI0BaTh 3aBUCHMOCTH (PU3UUYECKUX
BEJIMYMH C MCIOJIb30BAHUEM NPSMBIX HM3MEPEHHUM: IPU ITOM KOHCTPYHUPOBATH
YCTAaHOBKY, (PUKCHPOBATh PE3yIbTaThl IMOTYYEHHON 3aBUCUMOCTH (PU3MUYECKHX
BEIMYMH B BuAe TaOmul W TpadukoB, JenaTb BBIBOABI 10 pe3yibTaTam
UCCIIEIOBaHMs; COOM0aTh MpaBuia O€30MacHOro Tpyda MpU TMPOBEACHUU
HCCJIEIOBAaHUM B paMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIeA0BaTEIbCKON U
IIPOEKTHOM JEATEIbBHOCTU C MCIIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U
71a00paTOpPHOTO O00OPY/IOBAaHHUS;, peliaTh pacdy€THbIE 3a/ayd C SBHO 3aJaHHOU
(Gu3nYeCcKo MOJENbI0, UCTIONB3YsI (PU3NUYECKUE 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE
aHaJIM3a yCJIOBUS 3aJa4M BHIOMPATh (GU3UYECKYIO MOJIENb, BEACTATh (PU3NUECKUE



BEJIMYUHBI U (POPMYJIbI, HEOOXOAUMBIEC Ui €€ pelIeHus, MPOBOJUTh PACUETHI U
OLICHHMBATh PEAbHOCTh IMOJYYEHHOTO 3HAUCHUS (PU3MUECKON BEIMUYMHBI, peIIaTh
KAueCTBEHHBIC 3a7a4yd: BBICTpAMBATh JIOTMYECKU HENPOTUBOPEYUBYIO ILEIIOYKY
pacCcyXJeHUI C OMOpPON Ha W3YUYEHHbIEC 3aKOHbI, 3aKOHOMEPHOCTH U (hU3HUECKUE
SIBJICHUS,

WCITOJIB30BATh MTPH PEIICHUH YU4EeOHBIX 3a/1a4 COBPEMEHHBIE HH()OPMAITMOHHBIC
TEXHOJIOTHH JUIsI TIOUCKA, CTPYKTYPUPOBaHUsS, MHTEPIIPETANNA U TPEICTABICHUS
yu4eOHOW W HAay4HO-TIONMYJIAPHOW WH(POpMAIUK, TOIYYCHHOH €3 Pa3IuIHBIX
HMCTOYHUKOB, KPUTHYCCKU aHATM3UPOBATh MOJydaeMylo HH(POpMaInio; 0ObICHATH
MPUHITUTIBI ACHCTBUS MAaIlIWH, TPHOOPOB M TEXHUYECKUX YCTPOWCTB, pa3IHyaTh
yCIIOBUS HMX O€30IMacHOTO HCIIOJIb30BAaHUSI B TMOBCEIHEBHOM >KWU3HU; MPUBOIUTH
IPUMEPHI BKJIaJIa POCCUMCKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;
HCITOJIB30BaTh TCOPETUUYECKHUE 3HAHWS MO (U3UKE B IMOBCETHEBHOW >KM3HU IS
oOecrieueHrs 0€30MACHOCTU TPH OOpallleHUH ¢ NPUOOpaMU U TEXHUYECKUMHU
yCTPONCTBAMHU, JIJISi COXPAHEHUS 3JI0POBbS M COOJIOJIEHUS HOPM JKOJOTUYECKOTO
MOBEJICHUS B OKPY’KAIOIIEH cpeie; paboTaTh B TPYIIIE C BBHITOJTHCHHEM Pa3TMYHbBIX
COIMAJIBHBIX POJICH, TIAaHUPOBATH PabOTy TPYIIBI, PAIMOHAIBHO PaCIpEaeIsiaTh
00S3aHHOCTH Y TUTAHUPOBATH JCATEIBHOCTh B HECTAHIAPTHBIX CUTYyaIUsX,
aJIcKBaTHO OIICHWBATHh BKJAJ] KaXKJIOTO W3 YYAaCTHUKOB TPYMIbl B PEIICHUE
paccMaTpuBaeMoOn MPOOJIEMBI.
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Pa3znen 2. MEXAHUKA
bu6anoreka LIOK
2.1 Kunemaruka 5 https://m.eds00.ru/7f41bf72
bu6anoreka LIOK
2.2 Husanuia / https://m.eds00.ru/7f41bf72
bu6anoreka LIOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 hitps://m.eds00.ru/7f410f72
Hroro 1o pasuery 18

Paszpen 3. MOJIEKYJISAIPHASA ®PU3UKA U TEPMOANHAMUKA
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OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM bubmmoreka [JOK
3.1 TEOPHUH 9 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OcHOBbI TepMOMHAMHAKY 10 https://m.edso0o.ru/7f41bf72
ArperaTHble COCTOSTHUSI BEIIECTBA. bubnunorexa LIOK
3.3 ®a30BbIE IEPEXOIBI 5 https://m.edsoo.ru/7f41bf72
Htoro no paznemny 24
Pazpnen 4. JIEKTPOIUHAMUKA
bubmnoreka IIOK
41 OIIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocTossHHBIN dIEKTpUYECKUN TOK. TOKHU B bubmuoreka [JOK
4.2 pa3IMYHBIX cpeaax 12 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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Hroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




[TIOYPOYHOE IINTAHUPOBAHHME 10 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne . Mara uudposbie
eMa ypoka
n/n Mayp B Kontpoabhsie | IIpakTuyeckue | usyuenns oGpasoBaTe/bHble
cero
padoThI padoTshI pecypebt

®du3uka — HayKa 0 IPUPOJIE.

1 Hay4Hble METOIbI MO3HAHUS 1 bubsmorexa LIOK
OKpYKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Pomre  mw Mecto  ¢u3uku B
dbopMupoBaHUH COBPEMEHHOM Bu6morexa [[OK

2 o 1
HayqHOM — KapTWHBL — MHpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON IeATEIHbHOCTH JIFOIeH
Mexanuueckoe TIBUKCHHE.
OTHOCUTENBHOCTh ~ MEXaHHYECKOTO Bu6moreka [[OK

3 BrKeHus. llepemelienne, ckopocTb, 1 https://m.edsoo.ru/ff0c3508
YCKOpEHUe
PaBHOMEpHOE IPSIMOJIMHEWHOE bubmuoreka [JOK

4 JBUYKEHUE 1 https://m.edsoo0.ru/ff0c3620
PaBHOYCKOpEHHOE PAMOJIMHENHOE bubnmnoreka [JOK

5 JBUYKEHUE 1 https://m.edsoo.ru/ff0c372e
CBoOomHOEe [aJeHue. VYckopenug bubnunorexa LIOK

6 CBOOOIHOTO MaJeHUs 1 https://m.edsoo.ru/ff0c39cc
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KpuBosmHelHOE ABUXKEHUE.

7 JIBH>KEeHHE MaTepPHAbHON TOYKH 110 Bubmorexa LIOK
OKPYXKHOCTH https://m.edsoo.ru/ffOc3ada

8 [Tpunuun otHOcuTenbHOCTH ["anumes. Bu6mmoteka [JOK
WNHepuuanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be8
IlepBsiit 3akoH HproToHa
Macca tena. Cuna. IlpuHnun

9 CyINepHo3unuu cuil. Bropoii 3akon bubmiorexa [IOK
HBIOTOHA JUIsl MATEPHAIBHOI TOUKH https://m.edsoo.ru/ff0c3be8
Tpernii 3akoH HproToHa 111 bu6nuoreka [IOK

10 MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHOro TsaroreHus. Cuia

11 TsDKecTH.  IlepBasi  KOCMHYECKas bubmiorexa OK
CKOPOCTb https://m.edsoo.ru/ff0c3d00
Cuia ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK

12 Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoappuuueHt TpeHus.

13 Cuiia conpOTHBIICHHUS TP JIBHKCHUH bubmiorexa TIOK

TCJIa B X KUAKOCTHU WUJIK I'a3¢€

https://m.edsoo0.ru/ff0c3f76
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14

[TocTymarenbHOE U BpaliaTeIbHOE
JBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea.
MowmenT cuibl. I1neyo cunel. YcnoBus
paBHOBECHsI TBEPIOTO Tea

bubnunorexa LIOK
https://m.edsoo.ru/ff0c41a6

15

NMiynsC MarepuanbHOM TOYKH,
CHUCTEMBl MaTEPUAIBHBIX TOYEK.
Hmnynbe cuiibl. 3aKOH COXPaHEHUSI
UMITyJIbCca. PeakTuBHOE 1BHKEHHE

bubmnoreka IIOK
https://m.edsoo.ru/ff0c43d6

16

Pabora 1 MOIITHOCTH CHJIBL.

Kunernueckas OHCPIus MaTepHaﬂLHOﬁN
TOYKH. TeopeMa 00 HU3MCHCHHUU
KUHETHYSCKON OHCPIUun

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

17

IToTenunanbHas OHEpPIusi.

bu6nuorexa [IOK

[ToreHnnanbHas 3HEPrUs  YOPYro
nepopMHUpPOBaHHON MPY>KHUHBI.
[TorennuanbHast 3HEPrUs TeIa BOIN3U
MOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToreHunanbHbIe U HEMOTEHIMAJIbHBIE
cuibl. CBs3b pabOTHI
HENOTEHUHUAIbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKOM SHEPTUN CUCTEMBI TEJl.
3aKOH COXpaHEHHS] MEXaHUYECKOH
SHEPTrUu

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c
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19

JlaGopaTtopHnas pabota
«HccnenoBanue cBs3u pabOTHI CHITBI C
U3MEHCHHEM MEXaHHYECKOW SHEPrHH
TeJla Ha TNPUMEPE  PACTSDKCHHS
PE3UHOBOTO KIyTa»

20

KoHTponbHast pabora 1o Teme
«Kunemaruka. Jlnnamuka. 3aKOHbI
COXPaHEHHUS B MCXAHHUKE)

bubmuorexa [IOK
https://m.edsoo.ru/ffOc4b74

21

OcHoBHbIE TIOJIOKCHHUS
MOJICKYJISIPHOKMHETUYECKOH TEOPHH.
bpoynosckoe neuxenue. Auddys3us

bubnuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aMMOJCHCTBHSI YAaCTHIL] BELLIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
U TBEPIBIX TEN

23

Macca MOJICKYII. Komunuecto
BemecTBa. IlocTossHHAs ABOI‘aL[pO

24

TemoBoe paBHOBecue. Temneparypa

u e€ usmepenue. Illkana remneparyp
enscus

25

HNneanpuerii raz 8 MKT. OcHOBHOE
ypaBuenue MKT

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4fde
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AOcomoTHas TeMIiepaTrypa Kak Mepa
CpPeIHEW KUHETUYECKOM DSHEpPruu

bubnunorexa LIOK

26
JBUKCHUSI MOJICKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH JlanmbToHa. ["a30BbIC 3aKOHBI
JlaGopaTopHnas pabota
«MccnenoBanue 3aBUCUMOCTH MEXKAY
28 napameTpamu COCTOSIHMS
pPa3pexKEHHOT0 Ta3a»
N3omnporiecchl B UI€AIBHOM ra3e U Ux bubmnoreka IIOK
29 rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BuyTpeHnHss sHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U
20 criocoObI e€ n3menenust. KonnuectBo Bu6morexa LIOK
TeMIOTE! 1 paboTa. BuyTpennss https://m.eds00.ru/ff0c5952
SHEPTHUS OJJHOATOMHOTO UJICATTHHOTO
rasa
bu6nuorexa [IOK
31 Bunet remonepenatn https://m.eds00.ru/ff0c5c36
VYienpHas TEMIOEMKOCTh BEIIECTBA.
32 KosnnuectBo TEILIOTHI pu brbmiorexa LIOK
Terionepenaye. AnnadaTHBIN MPOIECC https://m.edsoo.ru/ff0c5c36
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bu6muoreka [IOK

MMPUMCHCHHUC K U30IIpoLIecccaM

https://m.edsoo.ru/ffOc5efc
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HeoOpaTtumocTs nporeccos B

34 npupoze. Bropoii 3akon bubmmorexa [IOK
TEPMOIMHAMHKH https://m.edsoo.ru/ff0c6230
[Tpunun nevicreus u KII/ TermoBoi but6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a

36 uxn Kapro u ero KITJI
DKOJOTUYECKHEe MPOOIeMbI

37 TEIIOPHEPTETUKU
O6o6marmuil ypok «MoneKyspHast bubnmnoreka [HOK

38 ¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonrponbHas pabora no reme

39 «MomnekynsipHas ¢puzuka. OCHOBBI But6mmoreka [OK
TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6a50
[TapooOpa3oBanre U KOHIEHCAITUS. bubnmnoreka [JOK

40 Hcnapenue u KArenue https://m.edsoo.ru/ff0c63b6
AOGCo0THAs M OTHOCHUTENIbHAsS

41 BJIQKHOCTH BO31yxa. HachImeHHbIiH bubmmorexa [IOK
nap https://m.edsoo.ru/ff0c64d8
Teépmoe temo. Kpucramimueckue u

1 aMOP(bHLIe Tena. AHuzoTponus Bu6nnorexa [IOK
CBOHCTB  KpucTamioB.  JKnakue https://m.edso0.ru/ff0c65f0

Kkpuctauibl. COBpEMEHHBIE MATEPUATIBI
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[InaBneHue U KpucTauIn3aLus.

43 VY aenpHas TEIUIOTA IIJIABJICHUS. bu6mmorexa LIOK

Cy6numanus https://m.edsoo0.ru/ff0c6708
but6mmoreka [IOK

4 YpaHeHie TeIoBoro banaica https://m.edsoo.ru/ff0c6820
DneKkTpu3anus Tei. DIeKTPUIeCKUN

45 sapsia. JIBa BHIA DIIEKTPUYECKUX bubnmoreka [JOK
3apsiI0B https://m.edsoo.ru/ffOc6bcc
[IpoBOogHUKH, JIADJIEKTPUKH u

46 HOJTYIIPOBOTHUKH. 3aKOH COXPaHEHHUS bubmoteka IOK
3JIEKTPUYECKOrO 3apsa https://m.edsoo.ru/ffOc6bcc
B3aumopeiictBue 3apsioB. 3aKOH

47 Kynona. TodeuHslii aneKTpudecKuit bubmunorexa [IOK
3apsi https://m.edsoo.ru/ffOc6ce4
Hanpssk€HHOCTB 2IEKTPUIECKOTO

18 nonst. [IpuHimn cyne]i)nosnunn Bubnmotexa [IOK
PMIEKTPUIECKHX NONCH. JInHuu https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTH
PaboTa cuit 351eKTpOCTaTHYECKOTO

49 nons.  Ilorenuman.  Pa3HOCTb bubmuoreka [{OK

IIOTEHIINAIIOB

https://m.edsoo.ru/ffOc6f00
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50

HpOBOl[HI/IKI/I U JHUDJICKTPUKHU B
SJICKTPOCTATUYCCKOM IIOJIC.
,Z[I/IE)JIGKTpI/I‘-IGCKaSI MMPOHUI[ACMOCTDb

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7018

o1

OnexrpoéMkocTs. Konnencatop

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7126

52

SJIGKTpOéMKOCTb IIJIOCKOI'0
KOHJACHCATOpPA. 9HeprI/I${ 3apPAKCHHOI'O
KOHJACHCATOpa

bubmuorexa [IOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuass pabora "H3mepenue
JIEKTPOEMKOCTH KOHAEeHcaTopa"

54

[IpyHIMD JEHCTBUS W NPUMEHEHHUE
KOHJICHCATOPOB, KOMMUPOBAJIBLHOTO

ammapara,  CTPyYMHOrO  IPHHTEpa.
DNIeKTpOCTaTUYECKas 3allIHTa.
3a3eMIIeHnE AIIEKTPONpruOOpOB

55

DNEeKTPUUECKH TOK, YCJOBHUS €ro
cymiectBoBaHuA. [I0CTOSAHHBIN TOK.
Cuna TOKa. Hanpsxenue.
Conpotusnenue. 3akon Oma st
ydacTka 1enu
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56

[MocnenoBarensHOE, napaJuieNbHOe,
CMEIIaHHOE COCTMHECHUE
npoBoaHKKOB. JlabGoparopHas pabota

«I/I3yquHe CMCIIaHHOT'O COCAMHCHUA

PE3UCTOPOB

bubnunorexa LIOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa ¥ MOIITHOCTH JIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bubnuorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa a1 OJIHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas padora
«M3mepenne D/IC ncrtouHuka Toka u
€r0 BHYTPEHHETO COIIPOTHBIICHUS

bubmnoreka IIOK
https://m.edsoo.ru/ffOc7ae0

59

SJIGKTpOHHaH IMPOBOAUMOCTD TBépI[BIX
METaJI0B. 3aBUCHMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT
TEMIICPATYPhI. CBGpXHpOBOI[I/IMOCTB

60

DNEKTPUYECKUH TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

61

[TomynpoBOIHUKH, UX COOCTBEHHasl U
IIpUMecHasi IpoBOAMMOCTh. CBOMCTBA
p—~n-niepexoa. IlomynpoBogHUKOBBIE

bubnunorexa LIOK
https://m.edsoo.ru/ff0c84ae

npuOopbI
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DNEeKTpUYECKU TOK B pacTBOpax H
pacIuiaBax 3JIeKTPOJIUTOB.

bubnunorexa LIOK

62 DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIHN3
ONeKTpUYECKU  TOK B rasax.

63 CamMocTosTenbHBIN u Bbubmmnorexa [IOK
HECaMOCTOATENbHBIN pa3psia. MoyHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DneKkTprudecKue mprudopsl U
YCTPOMCTBA U UX MPAKTUUYECKOE Bu6uoreka [IOK

64 npumeHeHue. [pasuia TeXHuky https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
O06o06mmaromuit ypok bubmmoreka [JOK

65 «OIEeKTPOIUHAMUKA https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
«Qnekrpocraruka. [IocTosHHBIM Bu6mmoreka [JOK

66 DNEKTpHYeCcKuit TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»
PesepBurlit ypok. KonTponbsHas paborta bubnuotexa [JOK

67 o Teme "DneKTpoaguHaMuKa" https://m.edsoo.ru/ff0c8c56

63 PesepBHblit ypok. O0o0maronmii ypok bubnuoreka [IOK

o TeMam 10 xiacca

https://m.edsoo.ru/ff0c8f6c
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OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 68 3 3

YYEBHO-METOJJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3ATEJIBHBIE
YUYEBHBIE MATEPHUAJIBI IS YYEHUKA

. ®dusuka, 10 xmace/ KacesiHoB B.A., O011ecTBO ¢ orpaHuYeHHON OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE
oomecTBo «M3aaTenpcTBO

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
[Tporpamma kypca ¢usuku ais 10—11 kmaccos. bazoBslit ypoBens (aBTop B.

A. KacbesHOB)

YMK «®uzuka. 10 kiacc. bazoBblil ypOBEHb»

1. ®uzuka. 10 kmacc. ba3oBelil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM MpuiiokeHueM (aBtop B. A. KacwsiHoB).



2. ®usuka. 10 kiacc. bazosiii ypoBenb. MeToaudeckoe rnocooue (aBrop B. A. KacbsiHOB).

3. ®usuka. 10—11 knaccel. bazoBeiii ypoBeHb. Terpanp s nadopatopHbix padoT (aBTopsel B. A. KaceksHoB, B. A.

KopoBun).
4. ®usuka. 10—11 knaccel. ba3zoBeiil ypoBeHs. KomruiekT TeTpaaei Ay KOHTPoJIbHBIX padoT (aBTop B. A. KacesHOB)
5. ®usuka. 10 knace. unakTuyeckue KapTouku-3aaanus (aBTopel M. A.

VYmakos, K. M. Ymakos).

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

NHTEPHET

1 http://nsportal.ru - cormanbpHas ceTh paOOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - pusuka B mkose.

3 http://festival.1september.ru/articles/ - hectuBanp negaroruueckux uaen

«OTKpPBITBII YPOK».



4 http://www.fizika.ru/ - caiit aus yuntenei GU3MKA U UX YYECHUKOB.
5 http://lwww.physics.ru/ - matepuabl o Gpu3ukKe.
6 www . ege .edu.ru - uadopmarmonnsiii mopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomiekuus [{OPos



